3n*B1o°uoneAocuUIBULIBYS MMM 31ISgaM [1ouno) uBisaq siy1 Buiisia Ag s1oNpoid WNIUUS||IA INOCE 810W INO pulj UBD NOA

"apeW SI 1 MOY «
‘apeW SI 11 3JaUM o
‘Jalnjoejnuew ay)

;1IN0 pull pue swoy Je aney noA Yoseasal E
1onpo.d [eo1109]8 Ue 8sooy)

‘safiem uoiun pajenjofau urea siaxlom ay] ‘SI9pualo
JO slagquiaw Ajile) pue USWOM pasnge ‘siapuajjo
pareljigqeyal ‘ajdoad pajqesip Ag payels Ajurew ae
BOLYY YINOS ‘umo] ade) ul saLiojoe) oMy ay] ‘sajesado
31 YdIYM Ul SaiIuNwiwiod ayl 0} 8IngLiuod o} uonedijgo
ue sey ssauisng eyl sanaljag dnois Aejdeaiq syl
(%S2) uonepuno4 aj17 Alsqr 8yl « -dnoib seoinas

(0652) 1SN11 SIBHIOM A1 [eroueul) abie| e ‘dnoig ayi Auagr syl Jo wire Aueyo syl
‘uoirepunod 817 Auaqi ays yum diysiaupred ui SYIom
dnoug ay] -oipey Aejdaal4 ayl saonpoud osje yaiym
dnoug Aejdaal4 ay1 Ag apew si uisjue Aejdaslq ayl

"SJUBUIUO0D 931y}
ssoJoe sqol 00g pareald sey dnols Aejdaaid ayl

(9505) uswom pasnge

JO Uo119910.4d pue SIBPUBYO JO UOIBN|Igeyal 0}
paniwwod uonesiuebio ue - OYIIN - 10198} 42101 3Y]
"yalol paysiuy
ay1 anIb 01 ||ays ay1 apisul sued [ealueydsw pue
[e211109]8 BY) 3|qUIaSSE pue ||ays Ja1no ay) aonpoud
:SMOJ|0} SB PAUMO 3Je S3110198) 8y L 01 saulyoew Buipinow uonaalul syesado sisxiom aylL

(%08) eousy yinos ul
suonesiueblo pajgesIp UaAas ayl - A101oe) olpel 8yl e

apew s, Moy

1S
Wl freeplay self-powered lantern $

o
o
&d W -

CASE STUDY

3

NN

This is a hand-held torch with a
rechargeable battery and a wind-up,
spring-driven generator.

You can use the wind-up generator to
recharge the battery. If the battery

fails you can use the wind-up generator
to light the bulb. 55 turns stores

enough energy in the spring to give
light for up to 4 minutes.

The torch is manufactured in Cape Town,

South Africa - mainly by disabled or
disadvantaged workers.




how it works
wind-up spring

!_ The 2.4 volt rechargeable battery lights the bulb generator
‘ " when you push the switch from off, past charge o
to normal. If you push the switch to maximum the flashing circuit

bulb shines more brightly. A fully charged battery

gives a ‘shine time’ of up to two hours. When the
battery runs out you can recharge it by switching to brake, which traps spring
—_ charge and using mains eletricity and an adaptor that converts in energy stored position

the high voltage alternating current from the mains to low
voltage, direct current. Or you can use the handle to _,.H’
wind up the spring with the switch in the
off position O and then switch to
charge ‘ and let the spring unwind.
This will increase the level
of charge in the battery.

circuitry giving 3 volt output

[ [ [« [ []

The battery is supplied with the

RBRC (Rechargeable Battery

Recycling Corporation) seal, to J
indicate that when the useful

life of the battery is over you

should dispose of it in an
environmentally friendly way.

You can remove the lens and reflector by twisting anti-
clockwise. This reveals the battery, the bulb, a spare bulb
and a slide switch. You can use the slide switch to set the
torch to flash to attract attention in the case of an emergency.

The bulb is filled with xenon gas which is inert and
does not react with the white hot filaments.
There are two filaments; one is used on
‘normal’ and both on ‘maximum’ brightness.

Left: Input and output sockets enable

. connection to external devices
You can use the energy stored in the

spring to drive other electrical devices

providing they do not require more than

3V and 350maA (the equivalent of using

2 AA batteries). You just wind up the

torch, connect the device to the

3V output socket at the back of the torch

and switch to charge. The spring unwinds, turning
the generator which supplies the electrical current. P

Below: The injection moulded handle is ribbed
for stiffness and lightness

Below left:  Both battery IE and spare bulb

are very accessible

o

Find out how the following devices work:
= generator - as used to light cycle lamps,

E research « solar-powered garden lamps.
Present your findings as labelled diagrams.




