.The i.nvention relates to a light plant for bicycles according to the
preanble of the first patent claim Such plants are known in a variety of
de- 5 signs, specifically also as parking light plants. In this respect
attention is drawn to DE-A-31 14 767 and DE-A-31 06 569 as well as to WO-A
- 89 07 856. Therefromthe prob- lemréelating to strongly fluctuating supply
vol tages and corresponding small or fluctuating, respectively, light 10
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battery is col?ﬁef%%rbésjr@g c%%ér_%iedo T wéllﬁ%%}%%é%(g%?%?{’ﬁgéhiFgggs i n many
sMuat ildhs yieshborfl thye doulbs opermtedithepeetth 18 alrapgy kBEW for the
dynano and @0 AndGsbdede DEAKEOWI Of véDead C¥d ecuBPent limiting déherefore,
it is an object of the invention hg_ ovide a #i ht plant for. bicycles, in
Lo *4

which at arkigpersti s bntfred St RaTe PPGRt PYPRPGSEr BY1 speeds can
be .conbi nednedrnid & N chiMamenD vebtadanpeaksdwepei keptchaayi figom

condétions such that fthe lifef. of 35 the bat ' eggsed and
" general ly tﬁh?[hﬁik‘é@% Eﬁ%t%%?%%.h%?&'si#d%gg £8Ls68H R b8SE a%_g
EU 1566.50.shfppiPPDby batteries to switch additiondl batteries in =
upon a decrease of the voltage. In these earlier known

- plants it was necessary to limit the voltage to the lower
level of the battery voltage, whereby in case of higher
voltages the electrical power remained unused or was dis-
20 sipated, respectively. This is inefficient, specifically
o _ if the light plant for bicycles shall also lend itself to
\,} be operated by rechargeable batteries. '
In GB-A-2 161 040 a plant is described in
which the lamp is either fed by a dynamo or by a
25 rechargeable battery. Here, however, -the problem arises -
St that the battery is continuously'charged in driving oper-
ation, which leads in many situations, especially at in-
termediate speeds, to a large load for the dynamo and an
undesired braking of the bicycle.
30 ' Therefore, it is an object of the invention
to provide a light plant for bicycles, in which at any -
operational condition an optimum light yield at all
speeds can be combined with a minimum dynamo resistance
and optimum charging conditions such that the lifetime of
35 the battery can be increased and generally the bulbs are
protected. '
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2" Further, it is an object of the invention to provide a |light plant for

bi cycl'es, whi'ch lends itself to be desi gned based on the same basic-
circuitry to various nodifications which are conpatible with already
existing 5 parts of plants such that also existing bicycles nmay be equi pped
therewith. Finally, it is an object o the invention to provide a |ight
plant for bicycles, in_which |ow inherent |osses occur and which can be
switched in such a wayFukiherg ittt isuaa objeictuofs thewinvent ismbtant i al |y
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|s sufficient at an op zation a running ‘opera- tion as wel
s, for a parking IlghtTBEePﬁ?lgﬁ agdynamo with an nearhy higkest design
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n the prevailing running an
. the Congroi Lg whlcﬁpggghnglges t epvoltage gllows agspec1f1cally

efficient operation of the bicycle light plant, may such -
be in combination with a rechargeable battery or without
such a battery.
By stabilizing of the voltage at a prede-
- 20 termined level corresponding to the nominal value of the
h " lamps the excess power is not dissipated, it is rather
-K\/ _ not taken from the dynamo at all or then possibly used
for the charging of batteries. Correspondingly,.not only
the voltage but also the resistance of the dynamo to ro-
25 tation are stabilized to an optimum value.

A - The output voltage of the dynamo is measured
by means of a threshold switch and converted into at
least three switching states of the plant, which states
each are adjusted optimally to the respective generated

30 voltage. _

The dynamo can be designed as continuously -~
running hub dynamo. The output generated therewith is
sufficient at an optimal utilization for a running opera-
tion as well as for a parking light operation.

35 - In the highest design level a charging appa-
' ratus for the rechargeable batteries is switched via the

control logic, depending on the prevailing running and



3 operating state of the bicycle te various | oading cycles. By nmeans of
such, the charging procedure as well as the operating state of the |anps
may be optinally adjusted to the driving state such that during a nornal,
cyclic driv-'5 ing behavior the drlg%Pg light as well as the parking Ilght
correspondi ng to standards of the | are guaran- teed. In the follow ng
enbodi nents of the inventive arrangenents are described in nore detail by
ref erri ng aRSXECinchstatpras, thhdritycle gto vahinws alvadingi eyalesfor a
first ar- By Wtof vmfrebytﬁe SELRSE S SH e BYEE AS WEPPNa N éﬂebr oken

| i nes; schemat i | lustration of the 15 C|rCU|tr¥ of the

swi 't chi.ng %&;ﬁart&qqers@tqq%fc the clampsy nay bejiopr g lly RLIWPERY tRe opera-
t46n of ]Elmaecwmﬁm site Bueh ﬁca:erdhmgsca Fmgrm%l Ed:ﬁclﬂzldi#:ﬂﬁt-ra][ _esha
ci rcui I e [0 { ront |1ght
and 20t5 rg'c P;egl;ag'q'%%att}% qué' IE‘-? faq\:.ﬁltgaso ck i tgb a?ﬁ%lfuggpart of the
circuit i dmmmndﬂfg o 4Standmdiﬁ o the ubaw axe tgeacamrgi ng
control; FRigeq 6 is a diagramillustrating the switch- 25 ing conditions in
dependence upon the speed Fig.. 7 is a voltage-speed-diagramin accor-
dance with Fig. 6; Fidn &he %]\}tﬂ"‘f‘d\jle erhadidendis R theh BYREEYRt in
_«'gccor danC?ﬁMa’d@;dﬁldeﬂﬁ:s t s S debad dint \»mdé@ Qiété?ﬂh b r&@rrﬁﬁngsta bl Oﬁ K
divagr of ,a third arrange: nent in accordance with Fig. 4, however wt
two . di fthe §PQW§ﬁﬁ§|ﬁ¥§Wﬁ3qrcwn light and further elenents, such as
braking light; 35 Fig. 1 shdwsy.a Ises cidguddk fiiragr dmxst saax-addi ti onal

i ndi cati ng.devdnfelirt, wibreby a second design level is drawn with
' broken lines;

-
Fig. 2 is a schematic illustration of the

15 circuitry of the switching controller.of Fig. 1;
Fig. 3 is a diagram illustrating the opera-
tion of the switching controller according to Fig. 2; .
Fig. 4 illustrates a circuit for a second ar-
rangement having only one bulb in the front light and
20 rechargeable batteries;
Fig. 5 is a block diagram of a part of the

circuit in accordance with Fig. 4 in order to illustrate
the charging control;

Fig. 6 is a diagram illustrating the switch-

25 ing conditions in dependence upon the speed;
gg Fig. 7 is a voltage-speed-diagram in accor-
dance with Fig. 6;

Fig. 8 is a voltage-time-diagram of the cir-

‘cuit in accordance with Figs. 4 and 5 for a driving cy-
30 cle; '

Fig. 9 is a block diagram of a third arrange=
ment in accordance with Fig. 4, however with two differ-
ent lamps in the front light and further elements, such
as braking light; ,

35 Fig. 10 is a block diagram of an additional

indicating device;



