
SAFE CHARGING 
I am using 12-volt 4-amp/hour 

rechargeable batteries for my 
camcorder and need a good 
charger for them. I've been using 
a transformer but I can never tell if 
I'm overcharging them. Do you 
have a circuit that can safely 
charge the batteries?-L. 
Shedler, Folsom, CA 

When you consider all the brain 
damage you have to deal with if you 
want to use Ni-Cd 's, it's amazing that 
anyone still uses them. That probably 
says more about the state of re­
chargeable-battery technology than 
anything else. Despite internal short­
ing and recharging hassles , they're 
more popular now than they ever 
were. 

The key to success with Ni-Cd 's is 
knowing how to recharge them with­
out damaging the cells and there have 
been zillions of words published in 
this magazine and others (our words, 
of course, are much better) about 
how to take care of Ni-Cd batteries . A 
quick trip to your library will result in 
your finding out more than you ever 
wanted to know about the use and 
abuse of Ni-Cd 's. 

The rate of charge that can be used 
on a particular Ni-Cd cell depends on 
how it's constructed and its capacity. 
Most cells can 't be rapidly charged 
without circuitry that monitors either 
their internal temperature or pres­
sure. or both . That's because a Ni-Cd 
generates oxygen as it charges and, 
if the rate of charge is too high, the 
gas will be produced faster than it can 
be absorbed in the cell. As you can 
guess. the result of the overcharging 
is usually a rupture of the cell seals­
and if that happens. the battery is 
history. 

The safest charge rate for any cell 
is the so-called C10 rate . That refers 

U) to the time it would take a battery 
~ with a voltage of one volt per cell to 
~ reach full charge in ten hours. In more 
0 practical terms. the number is one 
~ tenth the rated amp hours of the bat-
6 tery. In the case of the cells you're 
0 using, that translates to a charging 
fi rate of 400 mA. 
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You can use any circuit you want to 
charge the battery as long as you 
calculate the correct resistor value to 
keep the charging current at 400 mA. 
Even the voltage you apply to charge 
the batteries isn't as important as 
keeping the charging current from ex­
ceeding the C1 0 limit. 

FIG. 1-WHEN CHARGING NI-CD's, this 
circuit will monitor the battery voltage and 
provide you with a signal when a certain, 
presettable voltage has been reached. 

The circuit shown in Fig . 1 will 
monitor the battery voltage and pro­
vide you with a signal when a certain. 
presettable voltage has been 
reached. The signal can be used to 
sound an alarm, trigger a relay, or 
whatever else you might need. The 
relay could drop the charging rate by 
adding another resistor in series with 
the current limiter or even disconnect 
the charger completely. 

When you first apply the charger to 
a drained battery, the voltage in the 
system will drop to the battery volt­
age and. as the battery continues to 
charge, the system voltage will rise. 
When it reaches a level determined 
by the setting of R3 , Q1 will turn on 
and you ' ll get current flow through its 
collector-emitter junction . As shown 
it will turn on an LED but. as I men­
tioned . you can replace that with a 
relay or whatever you want. 

There's absolutely nothing critical 
about building the circuit and its ac­
curacy is totally dependent on how 
well you can tune R3 . That's why it's 
listed as a multiturn potentiometer. All 
you have to do to calibrate it is to 
apply 12 volts and slowly adjust R3 
until the LED Cor, of course, the relay) 
turns on . ·• 

LACK OF TACH 
I have a digital tachometer that I 

used successfully for years on an 
older car where it was connected 
to the ignition system's dis­
tributor points. I now own a 1985 
Chevy with an electronic ignition 
system that I know nothing about. 
How can I pick up a suitable sig­
nal to use the tach, and do I have 
to modify the digital input?-T. 
Ulijasz, Brookfield, WI 

A friend of mine had a similar prob­
lem a few years ago when he traded 
in his old car and got a new one. I had 
built a digital tach for him and he 'd 
been using it on his old car for years . 
When we went to put it on his new car 
I opened the hood and discovered 
that he· d bought a diesel . And you 
think you have a problem! 

I can't speak with authority on 
every car there is-1'11 take them as 
they come. Since your car. unlike my 
friend's, has a "real " ignition system. 
there's always someplace to pick up 
an input for the tach . 

Although you haven't mentioned it 
in your letter. I'm assuming that the 
electronic ignition in your Chevy is 
factory-installed. If that's the case . 
there are loads of books Clike the 
Chilton manuals) that tell you every­
thing you could want to know about 
the inner workings of your car. You 
might even be able to get information 
about the system from GM. What 
you really need is the schematic for 
the car's electrical system. 

If it turns out to be absolutely im­
possible for you to find out how 
things are wired up in your car. you 
can always take the signal from the 
most obvious place of all : right off the 
spark plugs . Since you didn't tell me 
exactly how the tach was working in 
your old car. I'll have to do a bit of 
guessing. 

The input conditioning you have 
should be good no matter where you 
pick up the signal in your car. You may 
have to change the value of the cur­
rent-limiting resistor depending on 
the voltages you find in the car but 
that's about it. The digital tach I've 
been using in my car for about five · 
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DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 

While watching rental 
movies, you will notice an· 
noyiniJ periodic color 
darkenm(l, color shift, un­
wanted lines, flashing or 
jagged edges. This is 
caused by the copy protec­
tion jamming sianals em­
bedded in the v1deo tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer: AXIl completely 
eliminates all copy protec­
tions and jamming signals 
and brings you crystal clear 
pictures. 

FEATURES: 
• Easy to use and a snap 

to install 
eState-of-the-art in­

tegrated circuit technol-

• ~automatic· no 
need for any 
troublesome adjust­
ments 

eCompatible to all types 
of VCRs and TVs 

• The best and most e<cit­
ing Video Stabilizer in 
the market 

• Ught weight (8 ounces) 
and Compact (1<3.5<5 ) 

: ~:~~~\~;~~~~ ~ic~~-
battery which will last 1-
2 years. 

