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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stand

ards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The procedure
described i the ISO/IEC Directives, Part 1. 1

- dted—for S —
n particular the different approval criteria needed fo

are
- the

different types of ISO documents should be noted. This document was drafted in accordanee with the

editorial rujes of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i drawn to the possibility that some of the elements of this document maybe’the subje
patent rights. ISO shall not be held responsible for identifying any or all such patentights. Details o
patent rights identified during the development of the document will be in the introduction and/c
the ISO list pf patent declarations received (see www.iso.org/patents).

Any trade rlame used in this document is information given for the convehience of users and doe
constitute gn endorsement.

For an explanation on the meaning of ISO specific terms and:expressions related to confor
assessment} as well as information about ISO’s adherence to the WDO principles in the Technical Bar
to Trade (TBT), see the following URL: Foreword — Supplemefitary information.

The commiftee responsible for this document is ISO/TC 149, Cycles, SC 1, Cycles and major sub-assem
ISO 6742 copsists of the following parts, under the general title Cycles — Lighting and retro-reflective dey
— Part 1: Lighting and light signalling devices

— Part 2: Retro reflective devices

— Part 3: Installation and use of lightifig\and retro-reflective devices

— Part 4: Lighting systems powered-by the cycle’s movement

— Part 5: Lighting systems net;powered by the cycle’s movement

ct of
Fany
r on

b not

mity
riers

blies.

ices:
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Cycles — Lighting and retro-reflective devices —

Part 4:
Lighting systems powered by the cycle’s movement

1

This
and,

This
pow|
incly

2

The
indi{
refe]

cope

part of ISO 6742 is applicable to lighting systems used on cycles intended to be usédyon j
especially, bicycles complying with ISO 4210 and ISO 8098.

part of SO 6742 specifies requirements and test methods for the performance of light
ered by the cycle’s movement. It applies to light devices complying with [SO.6742-1. Light|
de lighting devices and power supplied by cycle’s movement such as.generator.

Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document.{including any amendments) appli

ISO $742-1:2015, Cycles — Lighting and retro-reflectivedevices — Part 1: Lighting and light signd

ISO
and

ISO
[EC

3
Fort

3.1
frict
gend

h742-3:2015, Cycles — Lighting and retro-reflective devices — Part 3: Installation and us
retro-reflective devices

D227, Corrosion tests in artificial atmospheres — Salt spray tests

0529, Degrees of protection provided by enclosures (IP Code)

Terms and definitions

he purposes of this-decument, the terms and definitions given in ISO 6742-1 and the follg

ional drive@enerator
rator for which the rotor or stator is linked to a pulley which press against the driving

a swlivel bearing through force

3.2

bublic roads

ng systems
ing systems

ent and are
or undated
ES.

lling devices

e of lighting

wing apply.

wheel over

positive drive generator

generators which are not concerned by the definition of frictional drive generator (3.1)

3.3

integrated lamp and power source
system including power source and at least one type of light designed to be used together, closed system

Note

1 to entry: Power generator characteristics are depending of vehicle movement.

Note 2 to entry: Light output performances are depending of the speed of the vehicle, or the time during which
bicycle has been stopped.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=8adbf1f9f2cc00d4163f5332cc2d58c2

ISO 6742-4:2015(E)

4 Lamps and interchangeable generators

4.1 General

The complete system shall be designed as open system which requires compatibility between lamps
and generators.

4.2 Requirements

4.2.1 Dynamo-operated front lights

Dynamo-operated frontlights (lamps emitting light to the front) shall correspond with the requiremnients
of ISO 6742{1:2015, 4.2 (Front position lamp), 4.5 (Low beam) and 4.6 (High beam).

Voltage lim|ting resources shall only become effective above the test voltage. Here, the-yalue of the DC
voltage, U, qorresponds with the root mean square of the AC voltage, Ueys.

Furthermofe:

— the norpinal voltage of the light source shall be equal to the system voltage or the light source ghall
be powgred via an appropriate electronic ballast;

— the lighting effect shall be deployed at 3 Ugfrat the latest;

— the ligll:]ting evaluation shall be performed at test voltage;

— the power consumption shall be <110 % of the nominalalte;
— the power consumption shall be 2,4 W or less at thefest voltage;

— electropic ballasts in these units shall have thecorresponding electrical rating.

Head lamps|with integrated capacitor to power, the light while halting shall be built so that the load df the
entire equipment on the supply system is not substantially higher than that intended for this equipinent
according tp ISO 6742-1:2015, 4.8. The entire equipment shall fulfil the necessary requirements aff test
voltage, where, based on a discharged.capdcitor, a charging time of 120 s using test voltage is permisfible
and the reduction of the dynamo voltage through the charging of the capacitor shall correspond with
the following conditions:

a) notexcpeding 60 % after 15’s;
b) notexcpeding 37 %@tteér 30 s;
c) notexcpeding 15 % after 60 s;

d) notexcpeding 5 % after 90 s;

e) not exceedmg 5% after126:

Any stand light shall emit visible light for at least 240 s.

