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Some Problema ïnvolv^inthe^abl^ 

Li¿3htir\g  Tnd'.-stry 

Within  tht   aui-.molive   industry  automotive  lighting occupies 
I «W fixant  portion,  which   io ^rowingly emphasized  by 
economy  requ'rrnents.   It  mu«t  on-.ure   foot  and  saie   trafile 
even  uíder   low  visibility   coitions   such es  twilight,   fog, 

night,   etc 

A vari ft y   rf  li -jit im:  device;  has  been  introduca   b,v   the 
inSS.Ìr/.   to  per.it citable  obn;?tion   ¿on^uon.   for  oil 

I!î,,nuet  Slatuïbins  the  amnot'-   flow,   or  jeopar.U zi ng   the  safe- 

proximity. 

It is obvious, that auch on extensive assortment oflighting 
fixtures differs remarkably in both design and lighting 
properties 

N Ì ft 
to  thene facts,   this v^por  io divided   into   the 

following  sections: 

1. 

li.'=;ht utilization. 

Design Features of individual li»;ht 
HôB^ôrôptlÎPÛm type^. especially o 
require maximum attention due to r,i, 
CP deircind?. Oth- typos of li ;htmt 
specified by Czechoslovak /C.-N/ ^nc 
as special demanda imposed upon the 
t>~* point of view uf maintaining n 
chanical-opticnl   and   ad j-.i.;t^nt   r*n 

in-"  fixtures,   determina- 
f  the  head   lights, which 
"h  technical  and  servi- 
ci xtures  and  demands 
\i:2  r'ñiii'írdn,   as well 
lighting  fixtures from 

3-olisor,;   ulf,o',riC,  rae- 
',;  nre   oLso   on a lye, ed. 

¡rodile Li m 'il   »•* ¿L'íÜ 
ai~c?iptî3n"3?  the  m.. 
parta,   especially  ci'   the   Iv<adli.->t; 
head!   ; ht  giarde*,   c-rrier  and   r-.t 

:vf.   li-Mintí   r'^uoî   irv:lu^  o brief 
5nuT5rÍSr5-5Í-TF,aTvnünl   --P-- 

'n.ur^bolic   mirrora, 
•fviP".  equipment/,  a; 

well   ss   their  contrai   "rid  H." ^íiib Ly 

i^Wlr-'   iMn   four   .'.toarnt*   pafagrarhi 4,     TçGU^.L'r^ce.jure?   íT-  .iividr.   i..t 

mk 
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fc. 

fe?'traini 
•••ns of 
»«Ura,  i 
devicea; 

Testing o 
refrüctor 
reapectiv 

Testing o 
position 
recomendé 
•djustraen 

nn  the  physical properties of tht light by 
txi»rimontai m»t» jda with tht aid of photo* 
rito nitor«,   luxmettra  and colorinetric 

f   lijhtint   fixture:* /headlights,   lampa, 
s/   in   tie   factory,   MO cord in«   to  the 
e   recomen 1*«; i or» of ¿CE  «rid (JSN; 

f   li* ist in^  fixtures mounted  in operating 
on   the   vohicle,  according to  the  respectiva 
tions of  Lies »md cSN,   and their corrtct 

d. 
the 

Special   t>rtsn^  equipment, 
significo 

respect to  r\ 
tee tin... lftf M 

nee of   laboratory  toating is eaphaeised with 
?«.-nt  advances   in op»ice.   A  proposed optil 
?i t ' TV  outi'i t   if  added. 

'•    j£2ßiS9ii22ii^0  "nverf1 special   requirements upon  inatru- 
Mnti~â7.c"êvîcei   which arc ur»%i  in  climates causing un- 
favourable   corrosion   of oompon-nt   part 3  of metals  and 
plasties,   Tho  armlysis   in   hased   on   the   tentative  CSN 
standard where ir:  th'a   properties  of  metalo,   alloys,   plastici 
and  protecting   film?   for   component   parts usto*   in  tht 
tropics are  specified,   and   testing   procedures   for  auch 
component   partp,   in<~lr}inf  their  <jv   Iviation,   arp  deter- 
mined . 

6.    §2ì^_iii^22ìt_2i,L£Lìl,,J£lL'-_àiil)!rLÌÌ22_I-ÌJLsÌIDC ¿Q-P2¥ii2; 
jging^Countrice   includes: 

a. Determination of optimum conditions from the stand- 
point of U-e national economy for the etitablishaent 
of individual  plonts; 

b*    Material   requirements; 

0«    Personel demands,   qualification  of management  staff; 
do    Necessary  cooperation; 

- with  developed   countries; 
- araonf developing countries. 

A statement of general considerations concerning tha 
possibilities for manufacturing automotive lighting In 
developing countries is attached. 

Lad i s lav    Z a j Í  e 

lie ne arc h Worker 
Motor Har  Research  Institute 
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Pf g« 1 

Tb« requirements of a safe and undisturbed traf fio on the 

reads under difficult conditions of visibility /at night, at 

dusk,  during foggy weather et aim./ with high travelling apeada 

and a heavy traffic which are nowadays as a rule required from 

the economics point of view, serve as a challenge to the designerà 

of aotor vehicle accessories and result in the construction of 

a series of lighting fittings of various properties and designs. 

With respect to their «ode of exploitation these lighting 

fittings nay be divided into three basic groupst 

a/      lighting fittings which should oréate on the roads proper 

observation  conditions  for all of their users in the 

•ioinity of the motor vehicle with special emphasis to the 

• drivers and thus to contribute to the intensification of 

their physical disposition in controlling the vehicle. 

This may be achieved especially by headlights with distance, 

passing c* combined lights, auxiliary headlights /distance, 

partially distance, adjustable spot and wide angle lights/ 

and reversing lights i 

0/      lighting fittings which signal the presence of a vehicle 

on the road under unfavorable traffic conditions as well 

as the intention of the driver to carry out some manoeuvre 

with his vehicle. These include indicator lamps / rear, 

side, stop lights, direction indicator lamps, rear reflex 

reflectora/1 

•/      lighting fittings for local lighting either on the ontiide 

of the vehicle - signal leap* /rear number plate lighta, 

parking lighta/ or inside the vehicle /celling /dome/, 

seat, panel /dashboard/» run board lights/« 

It is evident that for such a wide assortment of lighting 
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inili«h 
Pa«« 2 

lag propertl«« as ««il *• d««lga* 

i       Lighting     p r o p « r t i • • ©_f *Jfc_o 

lighting     fitting« 

The lighting properties of the lighting fitting» depend 

on the physical properties of light as »ell M on ths sod« of 

•xploitation of the light. 

The essence of light 

In explaining the luminous phenomena and their application 

on motor vehicle lighting engineering we usually resort to 

primary geometry optics which in general exploits the concepts 

and laws of Euclidean geometry. The luminous source is consider- 

ed as one or more mathematical points and the luminous ray as 

• mathematical straight line. It is evident that the essence 

of light described in auch a manner is only the first approxima- 

tion of this explication,  the laws of which may be considered 

as valid only when the wavelength of the employed light may bo 

considered to be neglectable. 

The wave characteristics of light /when studying light 

polarisation/ and diffraction phenomena resulting from light 

interference are considered only in exceptional cases in design- 

ing motor vehicle lighting instruments. 

In order to understand the activity of the lighting 

fittings fully,  it is necessary to add as well to the geometry 

optics photometric relations showing the mutual connection of 

individual optical instrument parameters, especially luminous 

intensity, luminance, illumination and glare. 
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Inflieh 
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Uffr photo»r^rfç «piantiti«» 

TIMI light source emits radiant enaacr. tha quantity of 

which per unit of ti«a ia called th« radiant flux P   and «vok«s 

in the observer's eye a certain luminous perception ?, called 

the iyy,niui flux. The human eye retine ie sensitive to the 

radiation of wavelengths fro» 380 ay* to 760 iyv. However tha 

aensitivity is not the aame in the whole extentt maximum sensi- 

tivity occurs in the case of yellow-green light of a 555 »/*- 

wavelength. Further details are included in the Czechoslovak 

State Standard /ÖSN/ No. ÖSH 01 1710 where sensitivity   -'   - 

values for cone vision /employed at daylight/ aa well aa rod 

viaion    /observations at night/ are listed. Further study of 

thia standard will show, e.g. that the luminous flux of red 

light of a proper length 660 m u, must be more than 16 times 

larger than the luminous flux of yellow-green light of a wave- 

length of 555 «y*, for the same facet in order to evoke the same 

sight sensations. 

It should also be mentioned that the sight sensitivity 

values listed in the above mentioned Czechoslovak State Standard 

•r« called aa well the relative lnningus efficiency of radiaron. 

Of * given wavelength ?¿ . In our case - 

»,^«        .   X_ whereaa    Vce-e mA1 = 1« w660 WJILZ jg- 555 »/•< 

The unit of the luminous flux la a lumen. /IM/ which is 

defined aa a luminous flux radiated by an absolutely black body 

St s temperature of 204-2° K /i.e. the temperature of aolidify- 
l        2 ~3    2 

lag platinum/ of an area of 5^,«°     = 5f305 x 10   cm . 

Por practical purpoaea the black radiator ia aubstltuted 

by «talon lamps gauged at a photometric laboratory by measuring 

on s photos«trio bench. 



XaVWaVtt 
taf» 4 

J» ^_ _^_^_ *k j^uu^l      ^^ 

Za teohnlcal practica a aultipl» iftUl« 

/dU/i 1 di« = 10 la* 

4   la taa product of ta» luatiaaaa 

flax tad tía« i 

Q   s    F   x    t • 

!«• aalt la ti» volas» of light »hioh ta» soar* 

ala flax of 1 U ptr saoead, i.e. 1 ìlfil IMI lì 1 /!•»/• A graata* 

aalt la ta» ^n-aouj /lah/l 1 la* • 5600 la». 

**• lunljoia» Intensity I of • point soure» U slaaya gl*a» 

la a e»rt»ia direction}  It aay b» defia»d «a th» ratio of ta» 

Innata*»»- flax d? emitted by • »©uro» la • »oild «agi« d&,  !••• 

I 8 "fe 

If «• e OD a Id« r that the luminous lattasi ty la In sil taa 

directions la tao ftW« »pao» ta» aaaa /lsotropio radiator/, 

1 s"fr   • 
from tala f onula ta» folloataf »oaatlaa amy a» «orlati • 

l : I x Jl , 

•a taat th» total flux F, radiata* ay taa iaotropl« radiata« 

•f luminous intensity lato ta» «hol« »pao» la - 

F s 4 ir x J . 

fa» luminous Intensity unit la 1 candela /ed/« A polat 

souro» of a luminous Intensity of 1 la la a unit solid an gl» 

/steradian/ has the Intensity of 1 od. It aay be deduced that 

th» lualnoua Intensity of an absolutely black body hsTlng aa 

ar»a of 1 cm    is in the vertical direction »1th a temperatura 

of 2042°K equal to 60 cd. 

The relations between the originally eaployed lualnoua 

Intensity uuits aad 1 cd, ar» sa follow» i 

•aal 
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English 

I 81    /international candi«/ z 

t ÏÏK    /Hefner»« candi«/ : 

1*02 od, 

0.92 cd» 

Aeraatì luQìDous Intensity was related to a point aource, 

luminance is consider<s\ with aourcea of final dimepglena and w« 

doflne it as tas ratio of the «lestant luminous intonaitj of tha 

source luainoua aurface A I <*    in  the direction oC /measured 

from th« element oormil to the projection surface   ¿±  S    of 

tala «1 «rient to the pi me per^adicular to the dir«ction «i , 1««« 

L«%   ; ¿lie*. 
£3 x coag< 

If we cs 11 th« diac@tir of th« luainoua aurfac« 8 0( ths 

apparent «ourc« aurfac« then it amy bo said tba« th« Ifflflnjflflf 

laUUS^fiaULîii^. 1 to .th« luninona intensity par mrfto« mlf 
atnt)aP"lli l1

aouc'q'^ surface» 

It aay be proved bjr e¿.periaenta tlat la caa« of hoBogaaaoua- 

l» luainoua bodies, the luminous iateaalty changea accordio«; to 

¡*a coala« loi,  i.«. 

ICH    :    i      x    eoa Oí   i 

ID la the luainoua intenait? la the directIca of tao 

to the  luainoua aurfac« /coala« radiator/« Tb« asoti oasi 

ahowa that the luainoua aourc« having a apharleal abas« 

appear« like a uniformly bright diao. 

Tba unit of luoinanc«  la 1 EU /at/, i.«. tba lualnanc« of 

• amrfao« aourc« 1 a? large and a luainoua intensity of 1 la ia 

•Jet direction perpendicular to th« »ourc« plana« A largar unit 

la 1 fJüb /at»/, lib: 10* ot. 

Ia order to determine the iuain*ace of perfect dlffuaara, 

tJat f alleala*; units ax« «aployad t 
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1 »postili» /*»©/ 1 Mb   =   -±- nt t 

1 lambert   /la/ 11*     =   -^- •• t 

1 footlambert /ftl/ 1 ftl    =   3.42 nt • 

It le the luminance of a perfect diffuser with a luminous 
2 2 2 

flux of 1 1> per 1 », 1 to   *»d 1 ft • 

For better imagination we list example» of som» luminano» 

•ourceas 

Sun 2 x IO9 nt 

Tungsten filament at 2700°! 1 x 10   nt 

fluorescent lamp 6 * 1°^ n* 

Candle flame 5 x 10* nt 

Slightly clouded »ky 3«2 * 10* n* 

Moon 

Mars 

2.9 x IO3 Jt 

2 x IO5 nt 

Sunlit white paper 2.5 x 10   nt 

Moonlit white paper 5« 10"* nt. 

tin In i ms emittanoe 

Lumiaou» emlttano» H la defined a» follow» t 

where A3    is the source surface element and /\?   the luminous 

flax emitted by this surface into the entire half -space. Luminous 

omittance is thus determined - in contrast to luminance - by the 

luminous flux, emitted by a luminous surface into all directions. 

In case of the cosine radiator,  the following equation i« 

••lid t      H   z 71   x    L . 

Thua the lumiaoua emitrtaao» 1\   is a multiple of its 

luminance. 

It 1» evident that from the observer»» point of view, 
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luminano« la always decisive a« lt is defined by the luminous 

Intensity which le perceived by sight whereas luminous eolttance 

includes the luminous flux as well which passes the eye into 

the unseen part of space. 

Illumination 

Illumination B is the luminous flax density, fallin« on m 

considered surface, i. e. 

* - d P K - ""d "ST * 

Thus it is stated by a similar relation as the luminous 

omittance H with the difference that in case of luminous omittance 

a luminous flux emitted by a surface element is considered, 

whereas in the case of illumination a luminous flux falling 

on the element is envolved« 

The unit of illumination is 1 ¿ux. / 1 lx/. If a luminous 

flux of 1 lumen falls on a surface of 1 m , the surface illumi- 

nation is 1 lux. It is also possible to say that the illumina- 

tion of 1 lx is effected by a luminous intensity source of 

1 ed falling perpendicularly on a surface 1 m distant from the 

source« 

The product of illumination and the time of Illumination 

duration 1B called the quantity of illumination or exposure. 

Its unit is 1 lux-hour /lxh/ or 1 photo-hour /phtA 

In the Anglo-Saxon countries the following Illumination 

units are employed i  1 foot-candle /fc/ and 1 phot /ph/, i.e. 

the illumination effected by 1 cd onto a distance of 1 foot or 

1 cm /or the surface has an illuoination of 1 fc/1 ph/ if a 

flux of 1 lm falls on 1 ft2/l cm^ The following equations are 

•alidi 1 fc     z     10,764    lx 

1 ph     =     10 lx. 

T^&v^äJ^^if; j¿^.foí i ."^¡Jfe :r,:feïv-i4a,~"" ;'áíT;Síft^¿: iS.í äSSffin"*;*vflïv i"';iî iMEffifcs íJi^^i^säSj»;.^ ••Wr-'-¿-.-:.??ft;il^jm^% 
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Illumination examples i 

Starlit sky illumination 0.0003 lx 

Full moon illumination 0.15 1» 

Street illumination 5-20 lx 

Comfortable reading illumination    50 lx 

Room illumination 20-100 lx 

Clouded sky illumination 1000 lx 

Sunny - in shadow 2000-10000 lx 

Direct, noon sunshine        70000-100000 lx, 

Basic photometric laws 

a/     Light spreads in straight lines so that illumination 

1 of surface elements perpendicular to the direction of the pro- 

pagation is in an inverse proportion to the square of distano« 

£   from the point source  j 

*x    t    IL,      =      r|      :      rf      . 

b/     The illumination of a plane element by a beam of 

parallel raya is in proportion to the cosina of the angle of 

Incidence /Cosine law/ t 

d g       =       * I * fio« ft . 
r 

c/     The resulting illumination of the aurfao« element by 

aererai sources is equal to the sum of illumination by the 

individual sources /Addition law/ i 

h * h * h *   ••• 
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LjLght oolority naaauring 

When radiant energy passes through Jt transparent Material, 

• •£• glass,  it changes partially into another kind of energy 

/«specially heat/. The radiant flux is thus weakened,  absorbed, 

«hen passing throui^i the aatex-ial. In case that this absorption 

is in the sphere of visible radiation proportionate to the 

energetic structure of the incident radiation,  the observed 

substances appear in the sane colour as that of the incident 

radiation. On duyli",ht thia subatcnce  is pellucid,  colourle3a# 

However if  the  obsorvud substance absorbs tho  radiation of sone 

Of the wGvoleri-tluì nero expressively,   thon it is coloured. Thus 

glass, e.g.,  absorbing all the radiation except for rod,  is of 

a r«d colour. In the light of another colour, this glass is 

Opaque.  Such ^lau^oó are employed as monochroratic filters« 

However tho re exist other tiubotancoo as v?ell that  let 

through lighta in a wide colour range and abaorb only sore of 

th«m. In this  caae the colour of the substance depends not only 

08 their light absorption but on the structure of the incident 

light. If,  e.g.   , white light should fall on glass absorbing 

blue-green light, then the rest of the light that passod throu^i 

aa w«ll as the glass would be of a coaplementary, i.e.  red tone« 

la the case of visual e> ploitation we usually do not cake any 

difference between both the types of the colour glasoea. However 

«hen «• test their optical properties with respect to photo- 

eheaical exploitation, it is necessary to respect the different 

characteristics. 

