See and be seen

Brand-independent advice on automobile lighting




Now you see me; now youl...

PV BSF BCPVU UISFF UJNFT BT MJLFMZ UP IBWF B TFSJ
when driving at night as opposed to during the day. In spite of nighttime

USBWFMT BDDPVOUJOH GPS KVTU PG BMM USBGmD
5SBGmD 4BGFUZ "ENJOJTUSBUJPO SFQPSUT UIBU BMNP
PDDVST JO EBSL DPOEJUJPOT 4P FOTVSJOH HPPE MJHI
looks and an enjoyable driving experience — it could literally save lives.

8IBU JT NPSF FWFO JG ZPV IBWF B CSBOE OFX IJHI FOE
MBUFTU -&% UFDIOPMPHZ ZPVS IFBEMJHIUT XJMM OFFE
UP TUBZ TBGF "OE UIFSF BSF QJUGBMMT XJUIPVU CFJC
could waste a whole lot of money on so-called upgrades without seeing

NVDI EJGGFSFODF *O GBDU ZPV NJHIU FW-FO FOE VQ X
gerous setup.

These are the things every driver should know.




Modern times: polycarbonate plastic lenses

Yesteryear: nVUFE HMBTT MG

The basics of automotive lighting

#FGPSF XF HFU JOUP SFDPNNFOEBUJPOT PG QBSUJDVME
some basics that you need to be aware of to make an educated decision.

51FSF BSF UISFF NBJO FMFNFOUT UP DPOTJEFS IFBEMJI
QSPKFDUPST BOE CVMCT 8F MM DPWFS QBSLJOH MJHIL
further ado later in the piece.)

Headlight lenses

Pretty much every vehicle manufactured after the year 2000 rolled out of

the factory with headlight lenses made from polycarbonate plastics. These

BSF HSFBU JO UIBU UIFZ BSF MJHIUXFJHIU BOE FOBCMF
#VU UIFZ IBWF B NBKPS ESBXCBDL DPNQBSFE UP UIF nV
ZFTUFSZFBS PWFS UJNF UIF QMBTUJD HSPXT PQBRVF C
and road debris. This obviously decreases the light output of whatever

fantastic technology that you may put behind the lens.



5HAHFWRUV DQG SURMHFWRUYV

-FU T TUBSU CZ DMFBSJOH VQ TPNF DPNNPO DPOGVTJPO
B SFnFDUPS WFSTVT B QSPKFDUPS

" SFnFDUPS TJUT CFIJOE UIF CVMC PS EJPEF -&% SFnF
JO PME TUZMF IFBEMJHIUT UIFSF T BMTP B UJOZ SFnFD
X1IJDI QSFWFOUT MJHIU GSPN CMJOEJOH PODPNJOH USBC
XBSE JOUP UIF NBJO SFnFDUPS .PTU IBMPHFO IFBEMJH
UP CPUI SFnFDU BOE TUFFS UIF EJSFDUJPO PG UIF MJHIL
UP BT iISFnFDUPS IFBEMJHIUTwW

3FnFDUPS IBMPHFO IFBEMJHIU

" QSPKFDUPS JT B MFOT UISPVHI XIJDI UIF MJHIU QBTTFT
PG UIF MJHIU QSPKFDUJOH B TIBSQMZ EFmMOFE CFBN PO
UulBU DPOUBJOT TVDI B MFOT JT SFGFSSFE UP BT B iQSP}
UIBU UIF UFSN ilIFBEMJHIU MFOTw VTFE FMTFXIFSF TJNQI
DPWFS PG UIF IFBEMJHIU JUTFMG XI1JDI TIPVME IBWF BT
QPTTIJCMF JU T POMZ UIFSF UP QSPWJEF XFBUIFSQSPPmM



Xenon headlight assembly:
" SFnFDUPS CPXM SFnFDUT MJHIU UISPVHI B QSPKFDUPS

J)PXFWFS BT ZPV DBO TFF BOZ QSPKFDUPS IFBEMJHIU J
B SFnFDUPS IFBEMJHIU BT JU SFMJFT PO B SFnFDUPS U]
PG MJHIU UISPVHI UIF QSPKFDUPS MFOT "OE UP NBLF N
JO B iQSPKFDUPS IFBEMJHIUw JT PGUFO OPU SFGFSSFE
JOTUFBE EFTDSJCFE BT B iQSPKFDUPS CPXMw

/IPU TVSQSJTJOH UIFO UIBU TP NBOZ QFPQMF BSF DPOC
terminology.