4.2.2 Dynamo-operated rear lights

Dynamo-operated rear lights (lamps emitting light to the rear) shall correspond with the requirements
of ISO 6742-1:2015, 4.3 (Rear lamp), 4.4 (Stop lamp) and 4.8 (Stand light). And the power consumption
shall be 0,6 W or less at the test voltage.

Rear lamps with integrated stand lights shall be built so that the load of the entire equipment on the
supply system is not substantially higher than that intended for this equipment. The entire equipment
shall fulfil the necessary requirements at test voltage, where, based on a discharged capacitor, a charging

2 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=8adbf1f9f2cc00d4163f5332cc2d58c2

ISO 6742-4:2015(E)

time of 120 s using test voltage is permissible and the reduction of the dynamo voltage through the
charging of the capacitor shall correspond with the following conditions:

a) notexceeding 60 % after 15 s;
b) notexceeding 37 % after 30 s;
c) notexceeding 15 % after 60 s;
d) notexceeding 5 % after 90 s;

e) notexceeding 1,5 % after 120 s.

Any stand light shall emit visible light for at least 240 s.
4.2. Dynamos

4.2.3.1 General characteristics of generators

For measurements according to 4.2.3, voltage and power of dynamos shall’‘meet the values ¢f Table 1.

For generators, for which the outputs characteristics are depending on diameter of the wheel, the
minimum values given in Table 1 of the voltage and the efficiency{refer to the largest outside|diameter of
the yheel as provided by the manufacturer. The measuremen{ of the maximum values in Tqble 1 of the
voltage refers to the smallest outside diameter of the wheelas stated by the manufacturer.
Table 1 — Characteristics of generators
Speed Efficiency
. km/h
[ype of System
génerator y 215 g
15 25 210 %
<30
6V/3Wand 6 V/24W | 557y >3V >5,7V
and 6 V/1,5 W with fixed >30
Frictional resistor S7,5 V S7,5 V 57,5 V
drive
6 V/1,5W with electric | 2L35W 20,2W 21,35 W 30
load <47W | <47W <4,7 W -
6V/3Wand6V/24W | 57y >3V 5,7V
and 6 V/1,5 W with fixed - - 7E Y >30
: <7, <7, <7,
Poditive drive resistor
6 V/1,5 W with electric | 2L35W | 202W 21,35 W 230
load <47W | <47W <47 W }

4.2.3.2 Generator — Frictional dynamo

For dynamos which press against the driving wheel over a swivel bearing through spring force, the spring
force, measured perpendicularly to the rotational axis of the dynamo, shall be 10 N inside of the total
swivel area to loose contact with tyre. This value shall also be used for the measurement of the efficiency.

Should an AC voltage of 50 Vefror a DC voltage of 75 V be exceeded for this unloaded dynamo within the
specified speed range, additional measures shall be provided in order to meet this voltage limit.

4.2.3.3 Generator — Positive drive

For dynamos without gears and for the largest outside diameter of the wheel permissible for these
dynamos and at a speed of 5 km/h, the frequency of the AC voltage shall be at least 6 Hz.

© IS0 2015 - All rights reserved 3
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Should an AC voltage of 50 Vefror a DC voltage of 75 V be exceeded for this unloaded dynamo within the
specified speed range, additional measures shall be provided in order to meet this voltage limit.

4.3 Test Methods

4.3.1 Dynamo-operated front lights

Dynamo-operated front lights (lamps emitting light to the front) have to be tested corresponding with
the test methods of ISO 6742-1:2015, 4.2 (Front position lamp), 4.5 (Low beam) and 4.6 (High beam). The
test voltage shall be the rated voltage of substantially sinusoidal AC (frequency 50 Hz or 60 Hz) or DC.

Measure the voltage at the terminal of the dynamo.

4.3.2 Dymamo-operated rear lights

Dynamo-ogerated rear lights (lamps emitting light to the rear) have to be tested corresponding with
the test methods of ISO 6742-1:2015, 4.3 (Rear lamp), 4.4 (Stop lamp) and 4.8 (Stand light). The|test
voltage shall be the rated voltage of substantially sinusoidal AC (frequency 50 Hzor 60 Hz) or DC.
Measure thg voltage at the terminal of the dynamo.

4.3.3 Dynamos

4.3.3.1 General characteristics of generators

Measure the voltage and power at the terminal of the dynamo:

The efficiemcy can be measured according to AnnexB*and each parameter shall be defined py a
manufactuie of generators.

4.3.3.2 Frictional dynamos

6 V/3 W dyhamos ataload of 12 Q, 6 V/2,4 W-dynamos at a load of 15 Q and 6 V/1,5 W LED dynamps at
an electronjc load according Annex A shall then be applied or at a load of 24 ().

