By Mark L. Meyer, WUGL

The Triple Trickler

A few dollars, a bit of spare time and you'll have
an easy way to keep your batteries in top shape!

ave you ever had a hassle keep-

ing your RV and portable-opera-

tion batteries charged? Do you

have trouble remembering to fire
up the trickle charger and then move it from
battery to battery? That’s the predicament
I found myself in for the past several years.
L have alarge, deep-cycle lead-acid battery
for my camping and Field Day radio opera-
tions, one more for the pop-up camper, and
a smaller motorcycle battery that I also use
for portable operations. After suffering a
premature failure of one of my batteries
(which I attributed to letting it become dis-
charged over a long period of time), I de-
cided to automate my trickle charging.
Now, I just plug in a wall charger, hook up
the batteries and forget about them for
months at a time!

Triple Trickler Circuit

Figure 1 is a schematic of the circuit I
developed to continuously cycle a single
dc source from one battery to the other to
keep each battery up to snuff. The system
consists of a power source (in my case, a
dc-output wall transformer or “wall wart”),
the controller (the Trickler) and the batter-
ies to be charged. The controller continu-
ously switches the dc power source from
one battery to the next.

The controller can be built to handle up
to 10 batteries, but remember: Each battery
shares an equal amount of charger time.
This means that if the system is set up to
service three batteries, each one gets
charged one-third of the time. A 10-battery
system allows each battery to be charged
only one-tenth of the time. This may not be
enough to keep the batteries fully charged.

In Figure 1, a CD4017 decade counter
(U3) counts the clock pulses fed to it. Ini-
tially, the first digit (pin 3) is high. On re-
ceiving the next clock pulse, the second
digit (pin 2) goes high and pin 3 goes low.
On the next pulse, the third digit (pin 4)
goes high. and so on, until all 10 digits are
counted, then the process repeats. By using
a jumper connected to U3 pin 15, the count
can be controlled to set the restarting point.
The other end of the jumper is connected to
the U3 pin (7, 10, 1, 5,6, 9, or 11) repre-
senting the digit that is one higher than the
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number of batteries to be charged. For three
batteries, I wanted the count to go to three,
so the jumper is shown connected to the
fourth digit, pin 7. (Four batteries require
connection to U3 pin 10, and so on, with
pin 11 representing the highest number, 11,
for use with 10 batteries.

The clock pulse to U3 is provided by the
output of U2, a 555 timer. U2’s output fre-
quency is set by the time constant deter-
mined by the values of R1 and C5. With R1
at 10 M€ and C5 at 100 uF as shown, U3
provides an output pulse approximately
every 13 minutes. This means U3 will se-
quence to the next digit every 13 minutes,
and a complete cycle of three digits takes
39 minutes before starting over. Larger
values for R1 and/or C5 will increase the
length of time for each output. Electrolytic
capacitors, such as C5, have a wide toler-
ance, so depending on the actual value of
C5, the timing could vary considerably
from the specified 13 minutes, but it is not
at all critical.

Three outputs of U3 turn on an IRF511
MOSFET (Q1. Q2 or Q3) that completes
the charging circuit for each battery by pro-
viding a connection to ground. An LED
(DS1, DS2 and DS3) on each of the three
outputs of U3 provides a visual indication
of the charging sequence. MOSFET de-
vices have a very low turn-on resistance.
Therefore, very little heat is generated by
Q1 through Q3. My power supply will
charge the battery at up to 500 mA when

first connected to a low battery. At this rate,
the tab on an IRF511 does not even get
warm to the touch and no heat sinking is
necessary. At higher charge rates, it may
be wise to heat-sink these devices if any
sign of heating is detected. The IFR511 is
rated at 3 A continuous duty.

