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Hnt contem with givi 3 you the best value for money, we now come
!lll Wﬂh a good method of saving itt - |

iF ¥ﬂU OWN GR use bmten/ :
powered equipment then the price of
batteries and the monotonous ‘
- regularity with which replacements
are necessary must surely cause
i manical depressions as well as burn
4 holes in the proverbial pocket. -
‘One answer is to buy Nicad ceils
— although you may have to arrange
a second mortgage initially, because
they are pretty expensive (abo

mﬂm%@w&wmﬁﬁa :
recharges. Just think of all that _
mmymwddmii -

Nicads need to bacharged wﬁh B o
more or less constant current. This
current is derived as a function of the
capacity of a cell and the length of
time being charged. To tlarify this
point we can iake for an example a _
cell — size AN (equivalentto U111,

HP 11 etc). Capacities of cells vary
from manufacturer to manufacturer

nicad charger is designed with this and take veaémgs with eac:h resistor”

but an AA sized nicad hasan __eriteria in mind. It will comfortably . in ciréuit and c.-_ta : ;f necessary.
approxirmnate capacity of 0.5Ah. ' charge up to six celis in series {of the o Raiaile Gy
Simply speaking, if 500 mA is drawn same type) at a rate of - amps .- M“P _ﬂ iR

_ from the cell it will provide power for The values given for R2-11 were ‘Construction is sh'npié thers are ,
one hour. If 50 mA is drawn then the theoretical, derived from Ohm’s law. ﬂnly 6 components inthe main part "
cell will provide power for 10 hours. The charging current can be checked - ‘of the circuit {not counting the -

Similarly, to recharge the cell o full - easily by connecting an ammeter
?99‘5*;3 gﬁs“’m“@ :ﬁ% W) across the Output eg\ae current -

WO e 500m one o in stant whatever the lead)
25QmA for two hours, etc. oo SW £ it wh e
This is where the basic problem =
lies. Because of the make-up of the
cell, if an overcharge is giveneg -
250mA for 3 hours, then permanent
damage can be caused to it.

- Bo, atany given charging current
the cell must be disconnected at the
time of full charge, or so it would
appear. {tis, however, a little known
fact that at currents less than 5,
{where C is the capacity of the celi .
then no permanent.damage can
occur, no matter how long the cells
are connected to the charger. The ETI

cmremaemng mm Ritam f)."
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Sy s — = L i TABLE 1 i ’
% HOW IT WORKS 28 Bositton. Resistor *  Cilrrent Type of cell & Capacity
: &T@ﬁ?ﬁﬂiﬁ:ﬁi Eet? ﬁoaf 1 R2 - SmA 150 mA Hour Button cell
| voltage regulator and a current limiting |~} 2 R3. % 17TmA 280 mA Hour Button cell
resistor, asm Fig. 1. - 3 R4 — 5.5mA 90 mA Hour PP3
; Rlda:mzsthemmﬁaﬁvesﬁ 4 RS ~” 75mA 1.2 A Hour PP9 .
tor is in use then a constant 5 R6 : 1ImA 0.18 A Hour AAA
% kbbb i 6 R7 - 3lmA 10.5 A Hour AA
essentially a negative feedback loop, 7 RS -~ 125mA 2AHourC
acting to maintain a constant current 8 RS9 ~ 250mA 4 AHourD
through the resistor and into the load. 9 R10 375mA 6 A Hour
A slight disadvantage of this sort of 10 R11 625mA 10 AHour
drcmtxsthepowa'dxssipatedfromthe ;
resistor. With 5V across it and say a |

cuwentofsm.&thmughit.thepowerp ;

5 P=IV= &iampxavoﬁs
= Ywatts, .

Tabie 1. Showing switch SW1 positions related to cells under chargs.

2 'I'fnsmennsthe use of a large a’nd qmte il W yoLtage  four '
+ 5 Ot REGULATOR —"VW—' premrmnteeT)
m g : COMMON ol
‘ 3 e L cunagw
i 3
7 O : 0

Fig. 1. Asmnwumdofmvidlngl

- voltage increases, | curent, using a voltage regulator,

- increasing the base voitage of Q2, whose 3 wm ..db.d‘

emitter voit - increases (and i

. vice versa if Vi of | im:rea;esL e:

m iaop been form O

which maintains a relatively cnnstant 1 ; ©
vohmmk&r b ah e 20 s
|2 throngh R2 is also. the CURRENT

thebsd 50 Ohms law |

It is simply now, a matter of choo
_the juired current and calculating the

PARTS LIST

RESISTORS
{all AW, 5% except where shown).
Rl 1K -
4 R2 68R «
R3 39R
“R4 120R =
< RS 10R »
R& - 56R
«R7 22R »
~R8 5R6
R 2R7 4 watt
R10 1R8 % watt
R11 1RO ¥ watt

CAPACITORS

Cmatosurt

12V 1 Amp mains trans-
ides 1-Pole 10-wny Rmry
Sumble mnnwtimn_ to celis- :

BUYLINES'.

There shouid be no problems in
obtaining any of the components
from any stockist.




] SW1 ROTARY SWITCH
{SHOWN IN POBITION 1)

: pREC S et . gl
el O 2 TR1 240V —12v £ -
i Lo - JE-npmmEn

i 1wmmuumum.nd;w§u i given in

per hour, therefore enabling them to
- be constantly trickle charged and
kept at full capacity day and night. if
- the cells are partially discharged on
connection they will take up to 16
hours to reach full capacity.
. .PP3 and PAPS type nicads can _
~also be charged butonlyoneata
time, unlike the lower voltage types.
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KEY:

WHAT A BIND!'

] i 1: The bit of ¢ e}ibédlqtemfmu thought ym‘;'df
45 e 3 leave for later, - . £
. 2: Coffee stains (instant).

3: A useful-sized bit of stiff paper to stop the
window from ratiling,

4: Rough calculations for your new eom-
bined egg timer/Iaser cannon project.

5: ETI makes a fair soldering iron stand.

6: The dog insisted on carrying your copy to
vou along with your slippers.

Half our orders for binders are
repeats: we think that says a let for their
quality. At £3.20 all inc. you get a great
deal of peace of mind too!

ETIBinders
145 Charing Cross Road,
London WC2H OEE
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