"OZXBZ DBMM UIFN XIBU ZPV NBZ CPUI SFnFDUPS BOE (
BSF QSFDJTFMZ FOHJOFFSFE XPSLT PG BSU 5IBU VOGPES
ZPV DBO DPVOU PO ZPVS CSBOE OFX DBS UP DPNF XJUI
QSPKFDUPST 'PS POF UIJOH DBS NBOVGBDUVSFST UFOLI
XBT BSPVOE XIFO UIFZ mSTU TUBSUFE EFWFMPQJOH EFT
ZFBST CFGPSF JU XFOU JOUP QSPEVDUJPO 4FDPOEMZ .
UIFZ VTF HFOFSJD IFBEMJHIUT GSPN TVQQMJFST TVDI B~
often feature outdated designs. These will pass the test of road safety in

UFSNT PG MJHIU QBUUFSO XIFO OFX CVU PVUQVU JT PG
SFnFDUJWF MBZFST PO NBOZ PG UIFTF VOJUT XJMM QFF|
UP UIF QPJOU XIFSF UIFZ CFDPNF CMBDL JOTJEF /PU B !
brightness.

"T XJUI IFBEMJHIU MFOTFT ZPV XBOU UP FOTVSF UIBU Z
JT JO QFSGFDU XPSLJOH PSEFS PS BOZ NPOFZ TQFOU P
wasted.



Bulbs

5FSF BSF UISFF PQUJPOT IBMPHFO YFOROnseW PSS -&% FI
DIBSBDUFSJTUJDT )FSF BSF UIF NBJO QPJOUT UP LFFQ JO

)BMPHFO
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Poor brightness

Will provide consistent light output throughout working life
Estimated lifetime: 200-400 hours

"DIJFWF NBYJNVN CSJHIUOFTT JNN
JJHI FOFSHZ DPOTVNQUJPO
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t 6Q UP CSJHIUFS UIBO IBMPHFO CVMCT
* Lose up to 70% of maximum brightness over working life
t & TUIJNBUFE MJGFUJNF IPVST

t 3FRVJSF XBSN VQ UJNF CFGPSF BDIJFWJC
t .FEJVN FOFSHZ DPOTVNQUJPO

LED

t
t
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.BJOUBJO NBYJNVN CSJHIUOFTT UI
&TUJIJNBUFE MJGFUJNF IPVST
#VJIMU JOUP UIF QSPKFDUPS DBOO
"DIJFWF NBYJNVN CSJHIUOFTT JOT
Low energy consumption

JGF



3XUSRVH EXLOW EL [HQRQ UHWURAW] VW PBlug-nd-plaly Redd® bulb: all over the shop

*NQPSuUBOUMZ JU TIPVME CF OPUFE UIBU UIF MJHIU QBUL
JT EFQFOEFOU PO UIF SFnFDUPS QSPKFDUPS XIJDI IBT C|
UP mU B QBSUJDVMBS UZQF PG CVMC 5I1JT EFTIJHO JT WE
UIF IVHF NBHOJmDBUJPO UIBU PDDVST CFUXFFO UIF UJOZ
CFBN 1VU B QMVH BOE QMBZ -&% PS B YFOPO )*% CVMC J
BOE UIF MJHIU QBUUFSO XJMM CF EJTUPSUFE %PO U CFM
UsSsz UP DPOWJODF ZPV PUIFSXJTF 8F WF UFTUFE EP[FOT
sions — each time with the same result: the light pattern becomes dangerously
EJTUPSUFE QPUFOUJBMMZ CMJOEJOH PODPNJOH USBGMD
JOTUBMM YFOPO )*% PS -&% MPX CFBN CVMCT JO IPVTJOH
designed for such bulbs.

1MVH BOE QMBZ DPOWFSTJPOT BSF BDDFQUBCMF POMZ G|
X1IJDlI XJMM OFWFS CF VTFE XJUI PODPNJOH USBGmMD 8IJN
EJTUPSUFE MJHIU QBUUFSO BOE UIF PVUQVU JT MFTT UIB
DSFBUF B SPBE IB[BSE

4P NVDI GPS UIF CBDLHSPVOE PO MJHIUJOH UFDIOPMPHZ
SFUSPmMUUJOH



+HDGOLJKW XSJUDGHYV




BOE UIJT JT BGU

SHVWRULQJ WKH KHDGOLJKW OHQ

OL TP UIJT JTO U SFBMMZ B GVO VQHSBEF 4USJDUMZ TC
BUBMM CVU B RVJDL BOE DIFBQ mY UIBU JG OFDFTTBS
CFGPSF ZPV EP BOZUIJOH FMTF 4IPVME ZPVS MFOTFT IB
GSPN FYQPTVSF UP TVO BOE DIFNJDBMT ZPV DBO TBOE
to perfection. You can do this yourself or drop the car off with a detailer.