Fig. ‘11 is an assenbly of the conponents.of a fully equipped plant; Fig. 12
i's a correspondi ngly equi pped bicy- cle; and 5 . Fig. 13
illustrates a bicycle, in which the plant is conmbined with generally
avai l abl e | anps and dy- nano. Firstly, the operation of a basic circuit of
the Iight plant will hereinbel ow be &plained with refer- 10 ence to Figs.
1to 3. This basic circuit represents at the same time a first design leve
of the plant. The |ighFigl-adl dsnpni seseambdynefattiie Gompeonesitgnedt as dynano

for a bicyeghai wBppld lp1gexpl ained nore in detail below This dynanmo
supplies afterggQ%%r?E¥{1§ gpondingurectificatlon a DC-voltage [err] or a

‘DG:current, respectivef¥d-of2nwhil€hat RETKESRPNddaNC cead@Pes tiiay v- i ng
speed. By mdensamid a condenser K at the output the output voltage UE can

additiogally be snoot hgped d. ans of a, Zener diqde the_ el ectronics
can be grotected 20 frgQ 5 igvé?%ggﬁﬁaggsTﬁeb&SWF&Sb-&Beg'}Eﬁa eristic

curve K of PlREtudEd copbimed( washFrggnesn ldyusom itlladt] eoviempn tagksiyes e ,
gener at ed ghmbi.gher driving speeds, which would destroy the bicycle |anps
and whi ch would not correspond to the 25 | egal standards. In accordance
with the invention, hofe¥&Flyytthe operatienl p§ enbagiferciticud topf

gvervol t agehewhiighti pluaedwionl herefihbeleat bepexpliadhed Wittt |idHy-pl ant.
i ul ator 1 is ar- 30 ranged bet ween

e‘ ; h- . . t -.
the. dyborm SR80 AsbRands B 3t ARSI PBRLF Bidordrty FOBRRSSRES P I ront
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as an opened swiitch and t are not-con- 1 _ hq 8ynano G
1 foit ig st oRREda8ndyRamet £68F- 2| bieyciresvecht age willdode wxphedmedny | osses

to™d se- |motrebift 48tHEl belbw. This dynamo supplies after a corre-

15 sponding rectification a DC—voltage Up or a DC-current,
- respectively, of which the magnitude increases with driv-

‘ing speed. By means of a condenser K at the output the
~output voltage U can additionally be smoothened and by
" means of a Zener diode the electronics can be protected.
20 from an overvoltage. .

L | The voltage-speed-characteristic curve K. of
-:\‘j{:'_ the used dynamo (see Fig. 6) causes that overvoltages are

generated at higher driving speeds, which would destroy

- the biqycle lamps and which would not correspond to the

25 ' legal standards.

St ' -In accordance with the invention, however; it
| is;speéifically the generation of overvoltages which is
used for an efficient operation of the light plant. In
order to achieve this, a switching regqulator 1 is ar-

30 ranged between the dynamo G and the lamps Ry, (tail 1light)
and VL;, and VL, (front light), respectively, which -
switching controller 1 can be switched on and off via a
switch 2. If it is switched off, the switching controller
1 acts as an opened switch and the bulbs are not con-

- 35 nected to the dynamo G. If it is switched on, it stabi-
lizes the voltage almost without any losses to a se-
lectable value.



‘Wth-reference to Figs. 2 and 3 the.operation of such a sw tching
controller will be explained in an exenplary nmanner. Up to a desired output
voltage UA (in the 5 present exanple 5.8 V) an electronic switch 3 is
continu- ously closed. The voltage of the dynanpo -can increase in this range
wi thout any |osses until the desiredutput voltage UA has been reached. |f
t he voltage of the dynano increases still further (Fig. 3), the electronic
switch 10 is opened aWdthgaefierkusedtbyFigsosRi khdt Gr theé bpexratdion _
swi tohi N bECGURRCK Blaifchint0QHldzornes g&%’u &;Fe S Yy 3 O e/ TS

changed as a fupction of the’i nput voltag err Speci i cally such
that the nﬁﬁﬁmPEPEX BANRRE -vol t age i npul ses 15 which are led to pass

t hf bugh correspond to Ubetatab895hké§d°ﬁﬁ§ﬁﬁtVﬁ@th?ﬁeUgAfﬁﬁtghgﬁpsfggst;fg
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ept lim-_tation s al g0 _coupleqd therew th. | .
conver 18 PREEepE" prifen®, 3.3 u3° 8 BlostaRnts ciniteh SoaramegtIamT o
circuit foepushy edpasedrefheofroflitageubsethe dghﬁmbaehmrihmpﬁa&ESiﬁf.anF

ti | y-1g a g (o] V15 i's own in Fig.
SPhe conhePoraaes) wheABielahg T0SRER Hiio i HESt Ra SR Loy ane
oper at es a¥oakagef Paj Basybappy xeaghed).f Ifhsheovpdgegeeof] the dymamynano

exceeds t hgndbeagdesi 5€d10UFRWEHYR! ?ﬁ@.[9551thbh%l%b%%%h&%akw&%kgrgOifhgc'

wordingly not di ssipated, but the dynano is relieved, wherew th al
gréctrg t 17eOPPEE ?ﬂgtﬁgaayngﬂﬁsﬁﬁd%XCEHrGﬁﬁéﬂ}aFﬁé dli ¥Png &% st ance
are correspwehtichijhg fregquedcyoodineogti A0 XHEUe. |f the dynanF_G;opErates
in 30 this range, th of e t.ligh d Lge ear light burn at .
a const ant brightnessém%ﬁtgﬁghiﬁgé Bé}%€5d+%§ %%gg?ﬁ g/%rése.g. 6 V2.5 W
for the frepangegnasandfenytioncof the inputeveltaght Upwandhspakcids are
adjfisted tpcabig shahi thaedtMa! hadf: vabue of the volt bel Eﬁﬁqpblébng speed
decel erates, . a voltage is generated depending on speed”which [ies between 0
and 5. "\AwhighﬂﬁF% ?ﬁ% v8IPage tarrugBerenrespondntaatheoptabi- 6 -
: lized output voltage-UA. At the same time a current limi-

“tation is also coupled therewith. The voltage impulses

‘are converted in a LC-filter to a DC-voltage Up. A corre-

.sponding control circuit for the adjustment of the pulse

20 duty factor by means of an operational amplifier 4 and a

reference voltage source 5 is shown in Fig. 2. The con-.

'_'trdl amplifieF is preferably designed in C-MOS-technology
~and operates at an efficiency above 90%.
_‘ - If the voltage Ui of the dynamo exceeds the
25 desired output voltage Up, the electrical output is ac-
ot cordingly_ﬁbt dissipated; but the dynamo is relieved,
wherewith also the electromotive force in the dynamo and
- accordingly the drivihg resistance are correspondingly
-limited to an optimum value. If the dynamo G operates in
30 this range, the bulbs of the front light and the rear
light burn at a constant brightness. The nominal values -~
for the lamps are e.g. 6 V/2.5 W for the front light and
6 V /0.6 W for the rear light, which values are adjusted
to this stabilized voltage.
35 : If the driving speed decelerates, a voltage
is generated depending on speed which lies between 0 and
5.8 V. .The more the voltage falls below the nominal volt-