Vor lighting engineering purpoa«« «• carry ont measuring» 
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of th« glase colouritiea by moan» of photometric Bathoda - 

either visually or by photoelectric tubes on special singla 

purpose apparatuses.  Basically two types of such instruments 

•xistt  special photometers which obtain monochromatic light 

by aeans of prism or grid monochromatora and their results may 

be used in the  calculation of colour coordinates and photo- 

meters where a set of various coloured filters is enployed 

to achieve monochromatic light.  These offer results in a 

faster but less accurato v.ay« Therefore they .are used only for 
e 

finding out the characteristic curves of glass permeability or 

for comparing the permeability of substances of a similar colour 

tone« 

Chromatic co-ordinate3 of li.J-ht 

It may be 3aid that from the point of view of colorimetry 

•ach colour radiation may be characterised by two values t 

colour and intensity. Both values may be expressed by so called 

phromatlclty co-ordinatea.    'e consider the colour of light as a 

two-dimensional value and intensity as a single-dimenaicnal 

value. Thus we introduce three co-ordinates,  two by means of 

which the colour is determined and one for determining the colour 

intensity« 

For measuring the colour of  light, either natural çc-ordl- 

nates or trichromatic, co-ordinates are employed« 

The natural co-ordinates of  light are its tone and purity« 

The light tope  is given by   the wavelength of radiati en. 

Light, having the shortest wavelength perceptible to the eye, 

la of a purple colour X Z O.J>QA*\ blue light hau a longer *.ave - 

length,  then follows yellow and the red light has the lochst 

length of visible radiation X z o.78 Ji* The individual colour 

tosta of these monochromatic lißhte pass gradually from cr.o to 
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mm •*»•* •»« flu * • ««•**«*««• •*•<***«• ft* ***** •*• «•• 
Bet ptreei*. the MM intercity of various colour» with the 

M- intensity. *e say that th« photometric etructure of light 

is not Identical with Its energetic structure. Tfee «axlLua 

sensitivity U for cene vielen with a wavele»c*h of X s 0.555/* 

•ad for rod vision X = o.5Ky*. The minimum ia for both perieh.- 

ral apactral coloura. ID cas« of ceno vision  It  la oece,sary - 

ID ordar to achieve a luminous flux of 1 lumen - to ha«* a light 

of a A = 0.555/L wavelength  ,  1/683   /, whereas in the other came 

to have a light of a A - 0.4558/1,, 1/12 W,  I.e. about 56-tima 

•ora« 

The Mlour surlty of light ia expressed by tha «u. -ititj, of 

»onochromatic light in the whola luminous radiation. Thus mono- 

chromatic light has a chromaticity with a 100 * purity. Other 

lights are lights cenposed of the radiation of at leaat two 

wavelength* and the purity of their colour» ia less than 100 *. 

Purpia licht la an exception. Although it ia not nooocLrocatie 

ta it is created by the mixing of blue and red licht,  it r.ay 

poseas a 100 55 purity. 

In order to state unanbiguoualy the numerical value of «M» 

Bffrip»! co-ordinates of light it was necessary to specify the 

.ight perception whic.- iß basically a subjective aenaation, by 

Mass of certain criteria and to define it precisely i 

a/     The observer's eye has a normal visual acuity» cone vision 

is considered /Czechoslovak State Standard no. C-5 Ol 17U/I 

the image is created Cü the eye»a yellow spot. 

V     Chromatic light la observed directly,  iaolatedly /OD a 

black or neutrally grey background/. 

»/     The eye must be perfectly adapted and not Influenced by th» 
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effect of tas eootrsat. 

The i*teo«ity of light MM« te «Afees**» M ttet tt» rod 

ri*i co would not to evoked /at lsast 3 at/« 

»tic co-ordlnato ayute— 

exploit the knowledge that any light Mgr te obtained by 

three arbitrary sonochrosatic light«, under the condi- 

tio» that non« of those three light« ha« euch a tone which nay 

te obtained by tilling the resaining two. The International 

Cosala»Ice on Illu&lnation /C.I.E./ - further on C.I.E. only - 

•M csoeen light« that differ a« such a« possible by their 

eclcura t  red R of a X  2 0.700MS wavelength, green G of a 

X s 0.5*61**, wavelength and blue B of a A Z 0.435BM- ware- 

length. 

In the following explanation« the raluea R, 6 and B denote 

the real quantitie« of the won ti coed light«, called a« well 

teal« light«. If we nark their unit quart it lee a* r g b , then 

ite following formulae are valid i 

~ ïWieO 
= sáfei = SefrE 

The nagnltude of the unit quantitie« of baalc light« wa« 

«elected in the ratio of l.(KX)    i    4,590?    t    0,0601 - which 

ewrreaponda with thtlr photosetric effect during visual observe* 

tie». The energetical volume la however different and ia 

70,110    i    1,5455    t    1,0000 . 

The C.I.E. colorinetric ayates exploita fro« the sentloned 

****•• io^ cc-ordlnate detersination purpose« only two / r g / 

M the third / b / say he calculated fro» the relation 

*#geb=    1    s^b   u    1    - -   g. As the third co- 

ordinate detersisi*« the intensity of light, any of the fi C B 
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values nay be takes as well as their BUD. For practical 

purposes the C.I.E. system uses the G valuó. If we know this 

value, we can calculate the entire  luminous flux 

ï     =      R    •    G    •    í>      =    -jj-    • 

Diagram no.  1 shows the vector OA light ccaposed of basic 

lights with intuititi es of Rt <lt B. The corresponding unit 

vector is limited by point a.    It pay be proven that the end 

points of unit vectors of various lights fill up a plane which 

intersects the  co-ordinnta ex*a in unit distances freu the 

origin 0. This pi une cuts in the fii\it co-ordinate quadrant 

the so-called color /colo rira .trie/ trir-rigle» each point of 

which indicates a certain colour cf licht,  i.e. its tone and 

purity. 

Experiments have she\u that apart fron the three basio 

spectral colours, dotornined by the apexes of the coloriicotric 

triangle,  all other tpoctri.1 colours and pure purple colours are 

depicted  outside of the triangle. Ey Joining theee poixtH we 

get a curve showing the colours of puro spectral light i »  Inaide 

the curve all possible tones and purities of existing colour 

HghtB are depicted. /Gee taMe no. 2./ 

It nay be proven that the colorimetrie co-ordinates r  , g 

/posaibi.   b/ are determined by the distances of a poixt, repre- 

senting a specific light, fron the sides of the triangle,  if we 

determine its height as h z 1, The tone of the  lißht is detemin- 

•d by the point  of Intersection A  of the connecting line F_a 

with the curve  of the spectral lights,  the purity of which  is 

defined by the  ratio    s   = -t'r- . Proti the table it is evident 

that the purity value varies between 0    /Point a_ coalesces  with 

point J/    and 1    /Point a. coalesces with point A/. 

Tt» trichromatic system /r, g, G/ has certain disadvantages 
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when It comea to practical exploitation the colour tonas ara 

spread unevenly in the colorimetrie triangle as the prevalent 

part la occupied by the blue and greeD colours whereas colours 

ranging from red ovur yellow to ^reen are accumulated on a 

small area. Kurther OD,  colours lying outside of the triangle 

have  one of the co-ordinates negative which often leads to 

errore in calculations. A further disadvantage lies in the faot 

that point E, depicting white /colourless, day/light protrudes 

past the centre of the triangle which is disadvantageous for 

determining the colour purity. Therefore the C.I.E.  elaborated 

through a proper transformation of the R, G, P or r,  g, G 

systems a ne« ays ten - theX, Y, Z or x, y, Y in such a manner, 

so that all the real lighto would be depicted by points inside 

the  colour triangle. The point, determining the white  colour, 

would be approximately in the triangle»e centroid and the 

spectral colours would be distributed along the triangle's 

periphery more evenly. The co-ordinate plane XT is of a zero 

photometric volune /ao-called alychna/ and the co-ordinate T 

shows directly the photonetric volume of light.  By the abov* 

•entloned transforation the triangle RO thus changed into tha 

triangle XYZ, If we mark the unit vectors X, T, Z,  the well- 

known relations are onoe again valid i 

* - Tzar    y - 7&®r     « • -war 
* • y • s   • l . 

In this sytem, monochromatic radiation fills up the curva 

according to table no,3t the general equation of which 

/ X,T,Z • t/JL/ we nay divide up into the following rei \t iena i 

X    =   tx/X/        Y    «    f2 iXI       Z    =    f5 1^1 

sad plot according to table no. 4, /See also table no.?../ The 

projection of the mentioned curve on the unit plane detexmlnos 
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• after a certain modification - the contour line cu the new 

colour triangle, the sides of which ehow /as in th», first case/ 

pore, monochromatic lights, whereas impure lights  lie  inside 

the triangle. The relative purity of their colour» may be 

determined from lines of a similar purity which run Inside the 

triangle and are murked with the purity percentage , 

For calculation purposes we mark the functions X, Y, Z by 

the following uymbolst    XXJL , y A   ,  %X • The coefficient y X 

was selected in auch a manner BO that it would be in a direct 

proportion to the relative coefficient of tha  luminous flux. 

The final shape  of the transformed colour triangle according 

to tables no.  5 or 6 enables co-ordinates x, y    to bo  read 

according to the manner, u.jual  in geometry. The tolerance areas 

for white  licht and tacnodi roma tic  lights are epocit ied by the 

respective Csoehoalovak ¿Jtate Standards /ÖSII/ or by the ISO/TC 

22/Secretariate 71/240 IS/ regulations. 

Procedure of deteroinii*g the colour co-ordinates 

FirBfc of all we carry out a spectral analysis of the 

luminous radiation norral and find out what the total radiation 

energy Sa divided up to separate wavelengths is« Then we divide 

up the SJ, energy into three conponents ir. such a manner BO 

that for each wavelength we multiply the   x X , yX  ,  * X> 

coefficients, the magnitude of which is prescribed by the C.I.K« 

/See table no.l./ Thus we calculate the following terns 

BJL x x Jl ,    S X x *X  , S JU x  %J^ , The total  radiation enejar 

ßj^uay be plotted into the curve f ¡X/ which we substitute 

according to the above mentioned directions by three new curves 

84 x xX , S Jlx y A  , ß Jl x ÏA  . The areas delimited by these 

ourves and the axis, show these totals t 

A     • ^SAxxX 
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B     s    £s .Ax jA 

c    r   £s -A x « «A. 

However in reality the above »aotioned calculation la not 

introduced sa  lu cae« of  the ordinari •««•uringa w« ua« as a 

rul« th« atandardirod H^lit A, /Cea Not«./    for which the  liste« 

products aaj be  found in Table no.  \ This table Include« value« 

«odified io . uch a »ay so that the term B    • £SA* 7J» •c'uld *• 

•quel to li",  a« thei. the co-ordinate T,  «xprcaolng the inten- 

• ity of light  let through by the glase,  »aj be calculated direct- 

ly fro« the percr-nta^e of the atandardized lii^ht A  intensity« 

Theo we measure  by neaca of a «perirai  photcnoter the reliabi- 

lity of  the giver,  «lam. for the  individual ocuochrorjitic   lit;ht« 

/in the ran^e accordi«* to Table no.l./ Th«* spectral corpcaiticn 

of light la determin«d by  the terna t 

X      =    £8      x    x\iT,4X ¿\X 

T      Z    i8      x    yUTJlx à J. 

Then we cari'y  out the  products   SyCx xU.xTJ» ß<4u x y «Axr.it 

i 8*1 x IXxT^l   for all the wavelength* and their ausa 1, Y, 7. 

At laat we determine the chrrnatic co-ordlnatea fro» the relatloni 

x      » y 
7«Y*Z 

=   "W"   • 

Thus calculated co-ordinatea are to be plotted into the trichro- 

matio triangle /Table no.V. Then we Bake eure, whether the 

point with the x, y co-ordinatea is in the permissible  colour 

SOD«. The colorimetrie purity  of  liftht   let  thrcuj»,»    the glwrs will 

be determined directly by reading th« coloriaatrlc  trine», la 

/Table no.b/ with the aid of curvea of  the 6*ae purity. 

In order to faci liât« work it ia adviaable to uae for the 

records of th« »ea«ure«enta *nd for calculmtiona prepared forv4i 

i, *:**!.. 
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T«bl# n«.* 1*   wild   f©ï n©f**l   lt>*ht a»   !•••   th«  lt,;h% 

©f «  ot1Jr»<!»Fj  t,.,â*« /«!•« ut   *<> "ff/ »iti» • ctir«*»»tic t*»8t*»rntur« 

of    f     r   'M--w*° ».t   th**  t-itrowitt«*  ct »or«,lrnit.fi»  of «Meli *r« 

j   r   o * *'% 

Apwrt   fii>-s   1.1, Lt át   11»»,t4t.Ji%t «*i»tfli»*«r*i»ti tit*« «*• foltcwiad 

lt§fcl,r   •»»irfil'.r'ty*"i   t 

hi fi-*     f   /••»»*•    ll,*t<i.    * O« «CM,,<•><*»   with   dlr«>«t    «Ut»    ligMl/    I 

•?      ~   ?»   ait ''V |       *      ¡J     O. <<«»««»   t      J      I     t>»?r>lM# 

T    r ». '.'•*'? j     *    -    < ,íi* i »    ï    =   o.Jlí». 

light   t /«11» '»»-iv»   ».uè-*.   H» M/   i 
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W ft?ii 
T«W« of coefficient» »At J vi» «Jl« 

. r:ar r w--—ry:*T ——-»-i 

¿m^* Xvt yjt ^X- JL<*<\/*> JJL 6JU 

380 

390 

100 

410 

420 

430 

440 

450 

460 

470 

48H 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

0,0014 0,000 0,0065  600 I,0b22 0,6310 0,0008 

42 

143 

435 

I344 

2839 

3463 

3362 

29O8 

195* 

956 

320 

49 

93 

655 

1655 

2904 

4354 

5945 

7621 

9163 

1,0263 

1 

4 

12 

40 

201 

679 

2074 

64% 

116 1,5856 

23O 1,7471 

380 1,7721 

600 1,6692 

910 1,2876 

I39O 0,8130 

2080 4652 

325O 2720 

505O 

7100 

8620 

9540 

995O 

995O 

952O 

8700 

7570 

610 1,0026 

620 0,8544 

630 6424 

1582 

782 

422 

203 

87 

39 

21 

17 

11 

640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

750 

760 

770 

4479 

2835 

1649 

874 

468 

227 

114 

58 

29 

14 

7 

3 
2 

1 

5030 

3810 

2650 

I75O 

IO7O 

610 

32O 

I7O 

82 

41 

21 

10 

5 

3 

1 

1 

2 

2 

Total 10.68  10.68  10.68 
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miß m*l 
Survey of coefficients í^.íi, SAjii SU •»U^ 

for normal light "A" 

~ 

0,001 

n J. -y.c 

0,006 

" X '" si •* JI 
ñ¿ «7*1 S il « 1 «V 

380 600 12,704    7,547 0,010 

390 5 • 23 610 12,t69    6,35«» 4 

400 19 0,001 93 620 11,373   5.<71 3 

410 71 2 340 630 8,«>:*0     3,704 

430 262 a 1,256 640 6,558     2,M,? 

430 6<*9 ?.*} 3,107 (,50 4,336    1,657 

440 926 61 V*7 660 2,628    0,972 

450 ' 1,031 117 5,^35 670 l,44t,          530 

460 1.019 ?10 5,581 680 0,804          293 

470 0.776 3»* 5,116 690 404         146 

480 428 f, '2 5,656 700 209         75 

49O 160 J.í'í-9 2, 52a 710 110          40 

COO ?7 1,7 V? 1,509 720 57        19 

510 57 3,0** o,%9 730 28           10 

52O 425 4,771 5¿5 740 11             6 • 

530 1,214 i-,,3"1? 309 750 6            2 

540 2,313 7,600 
162 760 4             2 

550 3,732 

5,510 

8,568 

9,222 

75 

56 

770 2 

560 

570 7,571 

9,719 

9,'* 57 

9,2?« 

21 

18 

Tot'l 109,823  1<9,C< < $5,547 

580 —-- """ 

590 11,579 8,540 12 

  .____- •-— ,_-. 
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Calori Ut Ion of ohr« •» tío ot^rdlmW« tf g Uta R 2001/19*1-3. 