Before the [measurement, the dynamo thus loaded shall be operated at an ambient temperature of
(23 £ 5) °C|without forced coolifig for 20 min at a number of revolutions corresponding to a spe¢d of
30 km/h Affer cooling of the dynamo to ambient temperature, the voltage characteristics as well af the
efficiency shall be determined. Here, a driving wheel with a treadless surface shall be used.

The measugiements shall‘be carried out with the following procedure:

— determfine output'voltage and efficiency after 5 min of continuous operation at a speed of 15 kin/h;
— determjfine output voltage after reduction of speed to 5 km/h;

determine output voltage after raising speed up to, but not exceeding 30 km/h.

4.3.3.3 Positive drive dynamos

6 V/3 W dynamos at a load of 12 Q, 6 V/2,4 W dynamos at a load of 15 Q2 and 6 V/1,5 W LED dynamos at
an electronic load according to Annex A shall then be applied or at a load of 24 Q.

Before the measurement, the dynamo thus loaded shall be operated at an ambient temperature of
(23 £ 5) °C without forced cooling for 20 min at a number of revolutions corresponding with a speed of
30 km/h After cooling of the dynamo to ambient temperature the voltage characteristics as well as the
efficiency shall be determined.

© ISO 2015 - All rights reserved
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The measurements shall be carried out with the following procedure:
— determine output voltage and efficiency after 5 min of continuous operation at a speed of 15 km/h;
— determine output voltage after reduction of speed to 5 km/h;

— determine output voltage after raising speed up to, but not exceeding 30 km/h.

5 Lamps and dedicated generators

5- 1 GUllCl d}

The |[complete system shall be designed as closed system which does not have compatibility between
lamps and generators.

5.2 | Requirements

5.2.1 Principle of lighting system

This|system concerns front position lamps, rear lamps, stop lamps, ditection indicators, low pbeam lamps
and high beam lamps.

a) Measure the voltage (Vefr) at output of the generator for theldifferent speeds with the lighting devices.

b) Reproduce the output signal (Vefr at the same frequency as sinusoidal shape) to lighting devices to
Check the photometrical performances.

It copld be necessary to supply several samples in-order to test the product.

5.2.2 Speedranges

Becduse this system is depending on,thecycle’s movement, we are defining three speed ranges.

5.2.2.1 Very low speed: below.5 km/h

No requirement.

5.2.2.2 Low speed:frem 5 km/h to 15 km/h

The [light outputdevél should be in conformity with the position (“to be seen”) function according to
ISO $742-1:2015;4.2 (Front position lamp), 4.3 (Rear lamp) and 4.7 (Direction indicators).

It is pllowed.that the light is flashing.

5.2.2.3~ Normal running speed: abave and from 15 km/h
No visible flashing.

Photometrical performances should comply with corresponding category of the light included into the
system.

5.3 Safety requirements

5.3.1 Environmental behaviour

This system should match the same requirements than any other corresponding product as described
in ISO 6742-1 and ISO 6742-3.

© IS0 2015 - All rights reserved 5
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But it should withstand any speed up to 50 km/h.

5.3.2 Test method

5.3.2.1 Test method to check photometrical requirements

The requirements above should be tested from 5 km/h to 15 km/h.

If a stand-light is available, the system shall be operated for 2 min at 15 km/h, then stop and test.

5.3.2.2 T

ot maathad o ol ool Lol ori o of o cxaand 0N 1o /1,
ESTTIICTIOU O TIIC R OTIIavIiouT ata SpCCU UOT U IXIIT/ 1T

Endurance
held at 50 K

[fthe systenp could be switched on and off while cycle is being ridden, switch it on and off 10.times at 30 k

6 Comn

6.1 Requ

6.1.1 Conrosion resistance

The lighting

6.1.2 Wa

The lighting

6.1.3 Lod

The loading

6.2 Test

6.2.1 Conrosion testing

The entire
undergo cor

6.2.2 Wa

Dynam

fest is conducted first at 30 km/h for 30 min. Then speed is increased to 50 km/hin 5 s
m/h for 10 s. Then steadily reduce speed down to 0 km/h.

irements

Ler resistance

ding requirements

shall still be functional after testing according to the test method described in 6.2.3.

methods

ighting systemn_(front lights, rear lights, dynamos in functional assembly conditions)
rosion testing.according to ISO 9227. A total of 96 h shall be run with a salt concentration of]

Ler resistance

jon requirements and test methods for lighting systems and the loadiy

and

m/h.

equipment shall still be functional after testing according to the test method described in §.2.1

equipment shall still be functional after testing according to the test method described in §.2.2

shall
5 %.

ps”in functional assembly conditions shall undergo water spray testing according to

[EC 60529, regarding class [PX4: protection against water sprays.