~age of the bulbs, the I ess bright they burn. Accordingly, there exists the
“danger of light that is too weak, and this is specifically increased
because the larger the de- viation fromthe nom nal value of the lanps is,
the nore 5 the Ilght yiel d decreases. In order to prevent this, a threshold
switch 6 is foreseen in a second de8ign |level of the described plant (see
Fig. 1 or 4), which senses the voltage of the dynano. In the exanple of
Fig. 1 cage m‘ét@de byabrekebhéi hesg bhiéghhr thepl busni t Bhcérdénglyt,es 10 two

states a’gkgh#@ dE 00t Ltﬂ@tdéﬂgék‘dS? gghp_“l:ﬁét(ﬂ £86 QELE hgygng two

fil anment avi ng erlnf m na ages he swtc gre gul at or
i:nicl udes &hids s’t%tﬁﬂ’?‘ﬂ-ﬁb"% ) e§n§§?§§§ﬁoh§13ﬂ§sf-‘othﬁe§érﬁﬁﬁ1 Rhe 98t ages.
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4.5 Vin uﬁrsmmmmtchtslsssfehe*seendlhyathecendtdésﬂgnrmgvéator 1' to
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&Y in thi's If the_ voltage_f roma ove bel ow a

val ue“{ er‘?‘To (%t"?—?ﬁ |‘?'P‘i1 hﬁ'—%é eﬁﬁ%Fe}lgPﬁelﬁF@)E‘éﬂﬁr Ewe Relbs {RE BPFosite
way. h)&ﬁw aedwing oo ufiladetsg- haweng dhefewinghhoginaltages-[err] and

[err] avq], 5 & fqONt S bac h_an us flickering .
of the I?a i 'ﬁ%:é;s&l'emf%e ge%e\r,\%{gug‘livoﬂ glu&%’ wéyﬁgﬁglggz%?gct uates in
the corr@ﬂ@ﬁ;ﬂ mprreegeondiegetor these nmm@lbmht@gesedﬁeneinhe—f ront

TN, i tdw s b&vﬁ‘otPeG'éiéeéfétaﬁEfePaﬁtfél:é& PP&M’EQQcﬁ hoeRest at es of

operation. If the voltage of }Y‘nam)lsmarange between 0 and 4.5V,

the VAl t &ge the w%q%bfw%aoat S‘al eRingvERIULRAHOY h
at- a | ow s gval toli i geeguba €6 SECUEES i:HetQééoﬁ@nﬁﬂaQeQODﬂ theht yield.

If. the Vq;c;ﬂ'gaegemist% f'é’”arm s15e¢ }S;l (= 4 5 V' in this example),
it is stabilized by the switching regulator 1’ to 3.6 V
and is connected via a switch 7 to the first bulb of the

_ 20 front light V;, having a low nominal voltage (in the ex-~

RS ample 3.6 V, 1 W). If the voltage exceeds the value Vy,,
N2 it is switched via the switching regulator 1. to the sec-
ond bulb V;, which has a higher nominal voltage (= 6 V;
2.5 W in this example). If the voltage falls from above
25 Dbelow a value Vg, (4.2 V in this example), the procedure -
et runs in the opposite way. A hysteresis of about 0.3 V be-
tween the switching voitages Vx1 and Vy, avoids a contin-
uous switching back and forth and thus a flickering of
the light in case the generated voltage of the dynamo
30 fluctuates in the corresponding range.

Therefore, if two bulbs are used for the -
front light, it is possible to differentiate basically
between three states of operation. If the voltage of the
dynamo is in a range between 0 and 4.5 V, the voltage is

35 stabilized at a low level, and the first bulb is operated

at a low nominal voltage, which secures in this range a

good light yield. If the voltage of the dynamo exceeds

FPFSEhBuEBTSE operated



the value 4.5 V, a switching to the.second bulb (or fila- nent,
respectively) and the higher stabilized voltage |evel occurs. By neans of
such, an overvoltage "at both bulbs is prevented i'n that a voltage
Iirritatlon at ‘their 5 noninal voltage is active for both. In the range

bel ow t he respective nom nal voltages’ the bul bs are operated at a
fluctuating voltage of the dynano, but yet at a relative good |ight yield.
In Figs. 4t&hla=,dv&lalé‘Wt5”IGI aaprﬁw:aaimﬁfg afo thhe Hecdild MilP e(&f £iFa-

circuitr | ust t h tch t whi ch
ciroutry hinl| Yl atealy S I Wiseat (509 conly 'fn’tQS%? de of the
bul bs, but Leaeleocgunshe By deeasfs tdfe sagin) yamrowelwm rek degthtrol ,
respect | Ve'ﬂﬁlb%nq.é‘&ﬁ‘ré{;ért tdfhd ¥ndth& %@é\gezelmﬁﬁzaéld}{‘ £ ¢heiyol tage

or optinmal charging o attery, re-_specti . Accordingly, 1n this
enbodi mént Woéﬁ-ﬁ‘é’rlgé’élﬂt@%t-"t%rarcé's“@ Eax H’Oé’—lhom nal voltage of 3.6 V) are
pro- vided at the supplmyn $hée ranlet hellakd e:hees:e&p@buwmﬁﬁm a a

bat t h 9, which I trat det in Fi 5,
Vo the dynded taush I T, R Sharted dk i ihatihd ¥fitagd ' &

(Figs. 6, Of tAte idymamsey mxtdegeat fator dalgttivd geiadh ldght grieeldnp as wel I
as a rear light RL-areq &rg.\j] ,4 gﬁ%sst Qatfuﬂhﬁrphﬁ?atla.‘&%'%lﬁﬁx Erd d with

o nly avail able bic ere discl osed
odi Ant PaRNGIRLY f&%(ﬂlrliﬁﬂlé'éﬁh is f:flévc,ﬁﬁnaetﬁdon harglsn 1o ee

| Oper at : onalghet M&dﬁiﬂ@dﬁn}@ﬁaﬁdﬁw whHitll drfe RWApHRT ), thidi vl Egs
Flo. 6 theld SH6 QUG et SReTAtE o the Sids (9F AN R IULSn
thﬁfspeed butt hﬁﬁher%/dte thehesifde <if |thee stuppzhyg o015 uhqolahaa:gimg COl'll—
fepi cts & ne o dechs e LA YeiliR TP e BRBEEON . G tate
"B accodi ngiom ﬂ‘feﬁhﬁgl‘mléi@‘ﬁiloﬁ raphimal hagnchofseolhathgryh ferr]. The
third TinegLs8Ried of hQ&éEchﬁi.‘ngSlBP”Cirf‘g:Hl%'énb%cﬁ'i\@ntpfré'blﬁé‘féé% idreshol d
SW teh 6l bali:ltrcle?c!lle% Bat(vglr'}:% IaoVrvzeormrg.nnsatl lvlorﬁ:atgrtlae o(::f ] %I ] Cauxter e;?xf‘o-l For 8
vided at the supply side, which batteries 8 are connected
. -via a battery charging converter 9, which is illustrated
20 in detail in Fig. 5, to the dynamo G. The dynamo G has a
- - voltage-speed-characteristic line K (Figs. 6, 7). At the
'ﬁl,f user side a front light V; with only one lamp as well as
: a rear light Ri, are provided, such that this plant can be
_ operated with commonly available bicycle lights.
25 o . In the here disclosed embodiment of the light -
&gw electronics a differentiation between three operational
states is made when the light is switched on, which oper-
ational states are7hereinbelow_identified by the letters
A, B and C. In ¥ig. 6 these operational states are illus-
30 trated in dependence upon the speed of the'bicycle. The
first line in Fig. 6 depicts the voltage-speed-character=
istic line K of the dynamo G. The second line depicts the
éwitching from the operational state A to the operational
state B-accordihg to the logic signal from a first
35 threshold switch 6I. The third line presents the corre-
sponding logic signal of a second threshold switch 6II.
Finally, at the lowermost line the charging current I for