War«, rtr-           Carriolanti Produot of data in o »lumi« 
l«Htfaa»a- 2 am 3 

—j—l^y   »^¿»^ **k*X f^'^ B'kr^"" ÄX»^"""ä^I«X 
3Í0      1.15    0,001       . oToÔS         oTÖoliJ           .             0.0069 
590     1.35           5      . 13               679                            3105 
400     0.9            10   0.001 93              1710       0.0009          8370 
JW         61          Jl           a 3*0              4331                lit      10740 
**0         55        262            8 1.196            14441                Mo      69060 

4g     i.a      1.031        11? 3.435        i.ffTl              1404    6.511 
ÎS   °*5    ¿«S!     îîS %85i     *-ol5t         iM0   «.Boe 
J»         64        4f|        «ü 3,636            iTia               4043    î.3634 

SS     °*L          î!    M* l*5°*              U*              6960    0.7543 
?K         î!        .57   3.'0ê# °***              »56          1.5*60        43605 

|30           J5     1.114    6.3» $09              4f49           «.8137         lOêlf 

S»         *      tÎU   êsttê n        *•*••          5.417!          3000 
560         4      5,340    v.«Jl 36        1.104            3.666«           1440 
STO          J5     7.571    9.457 ti         3.4069           4.1556 
S      H     ,M?    2'iaê lê      W-6909        10.150« 
2S        '/       H '    8*5Í° U       »«.9475         11.350 
61©   10         p.-      6.3*6 4    ,33.3*          Uî.iiO 
ft«    3*          U..Í7)     -,.071 3     3fe.6«É          ITS.414 
il©   J.          «.fi©    3.709 377.160        05.968 

44.^       *. m    1.637 191.959          T8.646 
?!           á    J!    »-9T1 Ui.160          43.740 

Í2   2**     ° S*      •!! H.9Ä        I3.aè6 
§90    45                 «M         141 i«,!8                6.57 
H   2             lo«         79 t.405           3.375 nê   *?              110         4» Í.95              i  «O 

IS ¡1*5       lî      Í °-4796        *w S ?:       i    ï •»      » TT©   4i.3           a 5 
X   • ï    t £-- — — 

l9aj ^ ^ 1913.6935    «5 i. 9679    16.9433 

» • Skâ'Mil s 0.684* o*n*, 

f l lfiH89 ' 0.IO4T ••** • °-*>47 • 0.0103 • 
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XXX        XtUr      T t h 1 o 1 •       lighting 

flit lngi 

Main hoadllshts 

A« ras o»ntlonod in «hajoer 1, UM haadlights ars ita« 

bas io lighting fittings sf notar velilo loo. Wnm ih« point of 

•low or oonstmotlon as wall as Amotion, tho oost oenplioatad 

aro the main headlights. 

The Min headlights ars smnufaoturod olthor with • «parato 

distónos and possine lights sr thsy oro preduoed with Joinod, 

eesfclned or group lights, /fsr dstallod  inforaatlsn, 80s Cseoho- 

•levak 8t»t« 8t%ndar<*No.  CSM 30 430«i  Motor vehlols  lighting 

and Ms.  OSN 30 4303«  Motor vehicle headlights,/ 

aooordlng ts th« assign, tho amln hoadiight« aro divided 

iato hood light« si  th« ftiropeen type - amrcod "E" /aooording to 

th« Knropeon Coonoole Gemlsslsn - EOI «r IGK/ or of tho An» rio A», 

•oaled-Beoo typ«. 

Tho «sin headlights sro oenpeeed sf hosdlight Inserts and 

oooings. Th«   Insert oenoleis sf th«  light souroe, rsflooter and 

proteotlv« diffusing gloss. Tno eoolng lnolud«s th« settlng-up 

/root If y Ir*/ devises, whloh «nobl«  tho  turning tnd tilting «f tho 

»•od light  Insert «p t« «non s degree  se  that  it  it posslbls  ts 

align th« opt leti axes sf both headlights  Into * position pora 1 loi 

«o tho   Utyjlttjdlnol axis of th« vefclale.  IM  »ettin« np deviso 

eoo* re i Is outside th« vehicle - only  In seas state« the adjust- 

ment sf the hoodllghts'   pesltleo ooy h«  oorrled eut during driving 

fron the driver's  petition.  In QseoheSlovakia,  regulations de not 

porolt this. 

T»« "X  frullici are either ayoootrioal sr ssysmetrloal - 

«tosre th« amxlsno lualneus Intensity of tho passing lights  Is 

shifted ts tho otjtslds  strip sf tho roadway. With rospoot to tho 
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direction of trafilo on tht roadway, tho aaymaetrlcal passing 

light a aro either right-sided /moat froquent oaaa/ or left- 

aldad /In England only/. The American aystem inoludea aeveral 

types. Basically  it differs  from the "E"  systemMiich haa a 

natal reflector and a removable bulb/ in the  faot that  it haa 

a glasa reflector solidly fused together with the  protecting 

glaaa. /See  farther on in the text./ The headllghta have either 

aaparate or joined lights. The passing lights ensure aa well 

a nere  intense  lighting of the outside  strip of the roadway. 

However this is caused by th«  faot that the filament of the 

paaaing lieht is properly aligned along the axis whereas in oaaa 

Of the  biiropnan system the  passing light filament   is  looated In 

the headlight oentrlcally and shifts the maximum of Mmlnous in- 

tensity to the ontBlde by means of optics - by the diffraotlon 

of the diffusing rlaas deBign. The Amerloan system offers a more 

Intensive  lighting of tha roadway especially near the vehlole 

what however causeo on nariT* roadB a greater danger of glare to 

the driver coming, from tha opposite dlreotion. 

The American system headlights have the  luminoua souroe 

either sealed  into tha headlight  insert /in the form of two bare 

«lootrodea, used especially  in the USA and other Amerloan stateo/ 

or H  is formed by a bulb that may be arbitrarily extended /used 

in England/. Lately a Sealed-beam headlight with a soreen waa 

alao produced - thus of the European type. It la possible to ueo 

it  In whale Europe, 

Auxiliary headlights 

Technically leas complicated are the auxiliary headlights» 

designed as a rule aa separate lighting fit tinga.  Moat employed 

are the fog lights, plaoed  in a pair   across the vehlole in suoh 

a way so that they would not be higher up than the paaaing lights 



7 

ID/fO.13/17 
Inglish 
Pag« 23 

«f the main headlight». Other auxiliary lighting fittings, i.«, 

the raversing lights, auxiliary distance lights and adjustable 

spot lights are employed in an arbitrary number and position« 

For Cteehoalovakia the technical and photometric requirements 

regarding the main and auxiliary headlights are stated in the 

Czechoslovak State Standard no. ÖÜK $0 4002 - Motor vehicles1 

electrical equipment and OSI 30 4303 - Motor vehicle lighting 

fittings• 

IflBJBOUS, BWgP 

In recent lighting fittings wie in Europe, lamps with 

coiled coll tungsten filaments are employed. Their bulbs ars 

filled with inert gas under pressure« The lamps for the main 

*E" headlights are of the double filament bulb type. The fila- 

ment for the distance lights has the  form of the letters U or 

V and it is mounted into the working position in such a way 

so that the luminous centroid would fall into the headlight 

reflector focus whereas the passing light filament - straight 

and parallelwith the headlight axis - is mounted in front of 

the focus and somewhat b*aides the axis. From the bottom it 

is covered by a screen for rectifying the passing light which 

thus forms only a luminous semi-cone, widening away from the 

headlight where the lamp is mounted« With respect to the position 

of the filament and in relation to the mirror axis,  this semi- 

cone points somewhat under the horizontal plane and thus illu- 

minates the roadway only and does not glare the drivers in the 

opposite direction and other users of the roadway« 

The shape of the luminous flux may be changed up to a 

certain degree by the shape of the filament and its position« 

The passing light filament screen is either flat or double- 

winged /the wing angle la 195°/• In the first case a straight 

d. 
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Ila« Wuadary /l.t. tpiltii li«**/ www »eta ata ta* illa» 

alaattd «pae« la th« direct rlclalty ef ta« vahlcla «ad to« 

««lit aeee« aber« the roadway, la th« ••coed e«««, th« bouadary 

lis« of both part« la shifted to th« right or pea«lbljr loft 

half of th« fit Id ef ri«»,  obi i quo lj up by 15° /right-«ld«4 

er eeealbly left-aid«d «ajmmetrlc  light/, 

Th« fllamante «nd 8crt«oa «r« aountM oe a«tal /aoat 

freeaaatly brass/ baa«a by two «l«ctrod«a fua«d lato th« 

bat toa of th« bulb« Through th«a th« currant  la conducted 

fro« th« hold«r to th«  l%ap. Io eaa« of ayaeatrleal laape, 

•»204 baa«« ar« ua«d«  Io c*a« of aayaaetrleal  laape, aupport- 

lag riaga «ith two triad« of pr*«a«d contact fae«« aod e«at«r* 

la« oo««a ar« «old«r«d oo th« out«Ida of tha  hold«r«, ty tala 

it la poaaibla to aouot th« laapa accurately  luto th«  h«ad- 

light rtf Uctor aocket.  lo«t««d of contacta thra« alactroda« 

ara aount«d oa th« baa«, d««igs«d for th« aountl&g of tha 

alaetrl« current tupplj coaaoctor«. /Th« b«a«a art of tha 

F *5 t typ«./ 

For bifllar laape for tba aala baadllghta vith aeywatri- 

•al light th« following  light p«raa«t«ra «ra vai Idi 

Batad voltages 6 f      12 T      24 T 

Lueiucua flux - 
Dis tace« light 750 1» 
Pacala g light 400 la 

aazvle« i If« 100 honra 

fa« lBorvaaad requirement« r«¿arding traf fie aaftty uodsr 

COBdltloos of »or«« visibility aaJta th« locraaiied lualooua la- 

teoalty of tba h«adlle*it« o«e«*aary. Thla can be attained cither 

•y «»pleylBg raf Ito tora alta a largar raf laotloo eurfaee er by 
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MM effective lualnouo a, :**raaa. fbe oeoond solution oeoaa to 

•a - fro« tao point of vie» of operation M voll oa eooooaioa 

• WMtm odvantageooo and thuo the effort of the technicians oon- 

•aatreted In this di rao tl on. lith respect to the  fact that tharo 

tea booo • greet endeevour to fiad m bottar notorial for tho 

production of filamento thon tungsten /which la uaed fro« tho 

Ola» shortlj following the invention of the  loop/,  though with 

•laor resulto,  tho above »enttoned took nay bo fulfilled oolx 

by raising the heating temperature. This leads ho«over to tho 

Shortening of the laapa*  uoeful lifo. Thus variou« raro goaoo 

«aro odded to tho inert gao In the bulbo / xenon,   krypton/ 

Which nova a greater aolocular «eight than the aoleoular 

weicht of Inert nitrogen,  uae up looo energy for their heotiag 

«a, oo that the fi lésant would not novo to bo hooted up to avail 

S hlfh temperature. 

However the deoiolve progress oooured with the in rent loa 

Of too wñm lampo and their application In tho wot or vehicle 

laduotrj. These loops are characterlatio due to their consider» 

•bla roloe ID tbo spécifie /lualnous/ output,  th#lr increased 

aervloe  life and small size« Basically the* are corarton  laap s 

with tungsten filamento,  »ounted In bulbs with Inert gao and 

vopours of a one halógeno,  aost frequently iodine,   possibly 

/In the aeantlao  for laboratory testa only/, whieh 

certain great advantages of the brooine especially in too 

roopoot that no severe ehenloul purity Is required as In tho 

aaaa of Iodine and that a purple filo dosa not occur on tho 

boUb oo in the case of Iodine » the absorptivity amy reach op to 

f % of tho lamp's luolnoub   flux. However in the caae of broalao 

there lo o dloodvanta^o - Ito aggreaslvaoeae« At the preeent 

«la», teste ore carried out In Cteehoelovaklo eaploitlng 
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fluori*«. Tao «oloooloo of thio KM /lodino/, oo«lng into 

eoatoot with th« filament heatad to a t«mp«ratur« exo«edlna; 

J000°0 break down to atomic lodine, diaperaing inalde th« 

|Mp. At the same tia« tungsten evaporataa and Ita atona 

settle on the relatively cooler wall of tha bulb »hew they 

combine with the atomic Iodine into tungaten diiodide WJ2, 

Thua a brown film la created which abaorbo a part of tha 

lualaoua flux and decreaaea the lamp»« luminance. 

However if the bulb*a temperatura la higher than 25O 0, 

tha tonnten dliodUe reaaina in a gaaeoua etat«, dlffuae« 

from the bulö*a wall toward« the filament and when it reach«« 

tha apace around the filament having a temperature over 1200 0, 

It again break« down into iodine and tungsten. /Gee Table no« 

7,/ tungsten again 1« deposited on the filament and iodine 

raturna into the regeneration cyol«. Thus the following 

reactiona take place i J? ^± ? J  1      f • ? J ^^ ^ J 2 • 

The higheat tungsten gaa concentration la  in tha vicinity 

Of tha filament whereas in  the vicinity of the  bulb wall It 1« 

the emalleat,  almost zero. Tha velocity of the  tungsten atome» 

diffusion from the fliaoant to the wall ¿«panda on the density 

and temperatura of the lodine vapours.  Iodine la constantly 

»aonatituted and evaporated tungatan a«aln aettlea on tha 

filament. In thla manner the blackening of the bulb /purpla 

film/ la auppraeaed and theoretically the lamp attalna unllaiw- 

a4 aarvlca life, át the aama time it  la poaaible arbitrarily 

to rsiae the  filament temperature aa well aa  ita  luminance. 

However in reality there ara considerable  llmltatlona present 

with respect to the ueceaaary balance between tha filament and 

tha bulb wall tamperaturaa and unfavourable Influencée appear, 

fornitine; from the concentration dlffueloo,  thermodiffueiom« 
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The ¡»rócese dopend» OD the exact quantity of iodine under the 

giwen condition!! which it is very difficult to determine. If 

tnare is «ore iodine present in the bulb than necessary, then 

It settles on the wall and absorbs the light. Tungsten does 

not evaporate from all of the parts of the filament evenly and 

with the same velocity as the filament does not have a uniform 

temperature along its entire length. At the hottest part the 

ewaporation is the greatest and thus the weakening of the fila- 

ment is the greatest. Tungsten regeneration, howevor,  is 

•lower so that finally a defect in the lanp»s filament occurs. 

Hitherto results from the testing of these lamps have 

however shown that in spite of the abovo mentioned deficiencies 

«ad considerable production difficulties,  the  "H" lanps show 

a considerable increase  in the specific luminous output aa 

well as life - almost throughout the entire life of the lamp. 

Further on the stability of the luminous flux is ensuredj 

they have small dimensions which is quite advantageous for the 

design of the  lighting fitting and they have a bettor colour 

tone of the light. A disadvantage-is the high operation tempe- 

rature so that for their production it is necessary to employ 

silica glass and the reflection layers of the reflectors must 

resist the increased temperature. Finally,  it is also neceasary 

to consider the fact that it is  impossible /at present/ to 

mount inside the lamp bulb two filaments    at one time as the 

cold one would be atta«   ed during the op*» rition by iodine and 

the iodine cycle would be impaired. Thus a n'uaber of problems 

arose which must be considered when solving the aotor vehicle 

headlights. Lest but not least it is necessary to consider tba 

higher ooet of the iodine lamps« 

Standsrdiied types of the *E» lampe t 

I 
i 
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B*o<WMBdatiae wm/Ë/Mm/3*+t I/lCl/TlAAS 305, «»«IsMt 

no.7 - introduoes three type« of slngls filsjsent ni" la«** 

«arked H^E,,!^. Their rated volt«««» »re 6,   i? iM ?» T, 

Input 55,  55 ««4 70 W and lualnous flux 1350,  I550 aad 1900 

la./Sse Tabi« no.aa.b.o./ Tha l&aps ara suitable for the 

design of the «aIn and auxiliary headlights. 

Btflaotor 

The task of th« roflector is to dlraot tat raya whiak 

coa» from the lualnous source located la the foeua or it« 

laaedlate vicinity in euch a aaioer ao that they would fall 

00 the dlffuaing glase at the required plaoe and direction. 

At the saae time the radiant energy losses should be as eamll 

as possible. 

At the present tlms, refl.otor. of a pa^oJL^ 

are used almost exclusively. Howe re r experiments wer« also 

carried out with elipsoidal shape reflectors as a nusiber of 

patents show. The solution  rests as a mis in  the fact that 

in one of the elipaold focuses there U the  luminous «ouree 

whereas in the aecond an auxiliary optical ayates la  located 

that transposes the lighting source by mesne of s diffusi«« 

«lass to a proper place,  m .owe cases the auxiliary optical 

aysts« L sbaent.  However, far a« we know,  reflectors of this 

type were not introduced anywhere,  .. fro. ths t.chnologioal 

and operation point of new they «re rather complicated and 

they r.quiro a multiple f.e. «lrror /Difficult aaeembly a«d 

adjuatiagi/,  high production preclsios of  the  sirror,   highly 

acoarats positionlag 0f the source and that, ths  reflection 

layer heata up considerably. Howevsr the greater e*ploitaUs» 

•f t«s ImiMmm fl« «f u» sourcs is very adYmatsg.ou.. 
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Imi«/. perfbolQld«} fff IfÇttn ar« ooaaonly uaed, eltfcar 

•* 9gJg9tS4 with a circular or rsc' angular entry opening. 

