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The Care and Feeding of NiCds
Some clever tips for long life. plus a neat home-brew charger.

In today's world of recluugeublc lithium-ion. nickel metsl hydride. and renewable
alkaline balleries. treditionel nickel cadmiutns may still be your most logical and
cost-ettcctive choice. llerc, long-time ballcry wizard K9TRG explains some ground
tloor facts and otters up an easy-brew charger for these gems.

Photo A. The K9TRG multipurpose NiCd charger assembled and
readvfor interconnection to an ex ternal transformer; as discussed
in text. Board is only 1.5 inches square. Photo by K4nVl .
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T
here has been milch misleading
information about l'\iCds . First
of all , memory in most modem

NiCds is almost nonexistent today.
Much has been written about com
plete ly discharging :\' iCds be fore re
cha rging them. If a NiCd ce ll is
discharged much below the standard
test vo ltage of I or 1. 1 volts per cel l,
you stand a good chance of permanent
cell reversal and loss of ce lls.

Some electronic devices have a low
voltage cutoff c ircuit that is supposed
to stop the complete depletion of the
battery. It ' s possible that this is what
was meant by completely discharging
the battery before recharging. The
statement is misleading, as it is wrong
to allow a Ni'Cd battery discharge to
even near :=ero volts per ce ll.

The standard test for NiCd ce lls is
capacity in rnA, limes one hour. Thus,
a 450 rnA ce ll or bat tery shou ld de liver
450 rnA for 60 minutes before it drops
below 1. 1 volts per cell.

It is difficult to have long battery life
with quick or rapid charging. Heat is
the enemy of an y type of battery.
Rapid cha rge batteri es use severa l
methods to prevent overheating and
are only partially successful.

The charger circuit 1 would like to
show here will solve seve ra l problems.
First. it is inexpensive. simple, and has
only a few parts . Secondly, you will
have some fast cha rge capability, but
more important. you will be able to
leave the charger on forever, with no
overcharging. This design has been
used for IS years on some ba tteries.
and they are still going strong. A view
of the charger 's PC board assemhled
and ready for use is shown in P holo A.
A view of the PC
board (only) is in
Pholo B, and its
c ircuit diagram is
in Fig. 1.

We take advan
tage of some fixed
assets in this de
sign. for cost. sim
plicity, and safe ty.
Select your power
transformer keep
ing the fo llowing
in mind: NiCds
should be charged
at 10 percent of
their rated capac
ity. A 450 rnA
battery should be

initially charged at approximately 45
rnA , so a 50-75 rnA transformer is ac
ceptable . This is one of the fixed as
sets, to prevent ba ttery overchargi ng.

As for the AC output voltage, se lect
a transformer with a voltage rating
about 1.4 times the desired DC volt
age , plus .75 volts for each of the 2 di
odes and regu lator. If, for example ,
you wa nt to charge a 12 vo lt battery
pack, the AC RMS voltage should he
about 19 volts. Any more, and you will



Parts List

Name AS No. Cost

01 ,02
276-1101 or

2 for $.49
276-1102

03 276-026 2 for $1 .29

C1 272·1030 $.99 ea.

C2 272-14358 $.69 ea.

7805 276-1770 $1.19 ea.

R1, R3 27 1-1321 4 for $ .49

R2 271-342 $1 .49 ea.

Far Circuits, 18N640 Field
PCB Court, Dundee Il 601 18; fax

(847) 836-9148; $3 .00 ea.

Table 1. Parts list.

for this article. R I is 1000 ohms and
R2 is a 1000 ohm, IS-turn Radio
Shack pot for easy vernier line tuning.
R2 ideally shou ld be close r to 1500
ohms, but is not easily available; add
1~2-300 ohms for more R4 if a little
more output voltage is requi red. Be
sure to place a jumper in its place if
you use the FAR Circuits PC board,
and do no t use the extra resistor. R3 is
1000 ohms and 0 3 is an LED to indi
catc power; both may be deleted if de
sired. C2 is a 2.2 Jl F. tantalum, CI is
470 JlF, and hath can he rated at 25 to
50 volts. 0 2 prevents a back voltage of
the battery from destroying the regu la
tor. Charging voltage for NiCds sho uld
be about 1.4 to 1.45 volts per ce ll at
full charge, or approximately 10 x 1.43
= 14.30 volts for a battery pack. NiCds
like some AC component in their
charging. In fact, some inexpensive
chargers Lise 115 volts AC from the
line with a current limit ing resistor, or
pilot light , and a diode, peri od .