.the battery 8 is shown. The dependence of.-the output voltage UA present at
the bul bs cah be seen in Fig.- 7. The operational state A is present at
stand- still or at a slow driving speed (up to e.g. 7 kmih) as 5 long as

t he out put volftage of the dynanbo G remains below a first threshold val ue |
of e.g. 3.6 V. In the opera- tional s8ate A the energy for the lanps is
taken fromthe battery 8, and the energy generated by the dynano is charged

after a suigdlwat¥éBe- 801y eskkdwr. i Thé Neepdidghdg 4P enraveutputd to the
battery 8. If. nmentigned threshold value | is exlgeeded at_a_hi ghgr driving
0
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const ant ch%‘?lgﬁlgg%r?é gts%@a%%ﬁ{qgnén%\&géor @%?%a?fgf yg8?ﬁ4ﬂi)salhoad '
cor r espdndslongigs ythe owepwsrvoleage oh-theidyname €oremaiBesPgAavis t hus

al l owabl e. { tfiSst hoNBYShol@fvalRert apEce @l 306 Dat tar¥hd bpairakt is 20
al so charged, at the (nmpbst common) driying ége d bet ywee gbou% 6 t% 14 kni h
At driving Wrnak stabe Anthe 9BeRIY nfPhethD %Bs[é?rlf]a B0y RECH Fh%o

exceeds thedttery V) tage thetdsebyy bgemérSted bigrcheodynhmooper ati onal
- @e Cis ¢ ngdgé‘é éét%:?gg ?\?}iﬁl}fé eﬁé‘%@&éﬁf&éioﬁfi beHk éhﬁrléjiﬂ,t; the

nano vol t S reache S operafional state the elec- tronics
oper at €.Q o ¢riiverter V9| tagehe obattexy bBecause when the rated vol tage of the

bul bs is exceeded, theifslgdfeiddd® pHAFRS wklve St T DH0bYcedB@deNEESS
dynano energy 30 is ¢charged into the bajter ' .current which

: ¢ 8. The chargin
is accordiH@I@lﬁﬁ?ﬁjﬂ%ﬁ?%nﬁaﬂp?%%chauﬁw{ﬁp§§ﬁgnﬁ?(ﬁpﬁhoggggg}eﬁg}ging)._A
cor r espondi gxga €SB gbcOhird &5rlong as théuBullrbutd volEage hasThetst andard

ol ot roni cSah Eoafhe Saft o EfthckEhod b BarlEhbCEbRk LS, | op 6
havi ng X5 f ioperatessas| donstart+smill nouyrertigeopeerress fogea geger-
B ation of a constant charging current of about 10 mA for
the battery 8. This load corresponds roughly to the nor--
mal bulb-resistance tolerances and is thus allowable. It
- is, however, of importance for the battery 8 that it is
20 also charged at the (most common) driving speed between
about 6 to 14 km/h.
| ' At driving speeds above about 15 km/h the
_voltage Up of the dynamo exceeds the rated voltage of the
. bulbs of 6 V. Here now the operational state C is used as
25 soon as a threshold value II of about 5.8 V of the dynamo. B
bt voltage is reached. In this operational state the elec-
tronics operate to hold the voltage constant because when
the rated voltage of the bulbs is exceeded, their life-

time decreases very strongly. The excess dynamo energy
30 is charged into the battery 8. The charging current which
is accordingly attainable can reach up to 250 mA (high -7
speed-charging).
A corresponding design of a circuit is illus-
trated in Fig.'4. The standard dynamo G is connected via
35 a rectifier 30 with a filtering to the electronics. This
eléctronics includes on the one hand a threshold switch 6

having a first threshold value I of the voltage Ugp of the



.dynano-at about [err] = 3.6 V and a.second threshold value Il at about V
5.8 V.. In the Figs. 4 and 5 the thresh- "old-switch 6 is graphically
separated correspondingly into tw bl ocks. The threshold switch 6

determ nes nen- 5 tioned threshold val ues .of the dynanb vol tage and sends
correspondi ng control signals to a céhtrol logic 10. The control logic 10
possesses three control loops 31, of which every one is allocated to one of
mentiongd @y@iaino tdﬂd)raﬂiougfat s= Pk Whigd aatcsﬁdcﬁﬁvﬁwlﬂhﬁéﬁhéidwam%ed in 10
Fig. 5 by r espaondi.ng, bl , B .G pendi upon t.he prevailing
operationaﬁq;taa «?%c%’et g{‘.’i ese ‘@on]t% cﬁ%‘? ?0‘&51 sféfhcﬁegtgbevﬁét%gﬁlbgi c 32 to
t he char ge cdamssvittarh $ dirsd oapitil sl loo rsepspaatkd camespdndiggply s t o sane,
sUt# as ca qg@ i, itcH e Sdas S8 verter is

swi t ched berltl:llv\a%en t glr%edtgéta?'f i'lglre é%'raerﬂqlhde %Jfffce}};€8 andﬂgjélgges@ée% al so a

switchi By rtdgmes dhrsshodd gmluasicfeshs dmame Mkiaga-andiiserds] the
control si ghestoriditid Y¥ntol WAkfhalk thda CHEsFDNTHRDE Y1EoNtKS! | ed

out put signal ,of this swi_tch- 20 ing .regulator, reaches t batfery 8 via a

t r ansf or mF%‘fré’r}dqf%tjiq RS e (%Qtlff?e:gs{.]ocipﬁ 2:?13') DC cur -

rent, suchwiddmnreverysene spealliosited fumrore gof Snentidied oposrd+ onal

- spate A the.cont,r | f J Qﬁguf ach of the
ré_gi stance%q{%[lhgtéét‘{% gdr?edtr' g&f‘oc??t e yﬁ%l téhn]gér(aj?ie\i [ n%%n}f%nge i's

opti mall0y @FHar-gdd hnmeenuasnondiag ook foull recdierendiRg atRoR| | its

energy fromHdRaldifhg ldertitiidhdleanaitd the/ Bt dgtesd ke b does not
fall bel ow_the vaoltage of the battery of 36'V.t:#g§ ontrol |oop 31 A
“operates 3G°9RF dfcFepnggFeh e FHdPHead P (He rFhatIe HFRFHSF T ol t age

| g;:e | oad Yofarichesubypldnes correspodt p@antiroldtyyalsl tdesdmad of the
AU vt e { RO Tl on P T o daii Bnal st at e B small, such that 35 no
‘Farge fllsuctuation of tRFBebchghrigeesonventiesr i Iswiiched] Hettwderodthes. . - 10
The swi t chijng.d;r:Qma,t Ry Rl %Hé)'ﬁtt%ﬁ}% And possesses also a -
C switching regulator_33; which receives via a feedback-in-
_put'FB-the control signals of the control lodps 31. The
correspondingly controlled output signal of this switch-
- 20 ing regulator reaches the battery 8 via a transformer 34
-J}W?f’ ~ and a rectifief-arrangement-(cf. Figs. 1 to 3) as DC cur-
nyi“ fl. rent, such as can be seen specifically from Fig. S.
Iﬁ'ﬁhe pperatidnél state A the controlling of
the:iOad occurs such by an adjustment of the resistance
25 that thé ehergy of fhe dynamo generated in this range is -
i 'optima11Y'dhargéd]iﬁto the battery 8. The bulb receives
thereby all ité energy from the battery, for which reason
the voltagé of the bulb does not fall below the voltage
of the béttery'of 3.6 V. The control loop 31 A operates
30 in'suchia'way that upon reaching the first threshold

voltagé'I-the load of theldynémo'corresponds approxi-
mately td the load of the bulb (of about 12 «2.). This is
in order to keep the switching hysteresis AU while the
switching into the operational state B small, such that