TB« construction paraaatera oí  the «i»ple paraboloidal 

raflectora /•irrora/ inelude the J >eal HJWX e £ and the 

affective diaaeter D, poeaibly the f-nuaiber,  f/D.  Baeically 1B 

toa oaae of these haadllghta, tha principal geometrical rula 

applie«,  according to »hich a baa» of rajs,  originating In tb« 

parabola foeua f rafiacta In parallel with tha axla who rea* 

the tench of raja of a bea» eoaing fro« point A /lying in front 

«f f - Sae fable 00.9/ 1» directed with * tendency to aia,aftar 

tha reflection,obliquely down /ondar the condition that tha 

ra/a,  coain« from polut, A  to th« »paca below tho axis,  ara 

•araenad/, /¿ìaa Tabla no. 9., whereof :o(n  , for nil,?,  %/ 

It la «Tlder.t fro« tha tabi« that by ahiftlng point A along tha 

axla or bealdaa It, tha oh UqueneM of tha reílactad ray« maj 

fea changad. 

la practica, point A la echievad - In th« caaa of paaalng 

light« - by nean• of a fllaaent acraanad from tha botto» by a 

aerean and shifted undor tha axla, /Tabi* no.10./ Thus In tha 

lamlnoua flux an approximate ahadow aeai-cone with apex V 

©cour»,  apreading fro» the headlight, Thua  there la no direct 

light above the optical a*la, so that the uaers of the  roada 

are not daisied. 

Tha reflector« for the American headlight« are of a para- 

baloidal shape aa well. The principle of their function la 

•Tident fro» Tabi« no.9. The diatance light fila»ent la situated 

la focua F, tha pasaing light filatent under the focua at 

aalst A« 

ara g«»arally uaad «Its • reotaxgular 

i 
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•ntry opening« As a representative modal of a great number of 

similar producta we mention the Cibié headlight for Citroën 

AMI 6 motor cars. The leading idea during the construction of 

this headlight was to equip the vehicle with a highly effective 

headlight from the lightinp point of view without having to 

enlarge ita heipht dimenaion aa this doeB not appear - from 

the esthetic as well aa stylistic point of view /especially in 

the case of modem, low vehicles/ - as favourable« Besides 

that, the deletion of the upper section of the circular opening 

theoretically improves the conditions for attaining a good 

passing light, /It limits the occurence of filament parasitic 

images above the light-shade boundary,/ The Ciblé reflector 

consists of three mirrora /See Table no.11/ of which the largest 

one /I/ with a rectangular entry opening is a part of the para- 

boloid, limited by the two planes 2, 2', In order that the 

luminous flux which would fall on the 2,2» planea would not be 

totally lost for lighting, two identical auxiliary mirrors 3 »3* 

of a paraboloidal shape are present, the parameters of which. 

ware deternined in such a manner, so that they would abaorb as 

much aa possible of the luminous flux without disturbing the 

requirement tien ti on ed in the paragraph above. The 3 »3* mirrors 

are welded to the main /l/ mirror. The advantages of the Ciblé 

headlight are evident especially in the case of the distane« 

lights which have not only a great luminous range but illuminata 

well the apace in front of the vehicle aa well« In the casa of 

passing lightB, theoretically more advantageous conditions ara 

achieved aa well, aa - 

a/  the horizontal zone of the headlight which - as it 

was mentioned above - is decisi/e for the intensity aa wall as 

quality of lighting, is quita considerabia hará /The width of 

tn« reflector1/| 
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V  the beam of rays on the outside of the roadway la 

considerably wide which is advantageous especially for driving 

into turns % 

o/  the parasitic rays, leading upwards, which influence 

the visibility unfavourably especially when driving in a fog, 

are here strongly limited. 

However, a great disadvantage is the necessity of fulfill- 

ing a high degree of precision not only during the production 

but during assembly and adjusting of the individual mirrors aa 

well. Tests, carried out in Czechoslovakia, showed that only a 

small percentage of the tested headlights has the presumed pro- 

perties« 

Besides the above mentioned and practically exploited 

reflectors there are a great many solutions that have not yet 

been put into wide use, though some of them especially those in 

oonnection with the "H" lamps, are patented. Due to the fact 

that some of thorn are based on completely now idoaa, it seens 

advisable to offer at least brief information about thorn. It la 

presumed that "H" lamps in the form of cylinders are to be ex- 

ploited. The screens may be used      externully only so that 

with the increased luminance of the source, danger of creating 

parasitic light spots occurs above the light-shade boundary due 

to undesirable light reflections on the bulb wall or on some 

places of the mirror. Special attention mu3t be devoted to thia 

phenomenon when solving the reflectors for the "H" lampa even 

though - according to the opinion of some specialists - the 

sharp boundary of light and shade of the passing light tire» 

the eye of the driver more than the gradual transition of light 

into shade. However, strikingly light places are not permitted« 

An older proposal of the Cibi* company exploited two ideati- 
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Ml incomplete paraboloidal Mirror«, uymmatrical along the 

horizontal plana. A cylindrical aerean ia attached around the 

filament ? in such a manner,  so that in the upper half it ia 

aounted from the focus towards  the apex and in the lower half 

contrarywiee. It is evident that in both the halves of the 

mirror some of the raja will paas through the focua./üee Tabla 

BO. 12./ However these are reflected in parallel with the axi.| 

all other raya which the screen does not catch will reflect in 

•uch a manner that they will be directed down,  i.e. under the 

light-shade boundary. This arrangement enablsa - in eoraparison 

with the classical headlight - the exploitation of the entire 

*tflection surface, however,   only with half of the  luninoua 

flux. A great advantage ia,  that in this way a greater working 

•urface is attained and due  to this fact also the possibility 

of supplying under the light-shade boundary an  increased illumi- 

nation. The mentioned solution  is interesting especially fron 

the point  of view of exploitation in amali headlights where it 

la deair   >le to have a better lighting output.  However it ia 

necessary  to consider that this method may be used only in thw 

ea.a of separate headlighta with paasing llghta,  i.e. for 

•ihiclaa with two pairs of main headlighta. 

The French patent no.  1,318.683, Group B 62 d - F 21 I 

Introduces a multi-part reflector in the for» of rotary aurfaea. 

with axea FBI or possibly CGI,   the resulting curve. 8 and 11 of 

which /See Table no.13/ are the branches of parabola» with th« 

••me focua F on  the main axia AAl of the headlight. 

The au« 0f both of the »irrere la limited by two pair, of 

the planea & , which pass through the a*«« of rotation RBI and 

0C1 and form angle, of ,ß with tha main plan* T , determined by 
the axee. 

a.* 
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The luminous filament 5 is mounted in a grooved screen 

la such a way so that it is in front of the ?ocua P of the 

system. Two screens, 6a and 7a are mounted symmetrically to 

the axis« Thoir top edges determine the light-shade boundary 

of the passing light. The angle OC is determined in such a 

manner so that the upper part of the mirror would be omitted 

aa it has an influence on the creation of the parasitic images 

in the unlit part of the light pattern / o( Z approximately 

66°./ 

The  reflector &yutem la supplemented by  two paraboloids! 

mirrors. The upper mirror 12 - depicted on Table no.13 - is 

part of the surface,  originated by the rotation of tie parabo- 

la's arch around the axis 13 of the filament 5. The created 

parabola has the focua 14 located over the filament 5 and a 

little to the rear /i.e. towards the headlight apex/. The 

resulting focal lino of this mirror has the form of a circular 

aroh. The mirror 12 la simpleren ted by a screen  12,  cituated 

according  to Tabic no.12 above end oehind the  luminous acure« 

in such a way BO that the front edge of the screen would 11« 

diroctly on the focul line 1*. The aereen 15 ia  in reality a 

part of the cylinder surface, arnm^ed in such a manner, so that 

it would limit the luminous flux falling tn the auxiliary 

mirror 12. Thus it allows passage  to those raye only that corns 

out of the headlight along the horitontal plane or below it. 

Similarly the bottom a'uclliary mirror 12', created by the rota- 

tion of a part of the parabola with the focua  14'around the 

axis 13 and supplemented by aereen  15%   reflecta  raye «fiain in 

ft horizontal direction or obliquely down*arda only. On Table no. 

13 the peripheral oblique rays are marked aa daihest ILolr in- 

clination may be regulated by changing the length of the fils- 

ment 15 or by changing the parameter« of the 12 sad 12'parabola«. 
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It must be stated tbat the idea of us lag four mirrors 

arranged in the above mentioned masser is original and pre- 

sumes a good knowledge and experiences of the author but  its 

inti'oductlon will be even more difficult than  in the last cas« 

mentioned previously. 

In conclusion we wish to show what is the future trend 

of the  idea for exploiting the "H" lamps. Table no,14a shows 

a headlight of the Balder system where three  "H" lamps are 

mounted  In the same casing together with one normal motor car 

lerp.  They ar« covered by one diffusing glass with four diffe- 

rent patterns« The first lamp I is mounted in the rotary para« 

boloidal mirror with an  exit opening of a 75 mm 0. The  light, 

reflected by this mirror, pasees through the strongly diffusing 

pattern in ouch a manner so that it creates  a wide luminous 

beam,  as it is evident from diagram I  on Table no.l'tb. The 

second "H" lanp II is  in  the paraboloidal mirror of a f>0 mm /6 

and it croates a concentrated luminous beam by meana of a light- 

ly diffusing pattern,  aa  nay be seen from diagram II« Tie  third 

"H" lar*p III, mounted in a mirror of a 75 mm f> has a pnttern 

with minor diffusion only. The lighting is  ohov/n en diagram III. 

By combining the  luminous beams I and II asyrsnetricul passing 

light  is obtained,/according to the European code. Diagram À./ 

By combining II and in,  distance light is achieved./Diagram B/# 

When switching the distance light to the paoaing light and 

vice versa, the beam I  always rt-cainn in action which ensures 

a certain continuity in  the illumination of the roadtny.  In the 

upper part of the headlight an ordinary motor car lamp is a oust- 

ed, used as a parking light« 
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Diffusing glftS« 

Originally diffusìEg glass wu used for the protection 

of extremely delicate reflection layers of the reflectors 

against mechanical abrasive wear and against the effect of 

unfavorable atmospheric and chemical conditions as well as fo* 

diffusing the light to the sides. 

Experiments have shown that even an accurately produced 

and entirely smooth reflector equipped with a smooth cover 

glass and a clear gla38 bulb only, shows a number of various 

internal reflexes which form on the luminous pattern on the 

roadway light and dark apoto, disturbing obaervuticn. Thus 

grooving of the protecting glass was introduced, possible 

grooving of the reflector ani ltirp bul' which would diffuse the 

light to the cides and thus equalize te a large exter¡t the 

uneven illumination in the luminous pattern. Besides that, 

the grooving weakens the excessive concentration of light in 

the axial direction which is radiated by the connon reflector 

with tho source in ito focus. The dimensions of the diffusion 

to the sides may be changed by the depth of the grooving. In 

older type headlights, slightly mat /satinlzed/ lamp bulbs 

were employed as well which aided the more even illumination 

but at the cost of increasing the luminance and thus glare as 

well of the headlight when looking from the side. 

At present grooving of the reflectors and lamps is no 

nore carried out as it causes an uneven diffusion which makes 

the observance of quite strict requirements as to the distribu- 

tion of the lighting Intensity in the luminous pattern /as it 

is the case, e.g. of asymmetrical headlights with passing 

lights/ impossible. Here the distribution of the illumination 

is completely asymmetrical and may be achieved only by a pre- 
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ealettlated and oarefttlly earrted »ut arrangement af tha o»vtr 

gla«t. The calculation ef th«  optical «lenenti which have the 

•hepe «f asali prisma, groove«,  wedge« «r «spherical forœa, 

th« o«npl«* of which *« cali th«  K^fAtiBg.ÄlalJLEilitrBi  *•• 

qnlres oon«ld«rabl«  time.  Th«  designing of now headllghte with 

• MfMatrieai  passing light»  pasee today tha wat óiffioijit 

th««retlo*l  part ©f th« task, eepaolally with regard to tha 

faot, that  ih# »olved pattern »at aatiefy require mente expeot» 

•A fra« th«  passing light« a« wall aa fron tha dlaUnoe  light«, 

Aa a  r«snm4 it  is  possible  to define the  task of the 

pattern an ona hand aa a oeaplax counterbalancing the  Inalinoti« 

tstettalty  irregular it la« /oauaed by ««all deformations of th« 

reflector,  internal reflexee  in tha  lamp bulb, on the edne« «f 

the parabola at «in./, of tha dietance a« well aa the  pa««lng 

light«.  On the  other hand  it  may defined a« th« tranamiesion 

•f light  to  the  «pace below  th«  oblique  light-shad« boundary 

a« w«ll aa the  creation of an asymmetric»  pasaing  light.  In th« 

latter caá*, the upper part  of the mirror in cane of the common 

headlights is exploited only, a« tha low«r part 1« oovarad by 

ih« lamp screen. 

A« was mentioned above, tha ray« pa«« In the oa«e of pas«. 

lug light« in «rich a manner, that after tha reflection on tha 

reflector they are directed downward«, oross «aoh other and 

Illuminate the «pace under th« headllght'e axla. Th« upper l«ft 

aeai-wave L /in the dlreotion of driving - Bee Table no. 15*/ 

•f the headlight dlreote the  rays to the bottom pam, P'  of th« 

Illuminato* space /See Table no. 15b/ *«* vioe varaa. Fron the 

drawing it  is evident that the concentration of light in spao« 

A, where there are the pou.wB of maxima lighting R 50, R 75 

/«•fined according to th«  Cteonoslovak Stat« Standard na.  Ö3K 

30 #303 or th« E/t£&/)2*i E/ECE Tran« 505» Règlement no.l/. 
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•at fee reaohed a»et eaaily la aeeii m eaaa, when la the apaee L 

•f th« patterà - next t« ih« axle « «  field with eaail prlae» 

vili b« tmitd,  «hloh will scodane«   un«  Inainoli«  intana It7  la 

UM im F'  on th«  wmll at pleo« A'. 

Ai th« eaae  tiae  lt  la iapeaalbi«  t« oheea« an arbitrary 

•iMp« of th«  Inainola pattarti, trarapo a«-!   mio piase A, aa la 

reality all  light com in« frea th« paraboloid,  la a «u tuna 17 «f 

aa larinlt« quantity or th« peaalng  light leap rilaitnt, All 

that« pat t« ma have th« aha pa of narra* faeete /trapaso Ida/( 

dlr«ct«d - in th« c»a« ©f th« o«nt«rad  f liassent» - radially te« 

werda tha h«adllght'a axia. On th« t««t wall it «ill oréate at 

a dlatano« of 25 notera iuainetie atrlpa of a con« Id a rar» i« length 

whioh may b«  limitée only by «hadlr« the  prot«otlng gUea,  whioh 

will d«or«aa« th«  total inUnalty af tha  pattare*a  illnainetlaa« 

Aa w«  require  that th« light bmrndary b« tinder th«  aollqaa) 

boundary rxl, tha  moat edmageoiia ara thee« parta of th« glaaa 

whioh are near th« horlsentei axia. Th« higher th«y ara,  tha 

lea a advantageevia   la th« pattern f«r our  ptirpoa«a.  If th« oen- 

oentration of light  in th« «pao« P'   1« not «ufriolent even wham 

axploitlng the amali prlana nounted  in apaoe L, the°w« .,•• «paoa 

f near th« axia aa wall, whioh would  normally «naure fllaaent 

pattern«  in apaoe L*.  However due to  the  faot that in apaoe P «aa 

introduca snail  prlama having a prapar ino Unat ion» we  tranapoae 

ina light into a reglan whlon la roughly ayaaatrioal with tha 

aaadllght'e axia,  I.e. under th« right ebllque rr' boundary. 

It la evident  that even in thla uaae  it la neoeaaary  te va« 

aâvantageouely only tnoae parta er the glaaa which lie  In tha 

vlolnity ef the herlxental axia. The  aera we retreat frea it, 

tha Urger la  'he danger of eurpaaelag tha boundary rrl and 

lllualnating the part af apaoe above it, whioh ehould remain 

«alii, aa that tha driver cealng frea tha appealta dire o tien 
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vmtlä not o© datili*. 