No w we need a little patience to ad
ju st p rop erl.v. Set R2 to maximum volt
age, and monitor the charge current.

Adjust R2 for abou t 10 percent of the
rated capaci ty of the battery or pack.
Leave this setting for 24 hours. Then
slowly adjust R2 so that the charge cur
rent is about I or 2 percent of the bat
tery capacity; the ch arge vo ltage
should be about 14.32 volts. Leave this
set for ano ther day or so, then reset R2,
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resis tors it can
he configured for
any output volt
age from 5 to 30
volts.

To describe the
circuit and the
built- in safety fea
tures we mentioned
earlier, we use the
current limiting of
the transformer as
part of the method
to avoid over
chargi ng the bat
tery. The fi xed
asset of the 7805
voltage regu lator
is its internal

thermal overload protection. Unless
you arc chargi ng high current batteries
(that need over 200 rnA), we recom
mend you delete the heat sink. The
regulator will pass 100- 200 rnA with
out it for some time and will shut down
automatically if you acc identally draw
more current for some period of time.
This also protects the bauery from
overcharge .

DI -02 can be almost any silicon di
odes; I1\'4001s shou ld work well here,
as they are rated at I amp and ha ve a
PLY of 50 volts. For the 10 cells used

+
C1

470 ~F

YFAR CIRCUITS 1.

"""

Dln

120VAC

have excess ive heat to dissipate; any
less, and you will not have enough
voltage to reach the full rated charge
current. The excess heat is not a prob
lem for the regulator. provided you use
the proper hea t sink. Walltransfonners
are a good choice. as they are plentiful
and inexpensive at hamfests.

The next fixed asse t we take advan
tage of is the 7805 regulator. It is rated
at I amp if properly heat sinked. but
more important ly, it has thermallimit
ing. The 7805 reg ulator is normally
fi xed at 5 volts; however, with 2 extra

Photo B. FAR Circuits' PC board of the K9TRG multipurpose
NiCd charger is pre -drilled and silk-screened, with a p arts place
ment guide for ea sy and foolproof home assembly. PhOTO by
K4TWJ.

Fig. J. Circuit diagram of the /IIultifJ1II7!Ose K9TRG charger. PC boards for easy assembly
available f rom FA N. Circuits.
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interesting QSL cards with your local club
newsletter (indicating when and where the
next ham classes arc scheduled . of course),
you're in business.

Think of your portable rig as a power
ful "show and tell" tool. It should be as
important as a sampte case is to a sa les
man or a Bible is to a missionary. Now,
go fi re up your own mobile or portab le
rig out there and get somebody excited
abou t ham radio! PI

With the tracking chart in thi s issue of
73. your HT. long whip antenna. speaker/
mike, and earphone or carbud headphones.
you' re ready to make AO~27 contacts. Lis
ten for the satellite. When it sounds good,
try tmnsmuung. Don ' t transmit unless you
have good reception. Try weekdays first.
The satellite is very crowded on weekends.
While the satell ite "regulars" try to give the
portable and mobile stations pri ority, week
ends arc a problem. Imagine a repeater with
a coverage area of NorthAmerica! It' s quite
an expe rience just to hear the activity on
AO-27. Try it!

J wi ll be try ing out the new MFJ whips
during March on my 5 W HT. Listen for me
on the listed passes. Next time. we'll look
at other antenna options and another great
FM satellite, SO-35. PI

Get on t he ai r!

HAMSA TS
continuedJrom page 43

Another concern is Doppler shift. Satel
lites in Low Earth Orbit (li keAO-27) travel
fa st enough to cause apparent frequency
shift for an observer on the ground at VHF,
and especially UHF frequencies. At the be
ginning of the pass. (he satellite downlink
will "appear" to be as much as 10 kHz above
436.7Y7 MHz. Se tthe HT to 436.81 () MHz.
When the satelli te is at Te A, the frequency
should be set to 436 .800 Mll z. As the satel
lite progresses to the south. tunc down to
keep received signals dear.