35 no large fluctuation of the brightness in the bulbs Vi
and RL occurs. '



'into ‘the operational state B proceeds via hysteresis, such.as specifically
illustrated in Figs. .6 and 7. Switching up fromA to B proceeds at a
somewhat hi gher 5 voltage [err] than switching back fromB to A at the

| oner voltage [err]. By means of such a continuous switching back and forth
and accordingly a flickering of thel%%ﬁn in this driving range can be
prevented. In the operational state B the bulb receives 10 the current
fromthe dynano (Fig. Fhe ewitching foom Ehbboveta&g@nhassma$e Beached, it

shoul d not jheou%Bet @@e&h‘t&%lal fs(i:fat@% Aid '?ﬁ,é]:ﬂ;_le?gy In spite of
this, it is |Hportant f, r éai r.gy balance that ac 39 octurs also in
thiss frequ8lf ﬁﬁgépﬁfn ¥13 %%dal%"eé’dﬂ%xrﬁ a'ﬁ"ﬁ’e t he switching

controller SﬁStch;r.nghapeffcmm Ac ot B0 predtaidash vy at h#bn@ﬂiaﬁﬂ'h:.gﬂﬁi: B that a

orr espandeorer el THauahry. Perraing: Bk pton BRI a3 AHRS e

| i ght yreIH°#§aﬁ§tVEQ Bir keang odc sushed mpmﬂmnnOMQ swmtqhmngubackﬂtage
of the bul aﬁdotoﬁtl«{ hfd' aeebedidlg1y | 'aV'f'lg. gy %% ¥ BRUY 5 13[5% x{: the
| 00 C

t hreshol d gﬁ\r err switches thé contro onto arg- ing
converter §*t § ¥LREr SRNES0FaBoRer BFeVEREedae of 25 the dynamp in such a

\@/ that a voI tage of I 'Vhb}/opﬁﬁaﬁlﬁflan.hgtéﬁét rﬁothérbhsnsdrb&ea%sexcee?ed
| any T g e qvervol tage i ioto attery (see
Fi gs. ghg g85ﬁ§ﬁ£r§ n%g 0 Pgs ( %ﬁ %r h%ggégdtgﬁ 1ssibl e

to generatﬁoéteﬁarlgaagbeenr reacBed,uptt shﬁﬁ(ldrrﬁoa:nbet nsecltroe:ve a -hi gh speed
chargi ng of++H8 PﬁtESEYthé éstaggrpg %OQEEOLE%Ee}g |§n é %gdfbetmeen t he

battery 8 and t zes e volta car rent
respect i veFBist rbh ineinmersaptafor F—h@me!lﬁé‘g%baénacgr ghatomverter 9,

respECtlVEENar@bnghoé@ﬁﬁbeélkbelhuhhis E2egubatUsanly eeoQ ?e%dy such that
a consi nt brﬁghtn s _of the bulbs, ch i"s positive safety, iIs

guar ant2d. SYER 032 oAtEeady; GEriaipRa- oﬁb?asttﬁh&PgsF&Pérﬁléﬁra3ﬁom1dynanD

vol tage. 1is, therefore, controlled such by the control loocp B that
o a small cbnstant charging current of e.g; 10 mA is gener-
ated. Since this corresponds merely roughly to the normal

- bulb-resistance-tolerances, the light yield is not

. 20° markedly decreased by this.

P o If the nominal voltage of the bulbs of 6 V is.
"&g/_ o 'rgaphed at driving speeds of about 15 km/h, the threshold
' R s#itch 611 switches the control loop 31 C onto the charg-

;iﬂg'converter-g. This control loop controls the use of.
25 the dynamo in such a way, that a voltage of 6 V by means
\  of the controller load is not exceeded in any case. The
enerqgy of the over&oltage is charged into the battery
(see Figs. 6 and 8). When rolling downwards at a high
speed it is thus possible to generate a charging current
30 up to 250 mA and to achieve a high speed charging of the
| battery. _ -
' ' A switching controller 1’ is arranged between
the battery 8 and the bulbs. It stabilizes the voltage or
the current, réspectively, from the battery 8 or from the
35 charging converter 9, respectively, which reaches the
bulbs, to a value of e.g. 3.2 V, such that a constant
brightness of the bulbs, which is positive for the



Wien ‘driving with the dynanp and ‘switched off light (= charging), the
circuit operates’'in the opera- 5 tional state A i.e. the load of the
dynano corresponds approxinmately.to the l-oad-of the bulbs. The batteries
are nearly charged with the energy that the bul bs would con- sune. The
fully charged state is then detected a bat- tery control circuit 36 and
I ndicated via the control 10 logic 10 by neans of a light emtting diode
LED. The | Fghet¥ni i6i gyagiasded nditc depomgs| antiviee igr ither openaecogni ze t he

state of thgohaqhbtakénh.b& %nmc&h%§%aﬁb %Bqtaa%ratlon The indication
proceeds for exam l&ﬂg fal'l ows diode_ is

continuously Iighted ﬁntﬁ§lVF§HtWP§hsﬁPFcﬁ¥HaBﬂ ﬁﬁe EWeteRBdcPEF of the
battery islhghee¢n ehaungidd ):40 i gﬁx%u%?péltca@gs: inbltgxékb@@na(r; ah 1I -
Hz- cycl e Cipty jof, t (1 s ;bel ow about ite
dr|V|ng§mr?§8P%ghF%g$%e di 6d€" |g§fiqﬁ?%néf %h Eyﬁ?me EPE |FPPW9% ight is
swi t ched ofppandimhteldyt tor ithe éneldbafng:hehbngbe utI‘hleI batltertiesy axapaci ty
of about 9Q.%-iy ERACHEd w&Eht@%ep%Ek?Pé CARRCkhY bﬁlﬁef%ohg N ¥y 25

the LED-indicatOor_is inactive control circuit has, further-
more, the FHBFEti SReofudl¥oSheggedstate ﬁﬁe§§ﬁ€‘ed8’FeFﬁ§dbElYt & Patf the
battery 8 téryoboﬁteﬁenlebwrt Bsrg@hylausea&éaedlathh& conéear m ned by a

’ | 5.3 he con I ic 10. In this
césze? g ggg%%gbég gVé IC agdPeh&ﬂﬁg eWé%Pﬁ&ﬁ § bb&gs [err], RL are in
this case connéected V|ﬂha leghy pRittidgreéiody imdibetdynahtoﬁS(Ehg 4) .
The batteryrhakoLA0-eaBKALLY 1ARCLALES LB Eﬁésl‘igﬁ% P@agleelap% g1 onal

state B, i.e enerates a snall char reans “of such, a
IqﬂﬁdlschaPB?ﬁa B?OF €tPBﬁrﬁG#OPheTbgtﬂéﬂycetignaﬁﬁpéﬁééswﬁpreeﬁﬁn?s al ways
possible tpidrayefpilbwa:l i ght. 12 The control logic can be operated by

reans fé the key 2. If ﬁhedlo eli deBLEfﬁSguLﬁ§ fiéggg rwﬁégﬁthe
light is switched on and the capacity of the battery is
between about 30 %. and 90 %. '
The diode is blinking in a 1 Hz-cycle when
the capacity of the battery falls below about 30 % while

20 driving with.light. N '

-~ The diode is blinking at a 4 Hz-cycle if the

'K»J ’ light is switched off and the batteries are being charged

-  until a battery capacity of about 90 % is reached.
If the battery capacity is more than 90 %,
25 the LED%iﬁdicator is inactive. '

St : The battery control circuit 36 has, further-
more, the function of a control for ‘the presence of the
battery. If the battery 8 is not present or is largely
dischafged, this is determined by a presence-control-

30 logic and stored in the control logic 10. In this case
the described electronics remains inactive. The bulbs v«
Ry, are in this case connected via a relay Ry, rj directly
to the dynamo G (Fig. 4). The battery charging converter
operates in this case in the operational state B, i.e. it
35 generates a small charging current. By means of such, a
low discharging protection for the batterxry 8 is achieved
" while it is always possible to drive with a light.