WARNING: 
sco 
Electronics and 
AXIl dealers do 
not encourage 
people to use 
the Digital 
Video Stabilizer 
to durlicate 
renta movies 
or copyrighted 
video tapes. 
AXIl is in­
tended to stabi­
lize and restore 
crystal clear 
picture quality 
for private 
home use only. 

( Dealers Welcome) 

ToQrder: $4g_g5 ea + $4 for FAST UPS SHIPPING 

1-800-445-9285 or 516-568-9850 
Visa, M/C, COD M-F: 9-6 (battery not included) 

SCO ELECTRONICS INC. 
Dept C R E 6 581 W. Merrick Rd. Valley Stream NY 11580 

Unconditional 30 days Money Back Guarantee 

CIRCLE 186 ON FREE INFORMATION CARD 

1 Unit 5+ 
Jerrold SB wtrri-Bi .•.•...• $99 •.••. $70 
SuperTri-Bi (I'BM) ....... $109 .... $75 
Jerrold 450 combo .......• $189 ... $139 
Scientific Atlanta ......•..... $109 .... $75 
SA 8536 ................•......... $250 .•.• $195 
Pioneer ............•.••............ $109 •... $79 
Oa~ KN12 (wNS) .........• $109 ... $65 
Hamlin MLb 1200 .....•••. $89 ...... $59 
Tocom .....................••.•.... $169 ..•• $129 
Stargate converter ........ $89 ...... $69 
Panasonic TZPC145 ...... $99 ...... $79 

30 Days Money Back Guarantee 
Free 16 page Catalog 

Visa, M/C, COD or send money order to: 

US Cable TV Inc. Dept. KRE6 
4100 N.Powerline Rd., Bldg F-4 

Pompano Beach, FL 33073 

1-800-445-9285 
For Our Record 

0 I, the undersigned, do hereby declare under penalty of per­
a: jury that all/roducts purchased, now and in the future, will r:; only be use on Cable 1V systems with proper authorization UJ rrom local officials o r cable company officials in accordance 
_l with all applicable federal and state laws. FEDERAL AND 
1J.J VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL 
Q s~~~INAL AND CIVIL PENALTIES FOR UNAUTHORIZED 

~ Date: __ _ 

a: Signed: _ _ ----::c::--c:::-----::---:::-:--:-- - --
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years takes its input from one of the 
plugs with no problems at all. I use a 
1 K resistor as a current limiter but you 
may find that you have to change that 
in your car. 

It's always possible to pick up an 
input signal for your tach right from a 
spark plug. It can be done inductively 
by wrapping a few turns of wire 
around the ignition cable or by run­
ning a lead into the cap of the spark 
plug. Try an inductive pickup first be­
cause it's the safest way to go. You 
may have to experiment with the 
number of turns but. since such a 
huge spike is generated when the 
plug fires, you shouldn't have any 
trouble getting a pulse that can be fed 
to your tachometer. 

If, for some reason. inductive coup­
ling is impossible. you can get the 
pulse from the cap of the plug but you 
have to be careful when you do this. 
Don't, under any circumstances, cut 
into the ignition wire leading to the 
plug . The cables are designed to 
properly isolate the high voltages and 
messing with the insulation can 
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:CABLE TV: 
: DESCRAMBLERS : 
I WE'LL BEAT I ! ANY PRICE ! ! 
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I SCIENTIFIC ATLANTIC I 
I . 24 HOUR SHIPMENTS ! I 
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I Have make and model number of I 
1 equipment used in your area ready 1 
I 1-800-284-8432 I 
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I 4700 N. HIATUS ROAD,SUNRISE,FLA.33351 I 
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cause problems from moisture or arc­
ing and lead to misfiring or a substan­
tial decrease in engine efficiency. And 
be sure to use cable that can safely 
handle the high voltage at the plugs. If 
you have problems with arcing, get 
yourself a good supply of RTV putty 
to insulate the cable. 

You may also have to make some 
changes to the logic in your tach be­
cause the number of sparks per sec­
ond at the plug may be different than 
the number you were getting from the 
distributor. Remember that you're 
getting one spark for each two revolu­
tions of the engine. 

MULTILAYER WOES 
The keyboard connector on my 

AT motherboard broke so I un­
soldered it from the board and re­
placed it with a new one. The 
problem I have now is that the 
board is a multilayer one and I 
think one of the traces in a middle 
layer has broken. Do you know of 
any way to repair a trace on an 
inner layer of a multilayer 
board?-V. Deeoh, New York, NY 

You've got a big problem. I've been 
faced with shorts on inner layers and 
the only way I've been able to repair 
the board was to lift all the legs that 
sat on the trace and connect them to 
a totem-pole wire that I ran above the 
board. 

If, as you suggested, you've 
broken a trace on one of the middle 
layers of the board, the only way I 
know to repair it is to make the con­
nections with new wire on top of the 
board. I've never found a way to do 
anything to the copper buried inside 
the board. 

That technique may not sound too 
difficult but it presupposes that you 
know which trace is broken, and 
which pins on which components are 
supposed to be connected to­
gether-You need the schematic. 

If you don't have the schematic, I 
don't know if a repair is even possi­
ble. The internal copper is buried in 
the board and you can't usually hold 
to board up to the light and follow the 
traces. 

I'm sorry to tell you that I think your 
chances of making a repair to a buried 
trace on an undocumented mother 
board are only slightly better than 
your chances of getting a quick an­
swer from a government official. It's 
theoretically possible but I wouldn't 
count on it. R-E 