+VTU NBLF TVSF UP IBWF B MBZFS PG 67 QSPUFDUJWF DI
QPMJTIJOH JT EPOF PS FMTF ZPVS QPMJTI XPO U MBTU

When to do: :PVS IFBEMJHIU MFOTFT BSF OP MPOHEFES
Cost: €50-75
Improvement in performance: 10-50%

/108 GPS UIF GVO VQHSBEFT)p



%L /(" SURMHFWRUYV

5lFFSF T MJUUMF EPVCU UIBU -&% JT UIF GVUVSF TUBOEB
BOE CZ UIF XBZ XIFOFWFS XF TBZ iCJ i UIBU NFBOT MF
CFBN -JHIU PVUQVU JT PO B QBS PS HSFBUFS UIBO UIBI
SFUBJO NBYJNVN CSJHIUOFTT UISPVHIPVU UIFJS MJGFTQ
UIFZ DPOTVNF DPOTJEFSBCMZ MFTT FOFSHZ UIBO IBMPH]I
SFRVJSF BOZ CBMMBTUT BOE UIF WFSTBUJMF -&% UFDIO
and beautiful designs for a multitude of uses.

JPXFWFS BT -&% UFDIOPMPHZ JT SFMBUJWFMZ OFX JU T
BOE FYQFOTJWF *G ZPV BMSFBEZ IBWF CJ YFOPO QSPKF
JU GPS ZPV 'PS VQHSBEFT GSPN IBMPHFO IFBEMJHIUT J
UIPVHI *G ZPVS DVSSFOU IFBEMJHIU IBT B TFQBSBUF 1JF
halogen headlights do — it will remain in place when you install the bi-LED

TFUVQ XIJDI JT mUUFE XIFSF ZPVS PME MPX CFBN SFnFLC
PUIFS XPSET IBWF B CPOVT IJHI CFBN BOE TJODF JU XP(
USBGmD ZPV DBO mU UIJT XJUI B QMVH BOE QMBZ -&% P
light. Count on a super-powerful high beam!

10



Halogen vs. LED: like night...

LED setups currently outperform xenon kits in a single main regard only: they re-

UBJO UIFJS NBYJNVN CSJHIUOFTT UISPVHIPVU UIFJS MJGF
CBMMBTU UP QPXFS UIF MJHIU NFSFMZ B UJOZ ESJWFS UI
UIF IFBEMJHIU BOE UIFZ DPOTVNF MFTT FOFSHZ UIBO YFC

00 UIF EPXOTJEF -&%T BSF TVTDFQUJCMF UP PWFSIFBUJC
PVUQVU BOE MIJGFTQBO PG UIF CVMCT EJPEFT -SFBMMZ

WBODFE DPPMJOH TZTUFNT TVDI BT mOT BOE GBOT NBLJC
IFBEMJHIUT TINQMZ EPO U IBWF SPPN GPS #FGPSF ZPV N
PQUJPO UP HP GPS ZPV MM XBOU UP DIFDL XIFUIFS ZPVS
-&% SFUSPmMUUJOH LJUT 4JNQMZ FOUFS ZPVS WFIJDMF EF
XXX SFUSPmUMBC DPN BOE ZPV XJMM LOPX JO OP UJNF

#BSSJOH BOZ PWFSIFBUJOH JTTVFT -&%T TIPVME PVUMBT
FYQJSF ZPV MM IBWF UP TXBQ UIF FOUJSF BTTFENCMZ UIF
into the projector.

When to do: PV IBWF IBMPHFO IFBEMJHIUT PS TINQMZ
UFDIOPMPHZ XJUI NBYJNVN MJHIU PVUQVU
CSJHIUOFTT BMTP ZPV WF DIFDLFE UIBU Z
XJMM BDUVBMMZ BDDPNNPEBUF UIF SFMBU.

Cost: €250-300

Improvement in performance: DPNQBSFE UP IBMPHFO IFBEMJHIUT

11



1HZ EL [HQRQ SURMHFWRUYV

51FSF T B SFBTPO XF QVU iOFXw JO UIF TVCIFBEJOH GPS Ul
BMSFBEZ MFBSOFE NBOZ 0&. CJ YFOPO QSPKFDUPST BSF K
-JHIU PVUQVU JT MPXFS UIBO JU TIPVME CF FWFO JO UIF T
ZFBST UIF SFnFDUJWF MBZFST IBWF QFFMFE PGG BOE o WI
headlights.