«han »©looting U» p**p»r P»W •' *•• •**•• **r •*•***»§ 

tha patto« tt »i©t b© ffcr*.h*©r oonaldarod that tn« ©sf©ot ©f * 

•tr*M M"f..Min oapvoUlly  *t th© ond ©f th© fllaaont AMIM 

• ©tro.* flor© ff *•**• 1M«IIV0V« patt©rn© »raí oapaoiaiiy dna t© 

at*rr*tlana ef ohape and ad*«" ©f th« patt«m durine th« pr«oa- 

lag ©f tho «!»•», » oanaidarabla diffusion ef ll«ht ©aoura 

whtoh e»r ««u^Uti o©n©ld©rably th« thoerotiooiiy calculated 

paturn«  fr% tis# ahowa that  It  lo poootbi© to ©xploit for tho 

pasoli.fi   '«-M   i*ttorn only   thaa©  parti n«ar to  th«  ht.rtso.ital 

•xla of  tho «flaa». Pre« thio point of »low it lo aio« «viüont 

that for ir .«nolfying tho  light  intonoity of tho paoalng light©, 

tho r*floctero with a rootangvlar ahopo aro «opooUliy advanta- 

gOOll». 

Tno calculation propor  lo oarrlod out by trlgoneiaotrloal 

tropins •T tho raya* traoka whon paoolng through tho ont irò 

OfOt«B»  f.»rthor on by dotoratining and adapting tho  r« fraction 

anglo ©f tho osali prias» /w©dg«a/ in otjoh a mar.uor so that th© 

traok would appear on th*» oorroot plaoo of tho  t«st wall, thuo 

©arrootly  looatad in tho  lit up apaoo. Tho calculation lo o arri od 

©ut Manually or by m«ano of an atit©oatio computar. 

Dtirlng normal aaloulatlona wo oonaldor aa a ml© that th© 

fllamont io nonntod oontrlcally and thu© lt  io quito otiffloiont 

to apply tho thoorona ef plano trlgonoaotry. Thna w© rocolvo 

•nly approxliaato resulta which  lt lo noooooary  to ohook by maana 

•f praotloal tooto and thon aooordlng to thoa moderato tho final 

r©o«lt. 

On th© ©th©r old©, reati Ita froœ tho automatic  computar 

apply th© lawa of throo-4imenoional Euclidean opaco,  l.o. thor 

•xp?olt tho Garthooian /©rthog©nal/ oo-ordlnat© oyat©«. A die- 

advantag© ©f thio ratthod li»a In th© nooooalty of ©©looting * 

largo Ruafcor of ray«, a© that th© oharaot©rlatio Inalinovi o pattare 
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«•»M *• »aotired «lib • »cfflol«nt «oouraoy a«*r the requlra« 

Utt len«th,  1.«. 35 meters. 

*R* lamp «ft la headlight«*  problems 

Th« main parameter« ef th« headlight« are th« effective 

spoiling,  th«  lumi nom source  lu Binano« «od th« Inainoti« flux - 

whloh are at disposti. Th« lumlnoti« ran«« of th« headlight, 

th« diaeelons and th« lnt«n«ltjr «f th« luminarne x«n« dopend 

en them. 

Th« mutuai relation «f th« lualnanoe and lumino«« flux I« 

d«t«raln«d by th« Input ef the luminous source, 1.«. by th« 

lamp.  Common motor vehicle lamp« having an Input ef 45 W supplf 

about 550 la and with a medium luminano« of 850 od/om2 they have 

a real /average/ service  llf« of about 150 hours.  If we wieh te 

rale« the   luminous flux merely by 10 %, th« servie« llf« would 

drop by up to 45 %, 

However when w« use the "H" lampe, the lualnanoe of which 

it In oaae ef an approximately eaae lighting area ae well ae 

service  life about twloe larger, th« luminano« ef th« v.hoi« 

headlight will be ralead proportionally.  If only a minor lnoreae« 

In th« luminano« will be  sufficient, e.g.   l»5 tlmoe, then It la 

possible  to u«e a headlight  with a smallar effective opening, 

whloh from th« construction and appearance point ef view la 

frequently quite advantageous. 

As  it  was already mentioned. It le impossible  In the MtB- 

tlae to  looat«  in a single bulb of th« ooara«rolal HH"  laa.p 

simultaneously th« distance ae well as the passing light  fila- 

mente.  Thue  it  le  pò un lb le to design th« "H"  headlight as a 

separate  en« only,  I.e.  eeparate for the distance  light as well 

as fer the  passing light, or te employ one ef theee ha ad light 

types with a soreen, mounted outelde ef the  lamp bulb, enabling 
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th« ohang« »vr t« taw mwl typt «f lt#H« 

Dittano« light« 

Th« lntrediiotUn «f ih« *tt* laap« la th« itila«« haad licita 

d««i ret praotloally  IBTOI»« «ay great t«ohnloal pr«bl«a«.  In 

e«M of h«%dlight« with an ordinary  laap an lllualnatlsn «f 

••In s ^2  3x  u pn»«arlb«d f«r th« dUtano« «f 25 m*t«r« /Aoo«ra- 

lBg t« th* Ctwohesloyak Stat« Standard« «r th«  K.S.fc.  regula- 

tions/. However,  In reality  It 1« oon«ld«r«biy hlgh«r in th« oaM 

•f headlight« having a larger «ffootiv« «p«nlng. For «»ampi«,  far 

a hiUll,    »   rf  a  lo¿   mm dUtwUr commonly  60   Ix  are   stated,   f«r 

h«adli.ghts «f a 200 as diameter -  100 Ix and  1B th« case «f r«o tan- 

fi lar types «van «or« than 100 lx# 

In any oa««  It   la n«o««aary that th« lighting In front  «f th« 

ntalol« be ho meg« m tern« and  «o lntenelv«  In «rd«r t« «n«ur« a 

•wfflolent  lighting «v«n during th« maxima «p««d of th« v«hiol«. 

P*irth«r on It   1« n«c«««ary to r«ap«ot th« u«o«««Uy that  In th« 

oa«« of the transition from dUtano«  light  to  passing  light   th«r» 

w««ld net b« a great dlfferwno«  In th«   lighting.  «ap«cially   In th« 

Mglon of pnint« R 75 io that th« «af«ty of driving w«,,id net b« 

aff«ot«d.  If th« "H"   lamp will b« n««d, th«  Inaino»»  Intensity  f«r 

ft distance  of 25 a»t«r« -  in oa«« «f th«   135 am diameter h.adllght 

I " ls lno"»a8«d  to about 100 lx|  In th« oas« «f th«  162 am dlamtar 

t« 150 lx and  in th« oas« of th« 200 mm é «p t«  200 be. 

Tabi« no. 16 shows  luminous Intensity Otirv«« for th« Marshal 

i 170 headlight« with ordinary lamp« and  for th« Mar«hal i 130 

h.adllghta with  ledin«  lamp«. Th« otirv««  1, 3 ar« Talid for th« 

right «dg« of the roadway, ovrr«« 2, 4 for th«  «aa« «dg« at a 

If h«lght «f 0*75 m. 

*a««lng light« 

H«r« th« probi«« 1« nor« oomplloat«d a« a light 1« lnvolT«d 

*Bt«h er.n m th« oa«« of a oon«ld«rably  lnor«a««d «ut pot a» at 

M 
••i-fî 
i    -Í 
Ì ••'% 

1 -U 

:1 t:J 
j"1 
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Mt éattl« «il« UM* ta« pre««nt lights «quipped with ola««loal 

Uail   ft* piiilng llgliti if th« European typ« ir« ip«oifl«d bj 

lMHa»lagatl«n r«gt»l«.ti«ns which preioribe a oertaln iliuœlnatl« 

al Tarlici piio«i «f th« t««t willi it • alitino« of 25 o»t«rs 

fría th« t««t«d h«adllgh».i - n  It will b« dliciuirt Utsr en. 

fol «hiñot«ri«tic  point.« ir« ««pociaily B  50, H, R 75 «no R 50. 

VjM tn« panine,  ìlghti ir« in operation,  th« gr«at«et difficul- 

té li th« eb««nranc« ot   th« pr*8unr>«d valli«! of lighting for 

lai t««t peint« H and H 75» i.e. S^ ,  ER^. SI th«ir angle In- 

timi i«  1° only.  At oth«r tent place« or  th« paesini  light 

th« pr«iorib«d distribution of tn«  ¿umlnoui  int«n«ity may b« 

Mnl«v«d by enploylng a proper patt«rr. of th« cover glass, rh* 

•unlit; «f th« paealng light li «xpr«ji«d bjr th«  Inaino«« 

«••ffio lent E 
te    : 'R 75 

In th« oa«« ef th«  oidor »yambrloal light!, k S 3 - 5, 

ta th« oai« oí the  pr«i«nt /in averag«/    9 - I'd, Highir vilu«s 

Bay b« reaohea only  in tn« o«a« of hoadlights with a very 

•ffvotlve diameter whiah from the rperation point of view li 

disadvantageous.   If we «quip the olaâsloal headlight with "H" 

laapst then the total luminous flux will  Inorease twt at th« 

•la« tina the glaring «ffeot will ¿row •• th« oo«fflol«nt will 

r«aaln th« «am«,  /Table no, 4./ 

Thus In the oaae of BO me foreign aaaufaotunri, long-t«ra 

and ooitly rosearan wo#k wai oarrled out whioh «n «ri red th« pesai« 

billty ef designing headlights with ««parat« "H* palling lights 

vltaeut n«o«««arily «urr*«eing th« lighting at p«lnt H, whioh 

aost not »xoeeo. 0.7 lx. At praiint thii prob lea 1« ali« being 

••lT«4 with suoosss In Os«oh«Slovakia. 
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Table ne, 4 

European headlights and Iodine lamp headlights     . 

Teat point HV 75 R      *  

European headlights 

Diameter In ma   Luminous  Intensity In lx     E75 *  öi 

OlasBloal i 176               0.7                       9                        13 
headlight 
with i* 137               0.5                        5                       10 
ordinary ._ 
laap rectangular       0.7                      *•                       *« 

Headlights with lodliw lamps 

Olassloal ¿176 1.4 18 13 
headlight 
with rtH" i 137 1 10 AO 
lamp . „. ,_ 

reotangiilar       1.4 84 17 

Ipeolal i 137 with 
headlight oircular 
with "H" footis 0.7 18 »5 
lamp 

rootangular 
with shift. 

axis 0.6 aa 36 

Ceofcined lights 

As It was already mentioned above, the prob lea of prodding 

"H" lamps with two filamente has not yet been reliably toi red - 

though aooording to  Information of seme  of the foreign manufaotti- 

rers, doting baok to 1966, the lamps with two  filaments should 

hare boon commonly on sale at the beginning of 1968.  Therefore the 

effort of the designers working in the »antimo on the headlights 
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%iMI •* Um "»"   IM* w%m • «*••%*l* MfWHi f«r !!•%«»#• «NI 

•»Il MI pMMiy«   1WJH*.  9M*fc*r MI v« «**u mUM M»»f»l  tppt* 

Ml   f***»*    #***«••**    fr»«   «*t««t   %f>0    %*••«*    «f    »«¡Ma*    %**    *»M. t**« 

it  f*»*i*« «Iti   %•  •*%•*«*,   •••fMfcsltf   »l»»   r*«p»*«   I«   %M   *!•- 

!*•**  «ari   mmmr M *• U  ••  üilU'  «*y«, 

», •,#*  tail«  MM*, «tu*  u •!**•%•€ %m %m tmmm,-* •# • 

%u mmm* m t*** M  i» ».**• *«tM»t« '•• **»**•*# ti 

itÜM   M t#ti»ii  •**•*•««§  *•  mm   immmmm %f   —.— 

#%   •#   *fj«   «»«MN»f*.   «H*   «IM»   »«III 

ÊÊÊ/Êt   0 %êêMÈÉÈ(Ê MM^MI     %M    #ÉfeÉËfe    B>i||'lli^ 0    &% "teli    Al^l $    t^|^^d    » -H^ÈtAA 

MU   NM    mW««»—.1 

*#   «t*   ftl 

MV»M*   «#   • 

W        mm mm m * 

*   •#   «M*   11 
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«Hi» 
•/ TT-« aptloal davleaa 

êittntim iUaai 

1/ rh« «irrer say otniiit «f twa hertwntally against aaoh 

•thar ahiftad «aal-paraboloidal airrara «f vhloh «M hat tha 

faana  in th« tanro« and th« ethar baaidaa  lt.  Tha  firat mirror 

•raataa ih« ».¡ppia»ariiarjr part af tha âiatanoa  light, wharaaa th« 

•••«at   lUM ora* ta a tha p«iitrw  light and part af tha dUtanoa 

11«* t. 

rtlM)   patawt M.  1.376. 736  - Marahal 

ma «hjaal af thla patant  la a h«adll«ht «Uh an ladina  laap 

««»i»a~l ut«* a Mila« aflisdar «hapad  aaraan, having aerarmi 

•pestât« aé*0M   l« mm% * aa/.nar that th« li^it paialng thr«tigh 

«MMlvtlt ara«««  th«   paeila«  light.  If th« headlight ahoiild en«ur* 

i liait«   It«M aa »«11,  th« e«r*«m »ili h«  ahlftad b?  aeana af 

m êum%mm0)m%  al*«« tha  parafala «si«,   le thia  va./  tha paaaa«« 

•tll »a ef*a ta ail tha rafe ami liât«**« ll^ht »Ili h« anaura*. 

patea* «a,   l.er'.vM  - rhillp.« 

fhta eat««*  ••^••«t  atat«a that a >»ee4li*ht,  tha «irrer «f 

la «»apte««: af %•«  »a«e*t«*i per«h«l«tie ahlftad a«alMt 

**mt ta %m a*rta««**l Ctiwatla« «a*  he*Mvt t.ha fluent % 

**•   r««l af tu««« «et*»« /••• ta*la »a.le/, 

ttawa a**« iftMtat  lt«ht *••%  la  {««•ffi«tant far th« 

>Mfa#a  ta*  twwMtf  't*tr«É«Maa   M«  tha fee«« 

«•lf af t*a •€#•«** ««#*ee th« «aie af tha r.«*JU«ht 

"•••^f   fil«*««*  t i«É  f»rt*«# a* aatt   ta th« ••lt 

a« «watitM«  ««lia« «trffva »f  »«. «itptta«!  «nape,  a«w*4«i 

a mmm*  m  %m%  it« r«e| »tu  «*^H*»« «tth the f##t 

>i e««*.Hftt#*«e«.   fa tat« •*.«•  ta« e**«itt*fff 

U #%#•#* 1« ta« etnar fe-*w«» 

Ul «tth Ut aata, 

I 
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uh loh is exploited for the distance light. 

In conclusion It may be said that according to  information 

fren abroad as well as technical and patent   literature et Sim., 

great  interest Is devoted  to  the  solution of the headlights with 

the    H lampa, especially by motor vehicle  manufacturers. The 

headlights with combined H
H"  lights ire onrrently on sale.   It is 

•xpeoted that once the  problem of two-filament "H"  lamps will be 

••ttled, the headlights of praotioally all vehioles will be 

•quipped with this  lamp. 

Auxiliary headlights 

From the large group of auxiliary headlights at least the 

•eat frequently usod fog lights /wide angle lighting fittings/ 

•ej be mentioned« 

These have a  smaller or medium luminous  intensity and employ 

paimbololdal mirrors.  Including circular or reotangul'ir exit 

opening«. The protecting glasees are usually deeply grooved   In 

th« perpendicular direction so that a widely diffused light beam 

with a  limited height but wide  side  range will be achieved. This 

im quite desirable as  It enables better risibility in a dense 

*•« - at least of the read edges - possibly eren the middle part 
•f the  roadway. 

The fog lights should replaoe during driving in a fog the 

•Ha headlights as the luminous o o ne of the latter is not proper- 

If adapted for driving during a bad limpidity of air so that they 

#• net illuminate the roadway sufficiently and on the other hand 

they create an intensive diffu.ion reflection on the fog droplets 

mteh dasiie. the driver and hinders his needed orientation on 

the roadw»7. PraotUal  teets have shown that the  fog lights 

Malet considerably   in improving vielblllty during a fog only  In 

•I** e. ease,  when they are  properly mounted. Uurxn« a light feg, 

*• *t It«**, «.«id be a. low a. possible and .he i„Bi„ow. Oeoa 
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limited  In It« helgnt, should be directed «lightly obliquely 

downwaras. However if the fog la denser, the volume of light 

diffused in the direction of the driver's vision increases 

and une  luminance of the  Illuminated fog Increase in oou»pari- 

son with the  luminance of the  roadway,  in order to let  more 

light fall on the  roadway and  lean on the  fog it is neoesnary 

to mount tne  fog llgnts somewhat higher aid at the «ame time 

to tilt the axis of the luminous cone more from the horizontal. 

During a denae fog the »eight of the fog light ahouM enaure 

that tne driver«a direction of view on near itoma will not oe 

identical with tne  fog light lumlnoua oone'a axis. However tne 

fog lights must remain sufficiently high as well as sufficient- 

ly tilted down. 

From what was mentioned above follows that the fog lights 

•hould be mounted in an adjustable way. However in praotioe we 

neglect the proper position for light fog conditions and mount 

the rog lights maximally 45 cm above the  roadway, with a suffi- 

cient inclination. The fog lights oust however be located lower 

than the main headlights. 