For the uplink, little or no frequency ad
ju stment is required . Doppler shift on two
meters is one third that on 70cOl . While the
downlink will seem 10 move as much as 20
kHz during the course of the pass, the up
link "drift" is only about fJ kHz. The FM
receiver in the satellite will keep up with
this much frequency shirt.

Tunin g during t he pass

APR 1

MAA 26

WATERFORD, CT Th e Ra dio Am ateu r
Society of Norwich will hold their Ham Aadio
Auction althe Waterlord Senior Center on RI.
85 . From Hartford , take At. 2 Sou th to At 11 to
AI 85 South. From the Shoreline, take RI. 95
to Rt. 85 North. Talk-in on 146.730{-). Bring
your gear to sell (1 0~'O commission to RASON).
Free admission , free parking. Contact Tony
AA 1JN at (860) 859-0162, or see the RASON
Web page at {www.rason.orgj. fa

CALENoAA EUENTS
continued f rom page 3 8

orders must be received by March 1st. Please
send an SASE.

MADISON,OH The Lake County ARA will hold
its 22nd annual Hamfest/Compute rfest, 8
a.m.- 2 p.m. at Madison High School on North
A idge Rd. in Mad ison OH. New and used
amateur radio , computer and various other
types of electronic equipment will be featured.
Th e hamfes t wi ll also fe atu re c ra ft
demonstrations and VE exams. Admission $5 1- _
atme door. 6 fl. tables $8 , 8 ft. tables $10. To
make table reservations call Roxanne at (440)
257-0024 .

Secrets of Transm ission Lines
contmuedjtom page 28

The transformer T I is a bifilar
wound toroi d . It is not critica l. It only
needs to present an open circuit reac
tance o f abou t +j500 ohms at the lo w
est freq uency you intend to use . I have
used a Ferronics l l-220-K core Q1 = 125)
about 3/8-inch in di ameter and 3/32
inch thick with 40 bifil ar tu rns of #30
60 73 Amateur Radio Today . March 2000

so that the current is still about 1- 2
percent of the rated battery current.
W hat we are doing is setting the trick le
charge curre nt to the internal resistance
of a fu lly charged battery or pack.

To test the circ uit , attac h any kind of
small load to the battery for j ust a f ew
seconds. Now turn on the charger
again and watch the current. You
should see the current go up. to some
th ing less than the maximum of the
power transformer and the regu lator. It
wi ll slowly taper back down to the saf e
1 to 2 perce nt of the rated battery ca
pacity. The transformer, regulator, and
proper setting of R2 will resu lt in an
automatic charger that will give you
some fast charge in the begi nning and
a safe trickle charge that you can
maintain connected fore ver. fa

The Care and Feeding
of NiCds
coounuea from page 22

Co nclusion

I fo und the TVNCR receiver project
to he interesting and very challenging .
O nly those challenges have been di s
cussed that specifically enable you to
get started o n an educational journey
of discovery. There are an abundance
of challenges waiting ahead . Ge t on
the experimenter 's bandwagon, sa l
vage a VCR, and get mo ving ! fa

or more channels occur sim ulta
neously. The reason for interference is
that the 4.5 MHz IF passband is about
130 kHz in support of TV audio. and
the wide channel allows adjacent chan
nels to pass through to the detector.

enameled wire. It measured abou t 74 u.H
per side at I to 4 MHz.

The bridge is a fi xed Wheatstone
type that has the antenna as o ne leg .
When the antenna looks like SO + jO
ohms, the bridge output vo ltage as
measured at B fall s to zero. For all
VS WRs below abo ut 2: l , the voltage
at B is lower than the forward vo ltage
sample at A. The meter for reading
voltage s A and B sho uld ha ve a n im
pedance no higher than 10k. A vo ltage
comparator and an LED can com pare
the vo ltages A and B and ligh t when
ever the VSWR is less than 2: I .

In operation , the relay is flipped into
the "tunc" posit ion and the transmitter
keyed. With only a few mi lli watts radi 

- - - - - - - - - - - - - ---1 ating, the tuner is tuned until the vo lt-
age at B is nulled . The transmitter is
unkeyed and the re lay swi tched LO
"run." Your fe llow hams will thank
you for the micro power tune-up.

Please fee l free to use the two
GWBASIC programs pro vided in thi s
art icle . Due LO the ir short length they are
easy to key in if you are interested. fa