*U NJHIU UBLF B XIJMF GPS ZPV UP EJTDPWFS UIF HSBEVBN
XIFO ZPV EP ZPVS mSTU SFBDUJPO NJHIU CF UP TINQMZ C
QSPKFDUPST BSF EFHSBEFE UIBU XPO U EP NVDI HPPE 4P
BTL ZPVS EFBMFS GPS OFX SFnFDUPST "MBT UIFZ DBO U T
DPNQMFUF IFBEMJHIUT o XJUI B MJUUMF QSJDF UBH EBOHM
PS NPSF -vDLJMZ GPS NPTU IFBEMJHIUT UIFSF BSF QSP
B GSBDUJPO PG UIBU QSJDF 5P mOE PVU XIFUIFS UIFSF JT
SFUSPmuMBC DPN BOE FOUFS ZPVS WFIJDMF EFUBJIJMT JOUI

0G DPVSTF JG ZPV DVSSFOUMZ IBWF IBMPHFO IFBEMJHIUT

UuPsST TIPVME CF B QSJPSJUZ SFHBSEMFTT PG ZPVS SFnFDU
VQT bDBO HIWF ZPV UIF TBNF CPPTU JO MJHIU QPXFS PWFS

12



The only major downside with bi-xenon is that the bulbs will gradually lose up to

70% of the maximum brightness over their working life. For a minority of head-

MJHIUT UIFSF T POF BEEJUJPOBM NJOPS EPXOTJEF JG ZP
EVSJOH UIF EBZ BOE XBOU UP TIHOBM CZ nBTIJOH ZPVS 1J
XJMM CF RVJUF XFBL CFDBVTF UIF YFOPO CVMCT-OFFE UJ
JOH NBYJNVN CSJHIUOFTT #VU UIJT JT IBSEMZ B TBGFUZ |
a select few headlights when the low beam is turned off in the daytime.

"EEJUJPOBM CFOFMmUT PWFS IBMPHFO CVMCT JODMVEF MP.
JOTUFBE PG 8 o BT XFMM BT TIHOJmDBOUMZ MPOHFS MJC
BSPVOE IPVST DPNQBSFE UP UIF IPVST PG IBMPH
QFSTQFDUJWF JG ZPV ESJWF LN QFS ZFBS ZPV DBO (
PG ZzPVS YFOPO CVMCT o BMUIPVHI XJUI UIF HSBEVBMMZ |
PNNFOEFE UIBU ZPV SFQMBDF UIFN BGUFS ZFBST $PNQ
HFU PVU PG IBMPHFOT VOEFS UIF TBNF DIJSDVNTUBODFT o
long time either way.

4IJNIJMBS UP -&%T CJ YFOPO SFUSPmU LJUT MFOE ZPVS DB
can choose from a range of different colour temperatures. They also leave any

TFQBSBUF IJHI CFBN SFnFDUPS JO QMBDF HJWJOH ZPV B
can power with a plug-and-play xenon bulb or LED for additional light (in the latter

DBTF OFHBUJOH UIF JTTVF PG XBSN VQ UIJNF GPS EBZUJNF
described above).

'"'mOBM QPJOU UP NFOUJPO JT UIBU YFOPO MJHIU CVMCT &
PVUTJEF UIF IFBEMJHIU BTTFNCMZ JO UIF NPUPS DPNQ@BS
TPNFXIBU UIJNF DPOTVNJOH KPC CVU JU T XFMM XPSUI JU
XF SF TVSF ZPV MM BHSFF UIBU JU XBT B USVMZ CSJHIU JE

When to do: PV IBWF IBMPHFO IFBEMJHIUT PS YFOPO QSPKFDUP
MJHIU PVUQVU EVF UP PVUEBUFE EFTJHOT PS QFFM
ZPV XBOU NBYJNVN MJHIU XJUIPVU QBZJOH BO BSN

Cost: é GPS B GVMM LJU JODMVEJOH YFOPO CVMCT
FWFO DIFBQFS EFBM JG ZPV KVTU IBQQFO UP PXO T
QMVH BOE QMBZ YFOPO CVMCT XIPTF CBMMBTUT ZF
OFX EFEJDBUFE SFUSPmMU