Ul provides a constant 12 V to U2 and
U3. Its main function is to protect U2 and
U3 from voltages exceeding their ratings
because the open-circuit power supply or
wall transformer output voltage may ex-
ceed the 16 V rating of U2 and U3. DI
prevents the batteries from back-feeding
the circuit if the power supply is discon-
nected. D1 is a Schottky diode. A Schottky
is chosen to keep the forward voltage drop
low. If your power supply provides plenty
of voltage, an ordinary rectifier diode can
be substituted. The wall charger I use has
a rated output of 15 V dc at 400 mA.,

Construction

The circuit can be builtin most any fash-
ion. A PC board is available,' but you can
use perf board, too. During assembly, take

'A PC board for this project is available from
FAR Circuits, 18N640 Field Ct, Dundee, IL
60118-9269, tel 847-836-9148 (voice and
fax). Price: $4 plus $1.50 shipping for up to
four boards. Visa and MasterCard accepted
with a $3 service charge. (Visit the FAR
Circuit's Web site at http:/fwww.cl.ais.net/
farcir/ to see a catalog of other available PC
boards.—Ed.)
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Figure 1—Schematic of the Triple Trickler circuit. J1 through J3 are insulated from ground by mounting them in a plastic box. Mating
plugs connect Q1 through Q83 to their respective batteries. Part numbers in parentheses are Mouser; equivalent parts can be
substituted (Mouser Electronics, 2401 Hwy 287 N, Mansfield, TX 76062, tel 800-346-6873, 817-483-4422; fax 817-483-0931 e-mail
sales@ mouser.com; http://www.mouser.com). Unless otherwise specified, resistors are '/« W, 5% tolerance carbon-composition or

film units.

C2—100 uF, 25 V (#539-SKR25V100)

C4, C5—100 pF, 16 V (#539-SKR16V100)

D1—1N5818, 1-A Schottky diode
(#583-FM5818)

DS1-DS3—Small red LED
(#512-MV57774C)

J1-J4—Dc power jacks, 2.5 mm ID,

the usual precautions to protect Q1 through
Q3 and U3 from static discharges.

The controller can be mounted in a plas-
tic case commonly available from Radio
Shack or other electronic parts suppliers. I
used a plastic box with external dimensions
of approximately 2x3x6 inches (HWD); it
provides more than ample room. Coaxial
power jacks and connectors attach the wall
transformer to the controller and the con-
troller to the batteries. Using a plastic en-
closure ensures J1 through J3 are isolated
from ground.

I made provision in my unit to be able to

5.5 mm OD (#163-4025); do not use
jacks equipped with internal, normally
closed switches.

P1-P4—Mating plugs (not shown) for J1-
J4 (#172-4201). These plugs have pre-
attached 72 inch long wires.

Q1-Q3—Power MOSFET (#333-IRF511)

charge a fourth battery (should I acquire
one) by installing a fourth IRF511 (Q4) and
associated circuitry (not shown in the sche-
matic). Now, if I want to activate the fourth
charging circuit, all I have to do is move the
jumper from U3 pin 7 to U3 pin 10, and
connect another jumper from U3 pin 7 to
the junction of the added 10 k& resistor
(R7) and LED (DS4).

Testing is easy. Using jumpers, connect
a 100 kQ resistor in parallel with R1. This
decreases U1’s timing cycle to 22 seconds.
(This is done so you don’t otherwise have
to wait 13 minutes to check each clock

U1—7812, 12 V, 1 A positive regulator
(#511-L7812CP)

U2—555 timer (#511-NE555N)

U3—4017 decade counter (#511-4017BM)

Misc: enclosure (Radio Shack 270-223;

see text); dc panel-mount jacks; mating dc

cable plugs; hardware; wall transformer.

pulse!) Apply power from your power sup-
ply and you should see one of the LEDs
light up. In approximately 22 seconds, that
LED should extinguish and the next LED
light up, and so forth in a continuous cycle.
Then connect the batteries. With your
VOM in the ammeter mode, check that each
battery is getting a charging current as its
associated LED lights. Then, disconnect
the temporarily added 100 k€ resistor and
the unit is ready for service.

If your power supply delivers more volt-
age than you need, insert one or more di-
odes in series with the lead to the control-
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Figure 2—This inside view of the Trickler prot

ler. Each silicon diode added provides ap-
proximately a 0.7 V drop when conducting
in the forward direction. This will lower
the charging current. When my batteries are
in good shape, my 15 V dc wall charger

2 W AND 5 W RF LOADS FROM BIRD
0 Bird’s new T-series of RF loads—which
include 2 W and 5 W models—are conser-
vatively rated 50-ohm, air-cooled loads that
perform well to 6 GHz. Manufactured with
non-magnetic
materials and fin-
ished in silver or
tri-alloy plating,
connector options
include N-type,
BNC and TNC.
Maximum SWR
is 1.25:1 from 1 to
6 GHz.