‘(I'onger thah, e.g. 0.25 sec), the nemory i.n the control logic 10 can be set
to "on", whereby the.light plrant is 5 switched on via the control |ogic 10.
If the key is de-* pressed for a short tine (less than 0.25 sec), the nmenory
is set to "off" and the plant is shut, off. Furthernore, a parking |ight
timer 13 is connected to the control ]1%g|c 10, the function of which wll
be descri bed bel ow. 10 An advant age of the descri bed

enmbodi ment wit h bat t er fheugeatrols logdcgenar be opeshtedplvkimepns gt . Wen

the bicycl @Hes KeyoRPEd ARAGS i Hopldi R HIH & Adifis Afsddie dynano G
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burn. |f 230t ke lfmdmxem med.cH RE 190 B degcq@uécswémes the switching

santroller 1" off and the I is e ui_shed, h the

on/ offE' nory 12 is stff1 8 98 8 et%% gﬁscﬁ’r ﬂy 5'1%8%3 é‘rtat‘"é*}hagal n a

\60I3t age V\/nbarttememhppc&rt( :le'bh)e gendrationkef ias pap:énatgedllgmg.ertth?ln 301.
sec, [ ik i Dﬁ)g)ge roller

S svvltche g?llgﬁaln ('?Hltﬁt%& &%h%%%ﬁgagngmjg{hqu{& at 3.2 V.

By usi ng { NPdtags oéniie dyman Corfaddia & FGTON Ehe Qmeclﬁﬁh@%‘ff aut o-

nmati c, thegpatlel oF lai BalctRIF Hu mtbﬁagm%@bﬁe%&'hwztém% excessive
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pl urali ty mhemelfbe:epomahmgngm:gnmq:s nFibgrnd nigo aan aaMeduasd/ domi.ng
profile. 'sﬁmption in case it is switched 6n. If the voltage of the
dynamo falls below a minimal value Vo (of e.g. 1 V), this
is determined in the threshold switch 6 and a signal for
20 the control logic 10 is generated. This control logic 10
- . is connected to a timer circuit 13, which starts at this
*K~/~ ' moment and counts durlng a predetermined time T (of e.g.
4 min). During this time span the switching controller 17
remains switched on and the -‘1light continues to burn. If
. 25 the time has expired, the control logic switches the
St switching controller 1’ off and the light is extin-
guished, although the on/off-memory 12 is still in the
state ON. If the dynamo generates'again a voltage which
exceeds Vo (= 1 V) or if the key is operated longer than
30 0.3 sec, the timer circuit 13 is set back and the switch-
ing controller 1’ is switched on again, such that the --
light burns again stabilized at 3.2 V. By using this au-
tomatic means for switching on and switching off auto-
matic, the parking light operation can be guaranteed
35 without excessive battery consumption and without any
special operation by the operator. '



‘As it can be derived fromthis illustration, 5 the bicycle light plant is:
deS|gned such that at the con- suner. side as well as a the supply side a
swi tching be- tween vari.ous operational states occurs during the entire
driving cycle, each of which states |§ optimally adjusted to the respective
operational situation. By neans of such 10 it can be guaranteed that good

light is always avallabée duri ng. nor nal dr|V|n$ cles, that the batteries
are al-_ways charged ak etﬂESFéépggaﬂE%r?BlBPP |ﬁéaF€ﬁaPW§ sichemated. Up

till nOMIpiaaniyh&mmbﬂﬁed dﬁsarpmadaumt§50whb@&ﬁ@@ﬁdﬂaﬂm@-mmagiamdﬁfferent
operational_s es 40 Iternatlvel onl t t he consuner side or at
t he: suppllér g?é 8 %o %gl%rSF?hgpnPﬁB % & ‘common dynano or of

cofimon bul bs, and now1Aspiancansbeldesivadeﬂrom Ehgs Qllustwhtibnsmntchlng

bet weensthehepsaag,bgeahlaﬁtsmsﬁ% 960453 1 BhehNSuBHPRIAS ke A% as at

t he con- suner sid Her éto_reference can e exten5|vely to the above
descrlptloﬁumﬁﬁe?éﬂ9 éécﬁeéﬁﬁPéhﬁnﬁhﬁeﬁHPE@UrS}dGr31€WH§G@GNQE@FEd withits

own | anp (ﬁWeéhl&aembusrepesaeibhaﬂ|¥£a£@érbc%&§s[ah&hngerﬁﬁ%Hﬁﬁﬂé’ of

the front ereb ge n il nents of
di ff erent %%ﬁ?ﬁ 9 ﬁgﬁg?’a? r8 eWﬁbanggggeﬁoF%tﬁ t he
rear |ightt® théurespesbive apswatitnab sstpaumodedBywheahscoﬁneub& t he

Negpecipve; acthye g Lo : e [ Lphle rest
the bl ot 45 ook o oguazhndebtithatohobd LIGRECRE qufys Svaidarndd 1O g
t he swit chingingt pesMal ndrivdngwryehehg Ebatr Shepebatierdesagaesedy from 3.6

V to aboutwdyd ¥haegudsah@caHeertBesthfibt ¥a8l 48i¢fin h%eﬁﬁhhsvh§mL3 6 V/
1.2 W corresponds roughly to the one of the bulb VL2 (6 V/ 2.5 W at an

3§wpperat|%53 *voltage of 4.5 V. By neans of such, no dlf- ference
regardi ng brightness indtBbbrmﬁ%lp&ahméruaféebeehtdésagiBGHMEﬁn the two

DUl b 87 ALk RERBSBs ek al pYEL U, EUGHAESIRAS, <2ablline | Lo
[err]. Fbr@@ﬁre@nalhéL@ﬁtlﬁﬁhﬁ anbyaat tbﬂtagnsmmersspdevpdedtumhe
supplier side, which allows either the use of a common
dynamo or of common bulbs, and now a plant is illustrated
in Fig. 9, in which switching between the operational
20 states occurs at the supply side as well as at the con-
' sumer side. Hereto reference can be made extensively to
'K\/ the above description, whereby each switching regulator 1
' or 1 is connected with its own lamp (or filament, re-
spectively) Vi, and Vj,, respectively, of the front
+ 25 1light. Thereby halogen lamps having two filaments of a
\/ ~different nominal power are preferably used for the front
light. For the rear light Ry, furthermore,'a switch 16 is
provided, which connects the respective active switching
regulator to the rear light. As for the rest the plant
30 operates as described above with the difference that dur-
ing the switching between the two switching controllers a
voltage step from 3.6 V to about 4.5 V occurs because the
light value of the bulb V;; (3.6 V / 1.2 W) corresponds
roughly to the one of the bulb Vi, (6 V / 2.5 W) at an
35 operational voltage of 4.5 V. By means of such, no dif-
ference regarding brightness is discernible during the
switching between the two bulbs (or filaments, respec-