Signal lighting fittings 

The technical requirements regarding signal lighting fitt- 

ings and the mode of tasting their parameters are prosoribed by 

the Czechoslovak State atandard no. CSN 30 4305 /for Czeohoalo- 

•ekla/. They are manufactured with a red light - as rear and 

•top llghta, with an orange  light - as front and rear direction 

Indicator lampa or withawhlte  light - ae side lights. Lighting 

lamps,  i.e.  lighting fittings for the lighting ef the number 

plates, running-boards, celling, seat, panel et si m.  lighting 

fitting*, have ae a rule white  lighta. The lumlnoua technical 

propertlea of the aignal lighting fittinga are stated on the 
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Bignal lighting fitting lu«ln»q« and t«ohnlo«l pr« prtl«« 

Typ« tf lighting 
fin 3 :t In« 

C«l«ur «f 
light 

VaIn«a f«r 1 
l«v«l ef 
ltmin«Ti« 
lnt«n«lty 

Valu«« f«r a l«r«li 
ef  Inni noni 
intono Ity 

•in, »x, day night 

M«r light 

lid« light 

s«.«p light 

Fr«nt diraotUn 
lndlcater laap 

Haar dirvotion 
indicator laap 

Whit« 

P«4 

3 od la «a 

4 «4 60 od 

40 «4 160 «4 f ain.ljC «4 nifi« 

90 «4 700 
•* «ïtîi^sH rit: S ¡I 

JBIB.1 «4 «VA« :&ä 
Orang« SO «4      too «4 »in.175  «d ein.   40 «i 

•AX.7D0 od »1.160 «4 

Th« pro pert lo« «f lighting laap« aro Mt «t*l«4 ©y  nip.UUm, 

Further «n, r%iue« ©f th« jjgftj fftillaW&M iltrfliBlAtl *«* 

•p«olfl«d    for th«  p«d «na «rang« oeieur«.  /§•• th« ah«*o B»rttUiM»4 

OMoho«loT«k 8t*t« Standard./ 4n inpertaet  preperty «f the  libila« 

fitting«  1« th«ir  In«lnano« whian hew«v«r ha« net  f«t h#«ft «%*t«4 

by any «tandard. Thn« w« «ft«n •«• §rm%ptté  r«ar light IB« fitting« 

whloh frvqnontly  - «opoalally dtirlng th« nkght - «Ut»irt IM  olght 

oaafert of th« following oar'« driver a« tt*«y daasi« hi« • »•»tie*« 

«T«n t« «uoh an «xt«nt that an laavdUt« «ight taâtapaaitte« 

/blinding sl*r«/ aay eaour whiah «my  lead  t« a traffi« e«*tâ«wt. 

Th« daoloiv«  factor for «v«king a «lgnt  HMMUDI to th« 

o«ntraat «f luatnano« of th« «beer/od  «bj««t and  Ui »»rr«*»«*! lag« 

/«•-oalled relative  inainanae/.  Freetteal  t««t« ha*« «•»••» ui*t 

with a relativ«  In «In*.-wo if i   i  lo a eenaitlv« «ight iUtorata») 

•ay ooour and with * relative  Ualnaa«« of 1  i  IOC eve« a §%mm9 
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With r*vp«et te tfev fMt tact ta* 

>«•«• fei« * lau f U mbm* m - J© «till«,  It la roi 

•4 that ta« «tit  fte#s of %à« li**Ue* flttl^p a* •*/ft  l< 

If l»i*«,  •• f«-F •« pavait i« plMM . vttfc«¡rt «ytt«*i »ff atta, 

»«Ml toi/  «r#«v«4t   vita  *   »h* i Je«  Rifili  *f   t%  la   vattar  %• 

A^tl»   tkaai   Vit»   •   MOAU?   4attla«   V*l*à   «catta ff«    It4^«    ^»11* 

•«Il    «A   %A*   «té««   «M    *t«ft   «««f«MNNI   t«Miltrtti|    «M    »•%•! 

af  ta»   lft«»tUc  ftttla*« «%•   rafla** la»  aarfi 

«à*  la** viavai  !*•#•  vf UM   ¡l**>*t»<  ft 1*1 

ita*  I« M« h • •—••» •« %*a* «a«  raf U«%«4   1' 

rttiastl/  éttftava«,  fvjvi  %**•«  a«*faaa*  *ÈmmM va  fta**a 

I. fa* màf9wm •èmmU aa vit* ~***4« ta IMU **rr,«a 

M   fvaalkla   a»4   ta*);   «ft**M   ***•   •    ta**«   #*,it*a   «f 

rrillê «Il 
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•t«fk   Mhft   «MÌI4MHI   fMtlU*   ««I« 

*•   Vit*   #*af««*   %a   »*a*Ut«a,   Ml    IM   «IMII« 

I« «««a* MM! a**  *  %a»Atmmt  »a #•%•#• *a MM  a*tiM*t 

tal   **M«1M   llf..M«.   «IMI   •   4lff»*a#*   llfM|tl   1*4   tJM» 

**#, •#»*«f% MM **f »ti »fcatf #f tlM f»*«*t»« %*«S« the 

»»41**1 fibrillati as I« tfta  iifi'im af  tèa  Nlìtag I« 

mmm •# lMftw«4  UtlltV at  %èm »%MrUl  la  tàU ttm 

•M tka  ffaaalti**: frvaaaiaga  I**« •  cfaata* #r   ;aaaat 

f «  tt li aaaaaaaty  %• a* art « »»at  «a#a M 

•»»•rial  *a«l4 »at *<•  fMt  -  tfeat  1%  a««M »a* 

»•!«• I« •*•!* fea -44 fu avaaai*«. 

"-.il 
'                         ' 

*••- 4:; 
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kaalaaUj êmm *j 

V «*• lliMbil  Mt».«*t(     i«.Utli«  af 

Mi »wiwt f ff«« •»• t/y« «f r«*M *• •»**»•*• c* UM 

• iiaa  1« ffNMi  fraai • ataai  «trip, cu tfca «irt*Ug 

rt  ^^•Mtâf **1  »triWU »d*ilâ« 1*  aar riaa:   awt, €• 

tifati« fw—m  tàa |«Miii  «Hilf«  I« *tr*i  awt M.1 m «tfear 

raflaataaa ara traata*. 

V fi» »to«« intuir »MMI /«.f. tto iiafwiav Ca.  traeafar 

i  rafia*tar  la ^r*•*#.«  yi «•varai «art apar*ttaM 

• lUii«  aaaftaaa, ffca aiylattatias af  tMa traMfar fi 

ttla» >ttf«t« f**at lata a#  rvfUeXera  ta ha 

tra« afa» 

M tft 



***4 Ml a #•*•.•**•**!  pa»«* a*4 #*a# 

«f   la**^*»*»!**},   toa**aa*aa;  a»*  HM*1 

I«   *a*«a*4  agata*«   **#il#J*«   fcf  a**»*  ai   a 

•  «la«!*   aIf«**   «B  •   (g***"il**i   »*••*  If   **«*•   *€   •   NM«f 

filiad aita •*«••, faa éatavaatiaa •« * t» t %jr  la ria«; 

•parati aa n*»a la tuâ« aatfcawt alaoat 14**11; 

aa*** «f «IMI pr*«*ift<t  la guauraataad If  ta* ile, 

altar rut«tei*« tae ataeata«,  taa lataraal earfaa* af  taa 

•«•«talea  rafiettare /e.g. far la* aala haad 1 ifMa/ ia gravai 

/palleted/ fe» tin» e eat lag /fialaalagi/ nnlil, 

Taar* ara ••••nil grla4L*tc •*tt«4*. «awarer taa leal if it 

la faejtilrad tfaai tae dlraetiea of griadiag aa fallava* aa fa* 

•a aaealai* La planee parallel »lth the panbolcld'a axis aa 

MM grUdiag am tarlai taJtee off aaterlal f roa tbe lop to the 

aéfje af  tae paraboloid,   l.o, parpad IcuUrlj to tto eaviaeaa 

aa4 taa roughoeaa groevea,  eauaad by Ite dravlag vMea « aa II 

•aa »aatioead pravioualj - bave a eirctaaferwotlal dlraetloa* 

faaa 11 ia poaaible to cr«at« a good quality aurfao* under lha 

•aatlag verölen layer« 

Criadlog la «arriad out is apaeial fixture a with tbe alé 

af eeraelve dlaca of a very fie« graia and bar io g a proper dia* 

aatar af curvatura,  peaalfely «lib th« aid af aia«tie diaca« 

loaa aaouf teturare aae abraaive band fora grinding, îh* detalla 

af epe ret lea aa «all aa tha employed e^lpamt ara bald by taa 

coaaaalea is a trie t •*«*•«/ da* la la* danger af 
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competition. 

After grinding the internal aurfao« df tha rafla et or it 

la covered by a reflection layer coneiating of an undercoat 

Mtal paint and possibly a protective coat. The application 

Of the undercoat paint ia carried out after perfect degreaaiag 

and phosphatide of the surface by dipping /spraying/ moat 

frequently in a tunnel line and drying /baking/ at a tempera- 

tura of 150° - 190° C /according to the type of tha varnish/» 

There are various dipping varnish*». It is required that alter 

the baking it should endure temperatures of about  120°C without 

«racking or scaling,  that bubbles should not occur on tha sur- 

face and that minor surface irregularities of the ground para- 

bola be renewed./In Czechoslovakia high quality surfaces are 

covered by the Herberts 3071* type varnish, produced by the 

SDR,/ The thickness of the coat reaches about 2Wt  in case of 

double dipping some 30 to 35/4. The undercoat varnish ia covered 

ay Beans of the vacuum steaming method by the reflection proper 

iil« which is either of pure aluminum or more frequently of 

aa alloy of aluminum and 5 % of titanium, aome ¡manufacturers 

«quip such metal coated surfaces by protective coatings appli«d 

*y tha vacuum coating prooes« /glyptal undercoat varniah/ of 

ft aaall thickness which ensures a long service life of  th« 

•lrror even in extremely humid regions with a frequent conden- 

sation. /The life is prolongad according to some measurements 

©arried out up <to five times, with about a 3 % decrease in tha 

»«activity./ 

Tha checking of thè ground face surface quality is based 

m th« presumption that the most effective method is evaluating 

tao light-shade boundary of the passing lights» image. The 

«beckimg in the workshop is carried oat viaually by observing 
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I—tß* a» images «f Area* parallel lia« eeta /artéa/ aas) If 

eoaaarlag thea with a «edel parabola« 

Shap« daviatlaaa «til  pr«i«*t th«m«eleaa «a leaal eajptajg 

aad greater rougi»««««« ••  lis« wayheran«a««a « 

Production of diffusing &laaae« 

Diffusing glass«« are  aanufsctwrea by   *'     »rvealag «e* 

selten glass batch /glass a«tal/ al a teaaeretui* m* **•«** 

1200°C. The glass batch Is a aiitur« of  piarti  »a*4,  fisa«* 

/potash or e oda/ and   11»«« tona «hieb raod«m  taa glee«  r*«lataa4 

against th« «ffacta of nUr, Besidea  ttat tern flaue a», tea 

centaine a amali aaount ef other aut^ tance« iM.t. ••«**?•  ta* 

good cours« of glass plaining acá that th« glass la e«l «voleas« 

Th« dosing of th« felasa  la  carried out aoet   frequently  aute**-» 

t leali j. Manual dosing is net ac capta tola aa  it de«« set esenta 

the saae batch volume, Du« to that th« pr« '««d glaaaee «e« 14 

haT« variowa thicknesses,  transalttanea ani différant eatieal 

•ffsets« 

Pressing is carried out on hydraulic preeseei  cooling La 

tunnel f urnacae. 

Cooled glass contains about 70 % of 3i<32 /al Heos diealée/, 

16 - 1? % of la20 /sodiua oxide/, 8.5 % ©f Ca© /eelelua eslâe/t 

further on soae ?20, /iron trloxlde/ and treces ef etber «aldea* 

the aoet intereating of «hich le i-jO. /boron trlexlde/ »hieb 

enauree the clarity of glass« 

The pressing of glass is carried out by aaaae of teo-part 

Mould« /core luad countarpi  •«/,  produced fro« various aateriala« 

A« the production of the aoulda Is quite laborious and  requisa« 

considerable precision,  Individual actallurgleal «erke develop 

•Ateríala which «alt beet their •xï*rl#B«#* •» w#il •* *••*•« 
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T • • t 1 a c     tfilii«ati      for 

HHligi 

iMh lUhtlot; fitti*« 4««lg»«4 for UM OB a set or van loi« 

e«ayl¿ la raap«#t «lili It« tachnlcal «na operation pro- 

»artiaa,  #«MÍMy «van «l»aigs, with th»  raapecttv« regulation« 

/G«*«h*<tla*aJr at«ta r.t«ndai4« - 5i.ll/.  In OMO no regulation 

/OSS/ at»***t hj ti»*» «tut« asista /for aoa*»   loan  tm^orta/it 

Itfjhti«*  fltttnr,«/,  th#R tha tacho leal and acceptauoc« condl- 

ti«B« wmmlly alaaoratad <s/ »Ir» Manufacturer* in agrwanant 

vit ft tha e-jftflMfi' compañía«,  ara valid. 

»•* tha taaie lighting fittine« - poasibljr »Tan inni noua 

a aw »a ta  - %ha iuropaan Economic Commission /ffitV introduced 

f»f all  of ita a*«.;>sr «tata« ao-callod rveomKtandatlon« which 

%m&vmmg'mM% ta ihm sont r%e«ni knowladg;«,   raquirimants ax»d con- 

•«•tie»« of tft*  International Lighting Engineering 0roaniza- 

tl«n /î.a.C./. /Dairtatiooa ara carriad out only in thou« 

•—— »tiara it la ta the profit of tha product' % qua lit/ and 

t# the a*f«t/ »f traffic./ fha product «uat compi/ »1th the«« 

t«4i«l*tl«aMt »hoUd it fra fr aal/ aalaabla la thoa« count rio« 

»m&eJl ara momâars «f tha I.I.C. 

I» C»a«h#ai»«raàia thar« ara s« dlfficultiaa in «ictloa- 

tftf, tlaa «»B.C.  recommendation« an th« Czechoslovak Stata Stan- 

m»*m* /&*/ ara p**t»liah«4 a« a rula aftar tha declaration of 

•JH B.B.C,   rae i ama a la t lona.  For all  of  tha na*b«r atat««  of 

th* §.*,:,# a«~e«lle4 aettonal teatine eatabllshaants ara 

t« *m*wj emt tea ta of tha lighting fitting«, 
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proscribed by the I.B.C. recommendation«. The Czechoslovak 

national testing establishment at th« KZÖ Company of Prague- 

Troja, is a member since 1%?. The producta, approved by thia 

testing «atabliahnont are marked by the symbol "E 8*. /Symbol 

"I 1" is  reserved for the German Federal Republic,  *E 2" for 

France,  "E y for the Netherlands,  etc./ 

The no-far iaaued reconaendations  of  the E.E.C, are valid 

for asymmetrical headlights /Re¿le-aent 1 and 2/,  reflex reflec- 

tors /Reglement 3/,   rear nurab*u* plate   lights /Reglement 4/# 

Sealod-baam headlights of the European type /Reglement 5/» 

direction indicator lamps /Reglement 6/,  aide and atop lights 

/Régiront ?/ and "K" lamp headlights /Reglement 8/. 

Testing techniques 

The te«ting techniques employed for the motor vehicle 

lighting fittings applied to a wide range of lighting fitting«, 

mentioned in Chapt  r 1, are quite diverse. However each light- 

ing fitting is basically subject to testa in a testing establish- 

ment and besides that some of the more  important lighting 

fittings are subject to teats with respect to their parameter« 

after mounting and adjuating on the vehicle. The detailed 

course of the tests is stated in the respective standard«. 

Basic regulations 

The basic regulations for all electrical equipment and 

Installations serving aa accessories and equipment Of motor 

vehicles are stated for Czechoslovakia in the Czechoslovak 

State Standard no. ÖSN 30 4002 - Motor vehicle electrical 

equipment. Thia standard prescribe« conditions for the con- 

struction of individual elements of the electrical equipment, 

its protection and resistance against interfering influences 
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/iaoludlag the protectioa agaiaat M «fivwrabU  MrirewtM, 

oorroaicc, changea la temperature, greet temp» rat t*rea, twmiâity, 

duat,  •ibr%tiooe and «hock«/.  rurthar « it etatea the ty?e« ef 

teats which it dlrldee up late typa,  eaeek, plea« «ad aeeaataaaa 

tasta. 

$r type ttsta a complex of ail prescribed partial teats la 

understood which taka placa la the eaaa ef a new product ©r a 

changa  in the design, ma ta rial or product loa ta cía o logy - if 

thes« do hará as influença on tha changa of tha products» pro- 

perties. They taka placa aa wail whan tha product loo la shift«* 

to another plant or whan production la reauaed af tar a temporal* 

atop in production. For type teats,  two producta ara selected 

at random,  approved by tha technical inspection of tha aasufa«* 

turar. Should not ,Ju3t one of tha products comply with tha 

taat specifications,  e.g. even merely in one of th* partial 

tea ta,   the whole teat «uat be repeated la the entire extent 

with two next producta. 