Improvement in
performance: DPNQBSFE UP IBMPHFO IFBEMJHIUT

13
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8SJUDGHG KDORJHQ EXOEYV

/[PUJOH UIBU IBMPHFO CVMCT XJMM OFWFS HFU BOZXIFSF
HPPE YFOPO PS -&% TFUVQ TIJNQMZ CVZJOH OFX BOE JNC(
TVQFS RVJDL BOE DIFBQ PQUJPO :FT UIFSF BSF DSB[Z D
CVMCT QSPWJEJOH UXJDF UIF MJHIU PVUQVU PG PUIFST I
BSF CVMCT UlBU XJMM HIWF ZPV OPUJDFBCMZ CSJHIUFS
MBTU BT MPOH BT SFHVMBS IBMPHFO CVMCT "OE TJODF
TIPSU BT JU JT ZPV NJHIU mOE ZPVSTFMG IBWJOH NPSF |
CBSHBJOFE GPS 4UJMM B RVJDL BOE DIFBQ XBZ UP CSJt

When to do: PV XBOU BO JNNFEJBUF VQHSBEF JO MJH
XJUIPVU TQFOEJOH UJNF PS NPOFZ PO B S

Cost: €25-35

Improvement in performance: IPPSBZpDp

14



30XJ DQG SOD\ [HORQ EXOEV DQG

'PS BGPSFNFOUJPOFE SFBTPOT ZPV TIPVME OFWFS VTF Q|
for your low beam assembly — it will make for a dangerous light pattern that could

CMJOE PODPNJOH USBGmD OBH OBH ZPV WF IFBSE UIJT
mind the distorted light pattern and the fact that output from this particular bulb

XPO UCF PQUJNBM ZzZPV DBO FBTJMZ TXBQ UIF CVvMC JO B
SFnFDUPS GPS B YFOPO CVMC PS -&% 5I1JT XPO U EP B UIJ
PG DPVSTF CVU XJMM QSPWJEF B QPXFSGVM IJHI CFBN o
direction (our apologies to any deer in the headlights).

When to do: PV XBOU B RVJDL BOE DIFBQ ZFU QPXFSG
PG ZPVS IJHI CFBN

Cost: 1MVH BOE QMBZ YFOPO BSPVOE é -&% é

Improvement in performance: DPNQBSFE UP IBMPHFO

15



Finishing touches

3JHIU TP ZPV IBWF VQHSBEFE ZPVS IBMPHFO UP BO BMM [
TFUVQ 0S NBZCF ZPV WF KVTU CPVHIU B OFX IBMPHFO CV

OL MFU T ESPQ UIBU TVCKFDU

5P mOJTI PGG ZPVS VQHSBEF ZPV NBZ XBOU UP IBWF B MF
UvSO TIHOBM CVMCT 4XBQQJOH UIFN GPS -&%T JT RVJDL
scenario you will just have to install a little resistor in the wiring to prevent any

TVQFS GBTU nBTIJOH :PV MM IBWF MJHIUT UIBU HP PO BO
NPSF MJHIU UIFZ XJMM MBTU NVDI NVDI MPOHFS BOE UIF
NPSF UIFZ XJMM NBUDI UIF DPMPVS PG UIPTF CSBOE OFX
you just had installed.

When to do: PV IBWF JOTUBMMFE OFX YFOPO PS -&% IF
XBOU NBUDIJOH QBSLJOH BOE UVSO TJHOB
MJLF GPS ZPVS GFMMPX ESIJWFST UP EJTDF
JOEJDBUPST

Cost: é

Improvement in performance: CSJHIUFS MJHIU MFTT QPXFS VTBH




6 XPPDU\ D EULIJKWHU IXWXUH LV .

Walking into a car dealership might give you the idea that installing new

headlights will be prohibitively expensive and that only so-called “original

QBSUTw XJMM EP 5IF USVUI IPXFWFS JT RVJUF UIF PQQI
are commonly delivered with outdated headlight designs that feature a low

EFHSFF PG FGmDJFODZ FWFO XIFO OFX BOE RVJDLMZ EFU
XIFSF UIF IFBEMJHIU JT CMBDL JOTJEF " EFEJDBUFE YFOI
DPOUSBTU JT NPEFSO BGGPSEBCMF FGmDJFOU BOE EVS
ments you can make in order to avoid becoming a statistic.

SP TFF XIBU SFUSPmU UFDIOPMPHZ JT BWBJMBCMF GPS ZI
WJTJU XXX SFUSPmUMBC DPN BOE FOUFS ZPVS NBLF BOE
TFBSDI XJ[BSE :PV DBO UIFO JNNFEJBUFMZ TFF KVTU IPX
UP UBLF ZPVS WFIJDMF UP UIF OFYU MFWFM

17



COM

IMPROVED VEHICLE LIGHTING 5YS5TEMS