‘the area of the brakes and on the otther hand a LED-rear 5 light 18 wth two
segnents (see Fig. 11). The one segnent -acts-as rear light in the night and
t he ot her. one_as braking Iight Both are supplied via the same wire,

wher eby t he transm ssi on of the braking light is nmodu- | ated by an
additional electronics 19 and is decééed in 10 the braking light. By neans
of this arrangement the same supply can operate selectively the rear |ight
and/ or thetbvekyihg Fhybherfibregoapbirakihgt fighthfanctionl isedndii-ght is

thereby gugagahesd. pihnablywnbedl oAl bl USkER! €3 @ﬁefEéagiilgﬁt 7oL on @

control circuit an |n | cat i ng and operatin
connect ed F%r?ﬁ@rceﬂthﬁ PBgi hangd, a|brakep§§§t9p§ i3 egnprgﬁedsdonxnhe

neasur ed d&n@n@réalbﬁgehHEbkakéBeaﬁaeaﬁ theostnbirChahlcacpEpLedadi st ance
etc. c i l?ﬁ% ggate and i ndicated ?é?e ans of _.a tipme nmeasure- 20 nent.

The b|c pAhR H¥e PrEmgnts cEhIbeldper INEJOBE EETHERLY
avallable dqnan@s fbafhklghscinbeﬂebnmyhteahdgbhepbahérlsnéoaposed of a

plurality o] h e h : n state of the
pl ant, 8% ﬂg@%épaﬁg#ﬁ %rg gﬁéﬁigg?lglénggaﬁﬁéé %%Sﬁents The
plant is |Wh%§@bzt§he|hrangmlgglpn afgther brakimgvildghtindiswinptiuit s
eonponentS1a£éa8b 18na&ddiélbhbﬂséiéééréﬁiéés99th&gi¥ &sebaeadwﬁlcy cles.

The CO%@ pﬂ%t i is_an el ectrgnics hous-
cont ai d%£%¥+ﬁgd foht, . oK weans PEstRis spEFangesryh “theygrme The
eIectronlCsMppByngaQZOpsratérséEédbiVeaySﬁhéSré@ﬁSlﬂghﬁOénﬂh6r|ﬁHéS of the

one bul b”NEGR R 5o RO SRBELELI G P8R AP rbB T apebE 4 ("

one buIb havi n SpeECTi Ve
oRer at ed bysat@%ﬁ%bﬁngaéﬁatee@Le front |ight [err] it is possible to

place a cover 23° OntC)ﬁ{ﬁhi{&51f§$221¢r&r&&gf&é%e dﬂ%g%le Io%Thls i's

t hen 15 younted to t rame the bicycle at a s tion
(Fi g. 4%) . C¥9R (heFPRteot C%Eﬁ%%ﬁtéolﬁBFc%Po+n@h??tQEgl§n9rBPFHéBlnﬂh|ch i s
Iocated | nuriiie 21E|ﬁh£EhVi§I6@nﬁécted to the control logic 10. It

is p0551b1e to conclude from the measured- dynamo-voltage
'Ug to the speed; from which the covered distance etc. can
be calculated and indicated by means of a time measure-
20 ment. ' ' |
e The bicycle light plant described so far can
K\/ be operated by commonly available dynamos G. _
- The described bicycle light plant is composed
of a piurallty of components, which, depending on the de-
25 sign state of the plant, may be replaced partly by gener-
s . ally available components. The plant is illustrated in
Fig. 11 in a general overview and with its components.
Figs. 12 and'13 illustrate correspondingly equipped bicy-
cles. The core ﬁart of the plant is an electronics hous-
30. ing 22, which contains the described electronics in its
~possible desigﬁ_levels. The electronic housing 22 acts --
preferably also as housing for the lamps of the front
light in case it is-eQuipped with two halogen lamps Vi,
Vi,2 (or one bulb having two filaments, respectively). If
35 the electronics is operated by a generally available
front light Vy’, it is possible to place a cover 23 onto
the housing 22 in placé of the lamp part. This is then



. the.driver (Firg. 12) and which includes .the described 5 LED-indi cators and
swi tches 11. The rechargeable batter- ies 8 are usually |located in the

el ectronics housing 22. If an additional battery 8 or solar cells 24,
respec- -tively, are used, these can be located at the area of the baggage
rack (Fig. 12). The electronics_is cdrnected to a 10 dynano G, which e.g.
may be a wheel hub dynano. If a LED rear |ight RL together with a braking
| i ght [erriourtedetlc thesfipameeoifs ther bésyoddi Al 8 sydtpbée Woch-a feel er

17 for the poak| ﬁﬂg"ﬂbg ?ﬁk%ﬂehﬁo&%ﬂ”SCE%%aéét@e§ﬁ&iESﬂoE0uhﬁ% 9heCtr0”'C

22. 1t is, however ossible to Use a caommon rear |1 &err
bi cycl e i 51 | PERY#dedd WthhglsléocﬂﬁﬁéhlPstgﬁuﬁbﬁéﬂ ﬂftﬁlélEBnﬁ etely
egist pped btnqcaf1+egh(Fﬂ@ann2baanagwalbub1d¢maﬂessaheeaeebtmbed 22 with

hal ogen. b UI| t.hereunt o, i di tor 21, - LE l'i ght
[err] 2%d9%$3 %d1+a5§ ngnﬁw%gFé?scg Fs ﬁgagggéP%onE%Q%%Srresponds
to the onele$ $|gre6usuﬁlanipastedhénetheFegecmsonICashpaseaga2B| cycle

plant in cprblfiobhgpe 1bhi paerERy broBL Lbghl: beitk §@”“983§¥Eam)5 Gand a
common rear f RL. The el ec tronics corresp onds f her e to the one

of Fig. 4.tieel¥sup¥e wFefh t KBeaBoFandbeciprpated, thEhﬁléyéPeoﬁlﬁh? pl ant
all ows an E&@@@?@Cﬁécnp€F§§L0m2WhlTheuéiécﬂﬂbhﬂ§b|¥stbenﬁéeﬁédlQ@|apOWBF
a

b h I I h I
T e g LT e R e
i nto al readgaexlsghhgRpi tggetherghithl anbsakling kaghvuBydési gaediat es.
Patent - cl aj 5brake i corre%goﬁh§¥§h§ EHQEbEB&aQEtﬁﬂéhféalskeibf'C

CIrCUIt conpr|5|n ron | east one
r echar geabf@r pehe ebr;alah@lg alagham)WBF-FhabFsecﬁi}n?ﬁ‘ée@| as- deﬁérlbﬁér &eterized

ih~that t hendi sysberbhobt 2pl ant g8 hBHb§8E, 228537 pbBgiB0AVELt @ke(8) for
charglﬂg t he recharg 10, able battery (8) “and a control circuit (10),
t

wher ei HEPTEBR r 6F i HEght R10y and the charging converter (9) are de-
si gned such that in depdntencke ofsthelustiaged siwfried by, which is

equipped with a completely equipped bicycle light plant
having a hub dynamo 32, -electronic 22 with halogen bulbs
Vi1r Vi, built thereunto, indicator unit 21, LED-rear
20 light R;, and braking light Bj and solar cells 24. The
electronics corresponds to the one of Fig. 6.