The check tea ta are carried out by a special technical 

product inspection department of  the manufacturing plant es 

random picked producta according to such time schadulea and 

with such a number of samplea,  ao that the dealrad quality ef 

tha products would be ensured.  It la curried out at least 

twice  a year in the extent of the type test.  If only one of 

tha samples does not comply with the specifications during 

tha teat, then the teat ia  repeated in a full extent »ith a 

doubla number of aaaplaa. The check teats ara al8o corriad 

out by the authorized teating eatabliahment la charge of a 

permanent inspection of the quality of reapective producta la 

tha extent naoessary for keeping their quality under ob^rra- 

tioa« 
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Ìli« til*«UatlaB ta ¡»futra«, tt*aai<at leali* ©f a i«ra 

•••«•af,  ««• ta tè* ilffaata» af  Hgfct ©rictuatté «y 

!!•  Mflaatl«»  a*  ih«   raa4wajr,  •*   luatj  ptrtlel««   i£  ti» tir 

M »»il  l»  *,h*  ha#41t«M  p»«p«r,   «  eartaie   lil^mlnatic« 

«•««m liara,  là*  tataaait/ ©f  ahlcà auat  »e* ••«••€  (.-.7 %M 

•me 0,| u    «t II»  taat ¿»©tat 1 *>.   IA  tata »aj,  iaeslta« 

•f pmrmmm  /vhl - ita/   ~n«Uft ff MI  th*   •fpMtte  dir« e ti« 

»• MM«r«4# 

fwlilüítí ••*»  ilffUuit  t«  %ha  illtartnati«a   *(*eifW« 

!f» TU«  I*  *ltté*l fc#  tte  uti  af  t»a   r•**»«;  *•*• 

i%i«Mi  la tto  laft m %aa ìiìnaiMiia alMAili  t* 

M U  »«»I  I?,  tterni  IA  «M  rigM  «••   I&cM  la 

!•  «ava«« trat«  1«  thm «i««  #f  th*  r« -1W»J   «•   • 

a#   V  - cmmmìblj 75 a» tara.   .»y   «, >a*<)  «f   atmpla  «a|. 

«v**tt«M lt«;l«  i«t.r»t*-i tt*t t»»a« <t tat ««<$•• «arrai 

•*%*  tha arm*»»«   tUtUNi af  «.«tr^ary  ««fetci««  trabilla« 

vim a  «^aa4  af «.    -  «>  *m /  %#«*  -  *a<»art>.alaaa  wr»-!-r  lisa 

«aaMitlw af  fmll  e a»a#at rat i a»  af  tua  *rl*ar /*a*«tiea ttavi 

•*••* f.» a«*./,   la  r.illi, it  ta aaraaaary ta ««•«!«• r a 

••rtala fallica ay  iaa«ar ««««tnUai  af  tua  érìw,,   i.t# 

•  S«af«r N«dl«  tia»,   a*  that ta«  «baw  »»atta»«*  *m«è» 

•Ut *mwm$«mê la  ^N«UM alt* -a««l4«r«kij  lanar ai 

tata tt  la avtéavt tiat atea «a alato t« ^«a> 

*«• «t U<»ar a»«#éa %».«,  tu—• a*.tia»a4,   lt  la fIf,t 

•Il aacaaaary ta  t*«raaaa tita  lat«**!^  #f  lentia« af •§* 

«•  »«%—*   t«Uta li a»4 ^ i#  mi«  „..   w  iaa|**U,   *««• 

•»a •a/«»   allaat %¡   mmim^ a  «iealaajaatary   ltr>t   *r  aa 

affactlva  Haa4il.et.ta. 
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ase» scure»« was introducaci, giva a narro» luainoua ces« 

la tana iva ly light lug up tha out aid« edg« of tba roadman la 

• dia tasca of ?0 - ICO a and thua ax tarad tha effact cf tha 

passing lights with classical  lampe. In tha direction to«arda 

tè«  inside  of the  roadwuy,   the light  la  eereecod in   euch a 

•asear se that it would not da.zU.e en a straight treck tha 

users of the r> •-»•*— •«-if of the roadway.  Varloua typas of 

»aadllghts »era developed with special  lampa /a.g.  Novalui - 

Dark 1 1E, AustriêJD patent/ which do not prove  to be  competent 

tua to the possibility of dazzling the driver coning froa a 

tar» fro» the opposite direction. /According to Czechoslovak 

ra«ulatlone they «re not allowed in thia country./ 

The second atthod of raiaing the  luminous  intensity  in 

*•* vicinity of peint 75 H by using new tapes of headlight» 

•Ita •!• lampa is  .¡ulte actual nowaday».  It was dlscuassd In 

preceding chapters» 

Tue Photocetf^c propaitlc» of the auxiliary headlight» 

tented on a wall /.,ee Picure no.20./ The t^asuxicg ia 

•arriad out la a similar way aa in the case of the main head- 

1ichta with distance lights./Dataila ara stated in  respectiva 

radiations./ 

Tit fihçtQBnrfrç properties of Unfitly r<t.Mrf_« er# 

•»•»urad in a aiailar way aa in the caea of h«adllgljta. 

/According t© th* Ctechoslorak State Standard no. ÖLW 30 %50J - 

fa* illuainatlon mú algnal  lining fittings for read actor 

••alelee./ In thia casa the  teat wall haa ouch smaller dieen- 

aloaa and it la used at such a diata.ee »rara  it la  possiti» 

ta apply with a auffieiant precision tha basic photo««trie la», 

«s»r»«alnC tè» relation batwaan tha lighting iutenalty aad the 

alatafee ©f the sauras. /s*a Chantar 2./ 



Inflitti 
Pag* 65 

According to practical  experience!»  It is »brut  te» ti»«» 

the size of the  largest dimension of  the tested lithtir.g 

fitting. As the  Bhert*ot distane« ueually a die tane«*  rf 2 » 

la chosen,   for irtcio« measuring 1C cinture. 

Measuring, of the  1 ight  e Ir ora* city 

Meaauring of the light chrotiaolty 1« carried out on tl*a 

basis of the  international colorlraotrio  syete« which presumes 

that the eye perceives  light  by oeant» of  three  oivijna the  eon- 

aitivitjr and colour of which differ:, and depende on  the  length 

of thw coiuur *uve.  In depor,<i»*nce  ou  the tight  eencetlon,   th» 

chromatic cc-ordlrmtee of ll^ht £, £ and i are determined»  I» 

practice ueunily ti»« co-ordinates ¿ and y_ are stated, as the 

third one  ia a supplerwnt to 1« 

Chronatic  lights or« uaed exclusively in the case of 

signal fitt ng«. An exception are the yellow lichte which ars 

popular especially  in France for the raaln headlights as well 

ss for the  fog lights. The advantageo which tire aserit^d to 

their light,  i.e.  lbeeer dazzling effects and hotter discern- 

ing ability, are  questionable and were  rejected for a long 

tiaa outside of France, 

At present the problem of exploiting yellow lights has 

again been raised and new measuring are  carried out  in ordsr 

to detersine the properties  of this   licht with a final validity, 

So far the reaults show that eapecially  in the  CBLö  of the  fog 

lights,  there are no theoretical grounds for ite use as th« 

luainoua diffusion which ohould be smaller in the ci.ee of 

yellow light than with white  light - as some of the  ¡rflctirians 

believe - is tb« ease for all lights as water droplets, forming 

to» fog have a diaaeter of «1eron unit  values which is nera 



RS»« 
tvw 

W   j 

•i y:n:~, 1 

1 

a •••••irte-   |è«tttitf»rti  ««11,  torta«  *a* 

tossity •#  tto toétflto«* •»*•••«•  $mm§m»m%m   sf 

ta «h» ltd* •»«•»* *f  «IM rl»l»i« a»**%<r*a) MMt fi 

«fero«* tie e©~«r4!•«%••  are MlititM /a««s#*la« %• 1 

Mtto«,  a*Btli««4 lltr«   t« Ctostor  I/, 

»V      SJWÄifI IftiÄtSfÄ t  •»»•« tto #h*«sj»«t»#  at ti« 

WalC   ll«»t   CC^OBMlt«   cf   tto  *««t«4   IM 

•tale» lights. Tto •«»• arts« «*# to »orfana»« «ittof 

If to HMi  of tto «rlcftroatttt* ealarlawtar •* «»*J*«%l««)|f 

to •»«*« of ».f.  fulf rieht'a rk«t«MUr, 

•» SilSiülTtSl. i£lt£«#«,lfl •**!•!*• ***•• *toto~«l»#« 
tfls olsivota *lth a ••eaittnltj aaaor41&« *# Tab lo so. %# 

Itos •»plo/ic^ this aothod a laborat« etiruUti« oforatloM 

Mgr to onltted MI th« «vaiasti©» la earrlod satt directly If 

tto olt*«rits, VomwT,   1% ts neeasoary that tto »••«ttirHgf 

©f the e Itocela tCéltm quit« exactly MI th*  fuu tico« »^ , f^ § 

• J^ •specially far a«  tto cour«« of 7 4, 1« coceare» 1. Tto 

rssliiatio» la alwajr* difficult and thus  Uatruvoato «It* * 

precision sensitivity of tto «lsmata, »odifiod fey preps* 

colour filters,  ars (¿ulto rare. Cosaos  l£strt*aonts of this 

typ« aloays bar« alaaoots of some*tat diffsreat pro¡.«rtl«a 

than tboe« prescribed. Thus It Is oec«ssary to correct tto 

results offered by th«  lantruoants, so that ttoy would to St 

least approxlaatsly «<*ual to th« C.I,I, co-ordioat««, »toy 

sre rsthtr convenient for fast but ISM accurato s» as urto«« 

of tto light cfaroaaclty« 



ÊÊËtÊËLÊ 6* 
•* • 

TW   %«•%!*«  •#   «M«   gl*»»   t#   *••»   fIff|**|*   MMt   ••  fg* 

S» r»lUM»  %*««|^| g»%*w«  U   g*<»*.   fg CM^wlmllt • **l 

!•*•§«*   «•••%!*«  »iM  g**  g***  t<<-rmm*4  m*w4.%m   %• 

«ft* ÜMfftt  ttgp*»»«  «ft«  (i«r*  «f   Mg  »Lg**  gg   ftg*   l»«41i 

•tt* *  #*%*i1»w  •«**»••   •#  g  gf»**; 1»*4   IMMM***»   g 

•f ÌM««fU«i  «Mi  #*rrt*«  «MU  «gi«..g   ¿   %*«4   Itati   tt «MIM  «g 

»***1»1« t« M- #rt*t» g*« (Un gf  %mu m%hmé, et «NI «MM 

Ma*   t**   g%MrVg«t«  g#   M««l   •**%•*  •!•«,•«   «ff    Ihn   !.«•*• 

«g* T.rlfi.4  that  %*• 4Ur*   »*•*  |g  i^rfUHW.   M  gg*  g***- 

«fclgfe      r*tljf   9|%H   ig«    t**t   «a   %à*   UtttH   ««Il   Mg%|gM 

<«*flj M »gil git* tè* |lm  g*«g.  Ig tKl«  ^•v».t,tl» 

il**** pn^*«*l ••«  f.'fiMtUt^i «*4 ig«g §**••* «* *• mm 

U«*tl«« E»«l&««rt»< Cwmig*ig* »f %*• I, *#0# g« •**»•*lg. 

t* f** »• 4.C1.1« «g« p***g« m ni! ^•g«wl.  Pw M tt |g 

• ymui« •*>«tw« m 



mm**» 

-*- 

m i ******** 

«»•#•* 

*ê*# • 

M* «»«tl 



I« «M /fcf tlw b« lift ft ftnrfft«« 

t%« rtrUtM*« gift*««« ***•* » ««fi tf A *«rf   fl«i ^./lîi l«r 

• t«**«—*!** pfiM, «•* ih« k*ii#« —rfa— IMf *r» «<tnlpf«4 

m ft  —fi«* it«*  t*»«r »r  9mmmt»~—*%»4 »l»«tr»t» /••»• r»»<l by • 

til— •»  *»i»wt«V« OH th»  KM*r —rf—« iwi«   l» ih«  pri»»*il« 

«Hl*ft 4*fl««%«   11*1* l   fftllti* «it ih«  r«fl«<>llr« t»,U*«. 

iiw  #N»íi«*li»# %f  UNI *••%%•* »«rf*— «f ih«   r#fl«a»tnf 

t« —#—••,• I» —•* • Mtatr l»*l  ti It ilr«*i«4 In ih« 

4|p«*ft !#••» 

f%* «MMk»«#tM  •# «J— U,Mlm «Ml lft*fcftt«ftl far*   <i«r* «f 

— ti««* la« •!*••  Ml ft  rft»»Jft» «Mi  It— ftf  i«»Ur* titt«!l  •%  Ih* 

I«  in  »*,*•*#   *«—t •—*•*•  ft  —«««*«rfci«tl«« h*ft h«»» 

%f  %»«  i.ft.J»  •«  »«il  ft« ft  «—«h#ftlft—*  »i»i«   lifti-lftHi 

tu*  •»»••»rimi.  % ««hat <•>!«• «f  ih«»«  »rftr«rtl«« 

«t   «wMtft*** ft**   »«ill   «ft*  4J—«It«*  NifttM  ••  up   i«  khfti 

ft*»«   II  ••<»f»rft.   «tin  i ft«  *•—*!•«• »f ih«   **•*.   4  r«*r| 

«I?****«-*•#•   I«  I»-*   I*«• «f  i««itmi  «#*t| «*•<*!   »nl'jft 

»«•Mí §•#««* if   tir^r*«»   «#*»-*.*i«rt«tUft  ih** i*« i«ftiir^ 

fft# •**«*'%At«tmt  tM  ft»*«*—trt« *HA  ««Itrtitrl    «—• 

• #  «P«t**rf   I ****§**   fit ti«**,  mi«   tr.tr«.*.,»«« gr*ftt 

ili«« m   U   «4M   •* I?   liwi   ft«   fft#  It  h*ft  —i N«i 

Ml  i«  ftpMtfi  ftftla*4   —«Hit«**  #•* IM   «Mftirlt« ***! 

•f   "•**,!—1/   —ftii.i«^m  «•%»<*<•. 

— t * f ti*» i H— »t   ft*********  %*•   '«n*<»ttft«t |Un Mf •« 

It»   #*•%*•!    tM«   la«    ***#*>«««rtft4,Wl   §#«•«#—i    flV-ftt    II   K*f 

«ftiftt   W** ••»•«>   lM*»«tUM ft—   •«**># r«4 ft*— 

ft#   %M    ** U » »*4*#ft I   ##***   ft»    ft**«    l»ft«   «ut 

»ft   %*«   «ft 1 *rt< 
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aeeeorlng teehniqoe« bat »IN baei« epeelfloatiene if reo* Ire« 

•ante regarding the preoieien ef •»Muring. I» *»• «eieri«»»*» 

•f refleettng gliiMi it le ilmt Impôt »Ibi« i« UH Ih* irti* 

•nry olaaeloal teohniquee with reepeot tt ih*ir alitor preoieien 

ah loh la Halted by ih« preeeiit be«nderlee «f t«ohnloal  poaalbl- 

Utiea. 

Thtta  lt  la iapoaelble i« aiata thai iha  pree«nt «quina»»* 

«xplelt«d for ih« «eaenrlng »f th« pareeatera ef th« refleotlng 

glaaeea ar« fully aatiafaotery. Morally ih« pre pert loe »f ina 

«bateniltlpUere ara exploited whloh ara oapabl« - aooarding te 

ina velwse of ih« fi la» ni current - »f neaauring «tran ««17 vMk 

light intenelttee. However a aajor dieadvantage la that  ih«y 

ravira a high constano/ »f ih« a apio y «a tmrrent'e voltage ani 

•alni/ th« olrouaaiano« thai th«lr a peo trai «anelimi? auet be 

adapted te ih« aone eenaitlveneee af ih« hit «an «y«. Thta oerr»e» 

tian ia aa a mie rather difficult aa th« ««naltivtty ef oemaen 

•»•teBiltlpiiere affilate aeet ef ali th« blu« rad Ut lati regi»»»« 

Tbe enle aien current  la aeaeured after aapllfloaiien by ne ana tf 

ft gal vane a«i« r. 

The aeaeiirlns ef the  light ehreanelty  le u evali/ dene bf 

—•ne ef the o» «par lean viejal  «e i had. 

AdJuat-nt ef the lUhtln* fUtlma en the vehlelea 

The leoatien ef the baele lighting ftttinga en «otar ffüttlM 

1« «ava 11 y epeeifled in regttlatlene. /e.g. Ciao h« «lavai State ttaa- 

•**• w. -•* 5© 430a/. Thle «»ana that ihelr peeitlea aa «eil a« 

•»•ir erlantatien and anglaa af geaaatrio vlaiblllty are  epeelfied, 

ffceae baa io paraaetere are «netirad ee a role by the proper and 

•»#*f*i »em« af the  lifting fltilnge ea proper elaeet ef the 

vemUU la o.,oh « Mv ihAl after their beata aavatiag it ia «at 

te ehe«i IMI, 
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An exooptlon are the Min h«adlight« as thair wrong adjuit« 

•tai dangerously thr«at«n« ih« «af«ty «f trafflo And quit« fi** 

«jnently 1«  the cat?i« of Mrlout aooldtnta. 

Tht admitting tf ih« h«ad light« tf ih« Bur op« an typ», 1.«. 