— Dynamo front lights and dynamo rear lights shall fulfil the class IPX3.

At the end of the test allow the unit to drain for 1 h.

6.2.3 Tes

t of electronic load

The equipment shall be tested according to circuit in Annex C.

© ISO 2015 - All rights res
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7 Instructions

The instructions shall be provided with each lamp or system. These instructions can be provided in
all types of format (paper, CD, website.) according to national regulations and shall be written in the
language of the country where the lighting device is to be marketed or by visual tools, such as pictograms
and illustrations shall feature prominently in the product safety information. When an electronic format
is provided, a paper version shall be available upon request. The customer shall be made aware of this
information either by the manufacturer or the retailer. Instructions for use shall contain the following
information on:

a) type oflamp;

b) method for fitting the equipment to the bicycle;

c) Fpompatibility (output, input, connection);

d) pperation and adjustment.

Addftional information may be provided at the discretion of the manufacturer.

8 Marking

8.1 | Requirement

BotH lamp and power sources shall be durably marked with:

a) rhe manufacturer’s name, abbreviation or trade-mark;

b) the model name, production number, symbobor other identification;

c) therated input, output power, or anything to describe compatibility for open system.
Marking a) shall appear on the surfaces\which is visible after assembled on the bicycle, in ch
less than 1 mm in height.

8.2 | Durability test

8.2.1 Requirement

When tested by the~method described in 8.2.2, the marking shall remain easily legible. It
easily possible tatemove any label nor shall any label show any sign of curling.

8.2.2 Testuiethod

Rub [the marking by hand for 15 s with a piece of cloth soaked in water and again for 15 s wi
clotl-seakedinpetrolevm-spirit

hracters not

shall not be

th a piece of

© ISO 2015 - All rights reserved
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Annex A
(informative)

Electronic load for power-measurement of 6 V/1,5 W LED dynamos

T2P

[ 14
T

: i R3
x1 -
L
x2 Il t

R1 R2
* L L ? R
L J
_I I_
THN IC1B IC1A +| 1
—1 B T
T2N
«—— N

Key
Component$ Connections and supplies
C1 capaditor C=1 000 pF X1,X2 terminal for dynamo
IC1A operdtional amplifier LN  DC supply voltage with neutral

IC1B operdtional amplifier
TIN  N-Channel MOSFET
T2N  N-Channel MOSFET
T1P  P-Chgnnel MOSFET
T2P  P-Chgnnel MOSFET
R1 resistor R =1 MQ.

R2 resistor R =1 M()

R3 resistior R =10 ()

R4 resistorR = 3,3 Q)

Figure A.1 — Electronic load for power-measurement of 6 V/1,5 W LED dynamos

The following components are needed for the measurement:
a) T1P, T2P: P-Channel MOSFET [e.g. SI 4562 DY (one by one N- and P-Channel MOSFET)]
b) TI1N, T2N: N-Channel MOSFET [e.g. SI 4562 DY (one by one N- and P-Channel MOSFET)]
1) Total Gate Charge: Qq < 50 nC
2) Drain-Source Voltage: Ups > 30V

3) Drain-Source On-State resistance: Rps(on) < 50 m()

8 © IS0 2015 - All rights reserved
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d)

f)
The

4) Gate Threshold Voltage: Ugs(th) < 1,6 V
IC1A, IC1B: Operational amplifier (e.g. LM 2904)
1) Input Bias Current: Iijppias < 50 nA

2) Input Offset Current: linoffset < 5 nA

3) Supply Voltage: Usypply =3 Vto 30V

4) Offset Voltage: Upffset < 10 mV

ISO 6742-4:2015(E)

HJOutput voltage SWing Uouth S Voc - 1,2 V, UouiL < 0,3 V
R1 - R4: Resistor

1) R1,R2:1MQ

) R3:10Q (1 %)

B) R4:3,3Q(10 %)

C1: Capacitor

1) 1000 pF 25V (20 %)

Power supply: 3V +30mV,1ADC

MOSFETSs have to be enough cooled.

© ISO 2015 - All rights reserved
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Annex B
(informative)

Efficiency calculation

B.1 Efficiency calculation

The efficie

tly, n, can be calculated using the Formula (B.1):

[B.1)

B.2)

B.3)

Pout
=—14x100%
1 Pi
where
2 is the electrical energy output (W);
out
p. is the mechanical energy input (W).
n
P . is calcplated from Formula (B.2):
_ >z
Pout - 14
where
U is the measured TRMS voltage atspeed (V);
R is the resistance of the load (Q):
P, is calcufated from Formula (B.3):
P, =FPXRMX2XTXn
where
M is thewmieasured force (N);
RM isthe lever arm of force measurement (m);
n is the number of revolutions per second (rps) of a tyre.
10
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