«E:. In contrast thereto Fig. 13 illustrates a bi-
' cycle_plant in combination with a COmmén front light Vv ’,
common dynamos G and a common rear light R;. The elec-

25 tronics corresponds thereby to the one of Fig. 4.

As results from the above description, the
bicycle light plant allows an economical operation which
uses optimally the electrical power that is available and
which secures in all driving cycles of the bicycle a op-

30 timal light yield according to regulations. It can be in-
tegrated into already éxisting bicycle light plants at -~

various design states.



A e '

.t'he dynanmp (G - at |low dynano voltage in a first range of op- 15 eration
(A) the lights are fed by the battery (8) and the energy supplled by the
dynano is substantlally fed to the battery (8), - at internmedi ate dynano
vol tage in a second range of operation (B) a preponderant part of the
dynanp 20 energy is fed to the lighfls and a snmall part of the dynano.
energy is-fed to the battery (8), and - at high dynano vol tage upon
reachi ng or. ex- ceeding a nom nal voltage of the lights in a third range of
operation (C) the voltage of tpg.l ghé?aiﬁsstablllzed at 25 the nom nal
voltage by neans of - a swi tching regula or and the remai ning dynano energy-:
i s:substantially fed to the battery (82 Bicycle light plant of claim 1,
char act er - ized in that when the lights are switched off all dynano 30

energy 6s fed to the battsiyyéﬁé 1£ghBI§¥§he hiﬂhtaﬁ|ambceilenﬁlQEu&Ee

di eh i t, hol . d tch (6
R ot L TR R L KRV KA
oper ati on. oB§ rechargeable batBerychedl aghlynphendrdfable mWBtheh&nanber-

i zed in thaiet henhphethehdedWiht Bntf) thé QEE&QEE"%&F}N& gj%tnthtcol?nas a

hyst eresi s, such that the transition between™t e second range
of. oper at | BRI§EEuRs Chprgingngonversery 4P ) hfgReFhaspinge ther xechamgerhe

5%dﬁn3|1monabM%2batteﬁythe)saﬁdnd bentbelfcﬁ&buﬁ@ngeoof ApRir@liinOthed-

Bicycle li n one t he precedi clains act rlzed in that

t Wo. smntch?%%tgggu%angs@a#?B% aB?o&ﬁﬁeﬁha%ﬁéPglﬁ°PW§r%FFét dt 259 [@%es t he
vol tage supppned sychhthdynanodéppndenaepoédehenvdlageecsuppdliled byt age and
t-he secondtﬁgedﬁggﬁag@G?uppl|ed by -the batteries at a pre- defined | ower

| i ght vol tage Bi cycle Ilght pl ant of one of the preceding 10 cl ains,
characterized in that Ttatslewsivmemo syehtagat impanfinsti ngngel off apgi ven

ﬁlnlnUﬂSVOéiaﬁspﬁf(Ametﬂ¥n§ﬂ§h£§3aiéefed by the battery (8) and the
energy'supplied by the dynamo is substantially fed to the
" battery (8), B ' |
- at interﬁediate dynamo voltage in a second
range of operation (B) a preponderant part of the dynamo
'~ 20 .energy is fed to the lights and a small part of the dynamo.
energy is fed to the battery (8), and
lﬁ\;f : ~ - at high dynamo voltage upon reaching or ex-
ceedlng a nominal voltage of the lights in a third range of
operat;on (C) the voltage of the lights is stabilized at
25 the nominal voltage by;means of a switching regulator and
" the remaining dynamo energy is substantially fed to the =
battery (8). _ '

2. Bicycle light plant of claim 1, character-

ized in that when the lights are switched off all dynamo
30 energy is fed to the battery (8).

3. Bicycle light plant of one of the preceding
claims, characterized in that it comprises a threshold
switch (6) for determining the voltage supplied by the dy-
namo (G) and the range of operation.

35 4. Biéycle light plant of claim 3, character-
' ized in that the threshold switch (6) is designed such that
it has a hysteresis, such that the transition between the

first and the second range of operation occurs at a some-

A




lights are switched off. 7. Bicycle light plant of one of the claims 1 to
6, characterized in that it.is designed such that each 15 time upon falling
"bel ow a gi'ven nini rrumvoltage of the dy- nano (G a tinmer (13) is started
and the lights are swit- ched: of f afjer expiration of a predefined tine
interval. 8. Bicycle Ilght pl ant of ‘one of the preceding clains,

h cteri hat e fron I.ght possesses two 20 |anps (VL1, VL2) or
char acter’feit WLAHEL A 9. BOS3essE, Lin, 20, e L1

one | anp Mher ei n
dependi ng thie tsecorsl tto dgee fiiamnst heartye and cﬁ@rzﬂtﬁtﬁomf the two | arrps or
coils, re- spectively, i e n cle e of
the precedl ng 25 cl alsms% acq%ctlgrqhq_' ci)ll%r?i{Bh qrhe {?{J rgi ng
converter c(lgi)lmsc,hé:l'@ﬁﬁqizﬁrlequ:mq thah twel ﬁwmgléﬁau F@Eﬁréﬁﬁc

conpongnt %)IW‘&é’(fd t\fl’féi‘é!lfd WHY fiyesd 'Q&H&ﬂfe@-sﬁ‘?gbbsgthﬁeastiﬂblléaat can
be conbi ned W|th front %fhct and ar“ffg 1 10
o cvolo! By Hns o ) HE drs Ghei Light 2EPLERIEGARE ¢ hat

‘the rear Ithﬁﬂse(da:)d ithec ool tige dsupphied Hwpthe gﬁlﬂatt&:ieshateanpnaen
cl osing of e%ll% %(%fogpé}t %Lﬁ}(‘_tl@of&e esuppl y of the rear light is nodu-

Iatable by nmeans ion ¢l cuit (19) such that 35 upon occurrence
f. the nmodul ated sign&l. Bieysisp Uighth plandpafatane: aheks noxeceding |ight

’{Jpp| ¥ oal %ﬂyc%&fﬂﬁi%é&%b%ﬁﬂ Yit is designed such that upon
falling beélow a glven minimum voltage of the dynamo (G) the
'llghts are switched off. _

. 7.-Blcyc1e light plant of one of the claims 1

N to'6, characterized in that it is designed such that each
- 15 fime-upon failing bélcw'a given minimum voltage of the dy-

namo (G) a timer (13) is started and the lights are swit-
ched off after éxbi:ation of a predefined time interval.
8. Biéycle light plant of one of the preceding
claims, characterized in that the front light possesses two
20 lamps (Vyg, Vp2) or one lamp with at least two coils with
differing nominal voltages, wherein dependlng on the volt-

‘Q:)~. _ age from the dynamo (G) one of the two lamps or coils, re-
spectively, is in operation.

9. Bicycle light plant of one of the preceding

25 c¢laims, characterized in that the battery, the charging

-convertér_(Q), the control circuit (10)'and the additional
electronic-cqmpohents required for driving the lights are
assembled in a unit that can be combined with a front light
and a rear light. '

30 10. Bicycie light plant of one of the preceding
claims, characterized in that the rear light (Ry) is com<
bined with a-stop light (B;) wherein upon closing of a
brake contact (18) the supply of the rear light is modu-
latable by means of a modulation circuit {19) such that

35 upon occurrence of the modulated signal the stop light
is operated,'wherein the stop light supply always occurs
through the battery.
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