Price: 5 W, $60; 2 W $49. For more
information, contact Bird Technologies
Group, 30303 Aurora Rd, Cleveland, OH
44139;tel 216-248-1200, fax 216-248-5426,
e-mail sales@bird-electronic.com.

CALL SIGN EXTENSION
PLATE FROM W1TK

O WITK’s call sign extension plates at-
tach to your car’s license plates and are
similar to those used by volunteer fire de-
partments and other public service groups.
White with black letters, the plates are 12
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otype shows the fourth MOSFET, LED and
output connector mentioned in the text. The dc connectors on the front panel are those |
had in my junk box; suitable connectors are identified in the parts list of Figure 1.

charges them at about 300 mA, and their
resting voltage is about 13.5 V, which is
close to optimum. If you use a wall trans-
former, be sure it provides a dc output.
Some wall transformers deliver ac. To use

inches long (the same as your license
plate) and extend three inches above or
below your existing plate.

Price: $10 plus ————
$3 S&H. ARES, [ ;
RACES and club
inquiries are wel-
come. For more in-
formation, contact

Ron  Wakefield,
WITK, Signs by
Ron, 64 Neal Ct, MicroDyne Office,

Plainville, CT 06062; tel 860-632-1070.

THE MICRO DTMF DECODER
FROM OPTOELECTRONICS

¢ Compact, rugged and affordable,
Optoelectronics’ Micro DTMF Decoder
features a 12-character LCD display, an
internal mike to decode DTMF tones pro-
duced by radio or tape recorder speakers, an
audio input jack, a 2000-character non-
volatile memory and 100-hour
operation from a single AA bat-

an ac-output transformer, you'll have to
add a rectifier circuit.

Summary

Remember: This unit should be used
only for trickle charging. When you dis-
charge your batteries on a field expedition,
first recharge them using your regular bat-
tery charger. (Also, you may want to top
them off with your standard battery charger
before major usage is contemplated.) In
between, however, you can rest assured that
your batteries are kept in good condition by
connecting them to the Trickler. My unit
has been in service several months now and
it is a delight! I just connect it and forget it!

Mark L. Mever, WUQL, was first licensed in 1965
as WNONSY when he was a high-school senior.
He homebrewed his first transmitter and has
been homebrewing ever since. Mark graduated
with a BSEE from South Dakota School of Mines
and Technology in 1970, and has worked in hy-
droelectric power generation and transmission
since then. Mark is currently involved in the
operation of the high-voltage electric grid in the
western United States. You can contact him at
14153 W First Dr, Golden, CO 80401, e-mail
wull@aol.com. O5% |

Price: $89. For more information, contact
Optoelectronics, 5821 NE 14th Ave, Ft Lau-
derdale, FL 33334; tel 954-771-2050, fax
954-771-2052.

A 200-W LOW-PASS
FILTER FROM MFJ

0 With a claimed insertion loss of only
0.5 dB, MFJ’s Model 702 low-pass filter
will reduce transmitter harmonics above
54 MHz by up to 50 dB.

The filter’'s SWR is better than 1.5:1
from 1.5 through 30 MHz (in 50-£2 coaxial
systems), and the compact unit (about 6 x 1
x 1.5 inches) comes with SO-239 connec-
tors and handles up to 200 W of RF.

Price: $24.95. Backed by MFI’s “no
matter what” unconditional one-year war-
ranty, the *702 is available from your local
Amateur Radio dealer or by contacting MFJ,
300 Industrial Park Rd, Starkville, MS
39759:tel 800-647-1800; fax 601-323-6551.

tery.

The Micro DTMF has three
program controls (Read Data,
Recall Data and Off) and two
pushbuttons to scroll data. It de-
codes DTMF tones atup to 12.5
characters per second, measures
2.8x1.9x1.1 inches and weighs
only 3 ounces.

MF ENTERPRISES. INC.
STARKVILLE. M3 USA

DEL MFJ-T02
LOW PASS TVI FILTER