Introducing their optical ax««  Into a hortionial poeltlon paralXal 

with ih« longltndlnal axla or th« v«hlel«  U oarrl«d out «lth«r 

by alnlng a'- th« t««t wall «r by a «psclel ad Ju «ting equipment, 

th« «o-ealled regloaoop««. 

In ih«  first caso th« passing light boundary la aarfcod al a 

dittano« of 10 o on a vartloal wall, «¿andine  p«iT«nd Ion lari y ta 

th« longitudinal axle of th« Tshlcle, In «uoh a sannar «e  that 

th« boundary refraotlon would b«  lowtr b;   •«  many o«ntlff«t«r« 

than th« height of th« headlight«'  centro a«  la th« disiano« «f 

th« wall In ratera /thu« an Inclination «f ih« headlight by 1 Jt/S 

Than ih« OP Incidane« of th« pa «sing light  It oarrUd cut with tM 

Indicated boundary. Thl« awthed require« consldorabl« «pao« and 

«annoi b« «aspioyed at an open «pao« during th« day, 

Thu« a nutzer of various «quipœents haa b««n developed, 

•nabling th« adjusting ef headlight« en ih« vehlole. All «f th»« 

oxplolt principally ih« optical «y«tem,either  len« or mirror«, 

by which ih« liminoti« pattern created by th« headlight en th« toat 

wall 1« depleted In a half «cal«  In a dUtano« «f about 1 ntir, 

•oae adjusting instrument« enable  oheototp net  only ef ih« oorroot 

•hap« and distribution ef ih«  L ml nous pattern «f ih« i««t«d h««4- 

llght but alio finding ©tit th«  Inainoli«  tnt«naity at  Important 

paini« ef ih« disiano« and passing  light«. 

Th« adjusting ef ih« Sea led-bea» type headlight«  i« ce neldo» 

ra»l* «i«pier than in th« oaa« ef the type "if headlighte and  It 

It ooxrUd «ut Mohanloaily at bath headlight« «laultarsetuly. 

Xa principi« thro« c«ntaot «vrfao«« arc «xpl«li«d. These «urfaeoo 

er« earrled otit oa th« faoe of «aoh headlight  Interi by whluh UM 
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Pimm» firtlMi !• IM 

fe* «f  th« mmnm» afl>«*l«g. aa}ftaaa«* aft M* It at 

ifpa«, «««fei« ft«* *h« •*j-»4t«ii •• •»*•» • * • • «*••%•• mm 

••paart **«•••        *hl«h ?••»  im» «aatatt «ti» %a» ««a«a«% mvtwm* 

•f Ite*  pr«t«#iln*i §!*••.   T*l«  •iJntiBWrt   p»r*«tP«  t« in« ••»» #f 

UM h«aáltihi«  »ktjh  «r«   lai ra<»n<»a«   lai« *  a*i*all|  par*IUI   pa«l» 

tUiiBd  ih«» Us«f  *r#  l«*«U«4   in  parali«! «ti«  i*«  l««al««*i|aal 

»xlt »t  Ih«   *«hl«l«,   Th«   aa«ha*ilaa ra*» Ira« 

•f *«lh  ih«  h«»4ll«*i« te«   i»««». 

fail« i*!>«re%tn »»rjf iMJ. t»rri«i JBtL 

TM »r«r*#«  Hahtla* ««giw»«rt«« t««tia§  (*•> *«M «• 

•«>ttpa«4  - b««H«i th«  f«r« a«ail««*€ l««i »*U »ai  t»»ti 

MM •aaawrlwi «f ih«  light  tnra«a«llf  - »li» ««wt»**»! «a*alUl| Mat 

•Mila« «f ih«   lMalfifri«  l»i«a«lif «f Ih* ••*!-«••,  »h«   I •••!••*• ftoa, 

lt*ht In«,  Inai*««*«,  f»««l»»lf  r*n«*ilrlif *Ml  aa«l«  aar*«*«««« •# 

•tafia «ptUal «|ti«M.   rh«r«fara  ih«   f«U«»lm  aara«i*l*M  »ill t# 

fta»«l«4  t« • %rl«f frin*!  «f ih« ««itilaaaat  »ai  aatàai* «tfUftl 

ir In« «f Ih«  aaatUwMI   »alt*««, 

Li^  »f  ih«  Invlnan«  l«4«a«lif 

Tii« l tai»*»« ioi«B«lir »f ih« ••»••••« aot it#tllaa r Itila»« 

U aaaaaraá •» • ptiai«a»trl* aaaaa. fmi« ItMl «wwltta «f a pair 

•f /ara«la«If  l«tai«4/  r»Ui, •• *UI tirrUfi« «tili light i^fw 

UM; ara ii«M ct-«jUL   Ta«  a*«al%t*ê« «f ih«  aalft *aa «a rwai 
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Ftotaatlo» *7 BOOM of potato UcMtf ttt looot oootly 

HtKlIlw. /Boat« prlaolpla for tao tropical raciona i 

•l«*f* to asoooa liefet »hud««./ Thm* 1« • «ida roago of 

folata mú tima  1% la lapoMibl» to llacuaa toa« la tala 

trootaoat by aaaoa  of M tala 

•oaléaa aorfaea traataaat by ta* pola* aoattag 

pa»%oat tao la oaàlavaé aa «all if «atol«, 

aAaotaoljrtlaal ca&oaltioa, foaolaly if BOOM of 0 aalvoalo 

fia galvaala éapaolto avait io ooafio« oat fait» o«*»» 

ÜüfI taof «Mat va tantôt M oaly if faUa«la« all a* tè* 

%0*aaUal apoatf taottaao /%*«a*ala«laal pvtaalylao «BJA rogo* 

lattava,  apaalfta« taitavoooao/,  «a* a**faaao taaoljr atta 

Ha) itfftaolt  «lloatt« ««¿ltioao« «atol, flatta* mrnj aat la) 

la oaao - la tavaw m talla alta  «aUj a«»« 

/oovawa, avoli p^to/* Boto! fi atta« watt *• 

«a a ftaaaljr pfaauraal.  vo»Coati* 

i •#««!««« ijr «laajMNl. 

ft to  Ut«Mttii %« «MI Mr« at«* all vva 

BBVJ     BvvvT^vvjp.jp     y vïaP w BVVFBJ|     vvW    ^o^f ^avjpjv¿ * •     ¡jF v*aaaj B^P^avjaaj 

aa^^riaia*/ 

tiaa«*i*  taoto aa* a» 

M vail MI  a aatta 

I d 
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• rul» ••eh produatloa coayany alaaesatad it« o» t« it lug 

aataoda /prorldad taaaa aathoda »ara aot apaolflad la • 

»ladlaf »tabdard/. For «saApl«, ta« Ci«eboalOYak Btata Stan- 

dard so. ÄSH 03 8151 •p#ciflM for th« haadllghta and light- 

ing fitting» • %êt% lu • eood«o»l»g efcfcatwr at • t«ap#r«tura 

of • 55°C la • it««* bath with • ICO * »latir* humidity /l» 

•©••ne» of sulphur dlasida/« 

Ifi ocdcloiiw it la aaaaaaary t« raalad that «ba troplaa- 

lltatlw la a *arjr iaportaat ataaaa« 4X1 parte, eeapoaaata asá 

aaaaaaerlaa auat t» d»»lgx»«d aad taeoaolefiaallj alaboratad 

•tta r»a|*et ta ta« «reaiealisatiea ragulatieaa aad fen—ma 

datle*«. îba d«fr«« ay t« «fei«* trofie«lisailea proti»« avrà 

aa lv*4 as • * «falci» la an« «f ta« laportaat eri ta ria •ceordlaf 

ta «ai«a. u,# mtsMf i«4<g*a ta« *»bi«l«. 

ff • pr*éa«t,  ita p*rtt  eaafeeaat, aaa-grotiy or «««a ttoa 

«aal« «ar ta *f • go»i qpalltj »Ut. raajMpet t« taa acBatraa* 

tlaa aa4 t«*feco¡fcnj,  t%«  ftat«ti«a«l aaraaatara aavj atlll 

at«rt i«tarla*atlaf la • a hart «Laa If tb* tra» tealttatla» 

la a at  t«rrl*4 wt nmfîtelaatljr,  C*ljr  %b«a«  sra4«»ata  «Li«à 

ara «ail tr«al*«ltta€ a*4 bava HianU; a ga«4 «.nality aaa- 

»*r*+%lm «ad f»aaal«<yt  fvav« ttajMKtt la aavrattaa. It la 

t*«a ta** w«fl*«iu«ti«ai aaftaa a a*a*a«t «astitat aad 

Ita raraaaaa »«at fevt ai «a* aaa» «la» it jaralaaaja Ma 

»4UM at ta* »#***«t  -  la aaa» *•*•«, ».«.  la  ligarla a. 
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?XX        Boonoaloal     and     production 

considerations 

franerai cop Bide rat loca 

Ihsn layout-planning as industrial plaat it la necessary 

to respect not only economical requirements but general 

national «conocgr requirenanta /purchasing raw materials, 

•alas of products - on tha donas tic narket aa wall aa for 

•sporting, foreign competition, et eia,/, political, nilltary 

«tt4 other aa well, especially in countries with a coiapletely 

or partially controlled national eoonosy« These standpoints 

ara variable fron the point of view of tine and they require 

• thorough analysis of the present situâtloo and its further 

iovolepaeot and thus cannot be the object of our present con- 

siderations. 

la this short treatiae it is possible  only briefly to 

the basir, requirements which aust be  respected when 

the const ruoti co of the plant proper.  Fron the eco- 

»caloal apect we alao wish to consider the influence of those 

factore that influence the erection of an industrial plant* 

Fvovequlsltee fer ta* construction of a production plant 

The location, eenatruetlon and equipment of a plant nan 

• greet influence en the ecooony and product iTlty of operati«« 

ferperLescee anew that for a certain type and TO lune of produc- 

tion only a few plaoaa ta a specific reglen are an a rule 

•oltaale. Ta* »aa* appliea in the case at ae lee ting a con- 

•tvnetien site thlth dependa en the type of building» ve »Uh 

to ere««, aa tao amt«el relatlens of tao indi ri dual espartana ta, 

., et ala« 
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When lejout-plenning a plant it la neoeeaery te consider 

til the present aa wall aa futur» conditio* of eucoeaaful 

production, 1.». to plan purposefully aa wall a« perapeotlve- 

ly so that the original situation would not ba soon overcome 

and eircumstances which at the ti»« of the foundation work 

vara not BO important would not becone of atraoet importance 

and the original conception would thua have to be modified 

aooording to than. In auch a way production might become mora 

oostly and the rentabillty night drop./Further coat» of con- 

struction, changea in the plant transportation ayates, handi- 

capping of the production lines, et slat«/ 

Generally it may be e aid about the bran oh of lighting 

engineering équipant production that It la a branch which 

does not require groat capital Investmente. The period whan 

the original Investment starts returning back la considerably 

abort{ according to present experiences It la In average 

about 3.5 years« Proa this follows that the production 

labouriousneos la considerably hlght thua this branoh requiree 

a relatively high nuaber of workers. 

Layout planning techniques 

When elaborating the project for eetabllaalng a plant, 

the aequenoe la usually aa follow« i 

a/     For the specified produot the moat advantageous work 

proceas la chosen, necessary co-operation la determinad 

/with whom and to what extent/, the poaalblllty of buying 

finlahed componente aa well aa aeml-produeta, energy', water«, 

at aim« la «stabllahed. 

6/     The machinée and equipment aa well aa «be extent of 

ether technical Inatallationa /la-plant tranaport, ate«/ 
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•v« determined. 

0/     TI» locati« of the plant, buildlnga, their autuai 

siting «ill be determined and operation lBatallatlono /ait 

conditioning/ will be propoaed. 

4/     The plani» Organization a« «all aa th* produotlon 

•eat «ill b« proposed. 

Before ordering the elaboration of tha projeot it la 

necessary to know* 

the assortment of goods to be produced, 

the aarketlng posslbllltlca of the producta and 

f roa this f ollowing produotlon voluaea «hloh tha plant ansala 

produce per year« 

Selection of the moat advantageous work proceaa 

The work procesa auat be chosen according to tha dealga 

of the lighting fitting and ita technological proceaa« The 

•Oders production proceaa naturally presumes lot production« 

The larger the produced lota, the larger nay the profita of 

tha plant be, the producta cheaper and thua capable of e pay a  

titles on the amrket. 

Selection of the dealgn and technological proceaa 

In auch a case «hen the aotor vehicle lighting engineering 

equipaent is introduced aa an entirely nev branch, it la 

aeoeaaary to decide, ho« to start «1th th« preparation of 

the production - 

a/     whether vlth on«*a ova construction and technology, 

V     or «ith a construction and. technology gained on tha beai« 

of licences« 

The al te roe tire a/ repreaenta a eonaldarable delay ia 

produotlon sa espeolally soma of tha typea of lighting fitti*«* 



îwm.iï/n 

r*tulr*a ta* f*allty# t.«. v«li 

asparlas«** 4««lg»«r«, T*3«*«laclaal 

alaer l#4>©r*a*c«. 

/»• »r»«*ai 

»•«!*» I*C product« m a ta* lavai «Ita 
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Uftft «f ta« biiildlac» «»t «a vali «aaaiáara« aa taay aava aa 

iaflaaaaa «a ta« oroduotloa «ad ita toon cay, 

aaaftvdiat to ta« locativa «ad ait« of ta« 4aaigaa« vaiXé- 

if aita r*«p««t t« ta« proda«tloa pro««««, ta«  layout« af 

taft éaaajrtaefita, «tor««, la-ep«ratlaa atora«, aat«r, eoaaraaaa« 
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Production «rganlsatlon «ad control toetalomao 

It i« preeumed that th« production ••ótico« are arrang«d 

predominantly with r«ap«et to th« technology «M that th« 

responsibility for production control 1« divided among th« 

individual product loo depart neis ta or workahopa /foremen, 

•ttpervÍ«ore,  d i ay«, t chers/, /ß«« «bor«, Chapter fil./ 

To co-ordinate the linking productIon ahopa mutually 

1« Mcommeoded by a» an a of unflnlahed product supplì«« 

/weaponry storage«/, 

Production tank specification« and survey« of their ful- 

filling, data about work-in-progress, numbers of produced 

part« amy be elaborated by ne an« of punch-card technique« 

and by employing a «mail automatic computer for batch data 

proeeaslng. 

Host advantageous aeema to b« th« introduction of a vwo- 

mmlft opération in th« basic production areas. In th« auxiliary 

osportmenta th« number of «hlft« will be subject to th« 

•Mttrln« of * continuous operation of the baaio production. 

It 1« impossible to oonsider b«re the organ ita ti on in 

dwtail not onlgr du« to it« large extent but also due to th« 

f««t that It d«p«nd» on condition« which may vary from oaa« to 

In oon«luslon it «ay be said that praovlcally th« en tir« 

«f control may be nowadays oarri«d out with the aid of 

technique« «ad an automatic computer, Thin lead« te) 

•«••idsrabie savlnga of labour In th« «dminl«tration. 

Th« r«quir«m«nt of introducing th« computer brings vitrn 

ttnaU sot only progr«««lT« oaloulatlon aethods but a«« organi- 

sti«» method« a« wU /Stepping th« lnorea«« in th« starno«* of 
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•I of aaaalaoa »M a«,«!*» 

M4 «aaaiiotrtlaa «r 

•ftalaiatratloa «Ulto la MM of 1M 

•É traduction fegr a »attor «xelolftatl 

awat, randa r lag ta« aurrà/ «f 

Mtorlal auppllaa ama »o 

•ad fut, at aia,/ 

OMolualoo 

Is coneliMlM ta «Ma laapta» it a*j M N14 that to 

•«ear to b« «bio %• at*r« U/aat-alaMla« a alaat /UwaV, 

it la aoooaaary to aak for axp«rt «dvlu »at «al/ nKirUi| 

aaaaaaiM but produotioa a« »all - adhrl#a,  r« latió« *a taa 

»roalasa of tha «It oat loo,  ita appro« la ti OB «ad dooMloa 

»feathar to araot th« plaat or aot, 

llao tha alaboratloa of tat prcjaot nt! 

f*M a ooapaa/ taat la oa«ae«d La auoh activity« 

Hoaoror, eon» ral Vj It aa# M aald taat bat tar 

tlooa for a «idar tovalopoaat of ta« lighting «•giooorla« 

•«ttipMBt laduatry bava thorn* eouatrlaa «bleb ara largar la 

alaat ara partially oonaolldatod fro» taa aatloaal aeoa«^ 

point of Tlaw, »baro tha aotor rahiela ÌMUatrj U tartar 

Aavolopaaat aad which t bara fora hará »attar ,»arap«<iUv«a of 

a TOlumiuou* loa** tlo aarkat. At tha bogiaalac It  U «auallf 

lapoaalblt to praataaa axportlsg tha prodiêat«. lovvrar It la 

praotloallj poaaibla to iotroduo« Lo additi» tûa product loa 

«f lifAtlag aaglaoorlag aqulpaaat ia «*y atata, aa it doaa 

aot lapoM auob big* raqulraaaota oa «a« quollt/ of taa eaa- 

atruotioa ta« MpaolaUj M taa prodmotloo taebaelagr. 
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