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Lawn Spri

er Controller

Solid-state solenoid sequencer allows you to tailor
lawn sprinkler head outputs to watering needs and
solves low-water-pressure problems.

By Imre Gorgenyi

here’s nothing like an auto-

I matic lawn sprinkler control-

ler that allows you to tailor

your sprinkler heads’ watering auto-

matically to the turf’s requirements.

The automatic controller described

here does this efficiently, economi-
cally and safely.

The Automatic Sprinkler System
described here is designed for residen-
tial watering needs. It’s built around
electrically activated solenoid valves
and solid-state circuitry that’s coupled
to an inexpensive 24-hour electrome-
chanical timer. Optical coupling be-
tween the ac line voltage that operates
the solenoids and the low-voltage

driver circuitry satisfies the need for
electrical safety.

A sequencing technique takes care
of the low-pressure problem common
to residential water delivery. So in-
stead of watering a large lawn and/or
garden in a single pass, solenoid valves
water different areas at different times
within a programmed time ‘‘win-
dow.”’ Moreover, the solid-state sys-
tem allows you to automatically give
an extra-dry lawn section additional
watering. The project can handle up
to 10 sequence steps.

About the Circuit

Keeping the sequencer portion of the
system simple was made possible by
eliminating all fancy switching and
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other expense frills, like dials and in-
dicator lights, as shown in the basic
Automatic Sprinkler Sequencer cir-
cuit in Fig. 1. An ordinary 24-hour
timer with setting pins (not shown)
turns on and off the + 15-volt line of
the Sequencer’s timer circuit. When
power is applied to the circuit, timer
IC1 begins 1-minute-on/1-minute-off
cycling. Timingis governed by the RC
time constant of R4 and C4.

Output pulses at pin 3 of IC! are
coupled through C5 into divider /C2,
which divides by 10 the number of
pulses delivered to its pin 14 input.
Therefore, only one of every 10 pulses
generated by IC1 are passed onto IC3.

Up to 10 solenoid driver circuits can
be sequenced by IC3, another di-
vide-by-10 chip. Each solenoid driver
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Fig. 2. Power for the Sprinkler Controller is obtained from the ac line.

cuit would be located inside your
house, garage or other area protected
from the elements where ac power is
available. The valve solenoid driver
circuits would be housed inside a
watertight enclosure and located near
the sprinkler heads. The driver circuits
then connect to the Sequencer via a
low-voltage line instead of a 117-volt
ac line. Ac power for the sprinkler
heads is then delivered to the solenoids
via parallel wiring from the ac line to
the triac circuits.

The programmable timer provides
a time ‘“‘window’’ in which the se-
quencer will turn on the water lines
connected into the system, each for
about 10 minutes. If the window’s
time is set for a long enough period,
the Sequencer will automatically
repeat the cycle. This way, the same
part of your lawn/garden can be
watered for two or three 10-minute
periods within a couple of hours.

If you require double the watering
time (20 minutes) for a certain area,
simply wire an OR gate between two
outputs of IC3 and the solenoid driver
circuit at point B for two consecutive
10-minute cycles. Three gates wired
into the circuit permit three double
time and four single time sequences. If
necessary, you can set the timer to
repeat the cycle by making the window
period longer.

You can calculate the timer window
so that the last cycle isn’t allowed to
time out. This lets you program in a
short last cycle. Thus, the system can
be tailored to your specific needs
without switching just by choosing an
appropriate timer setting.

You can wire the OR gates directly

into the circuit. Alternatively, you can
use a switching arrangement that lets
you ‘‘program’’ what you want the
system to do at any time you desire.
Also, optional RESET switch S3 pro-
vides a simple means to restart the cy-
cle if only a few outputs are used. For
example, setting S3 to position 7
allows the circuit to reset after turning
on the first six solenoid valves (count-
ing starts at 0), without having to go
through the last four cycles. If you are
using all 10 outputs, S3 isn’t needed.

If cost isn’t an object, LEDs and
current-limiting resistors (shown
phantomed in Fig. 1) can be added to
tell you which solenoid valve(s) are on
at any given time.

Power for the timing circuit comes
from the ac line, via the simple power
supply shown in Fig. 2.

Construction

There’s nothing critical about circuit
layout. Therefore, you can use any
construction technique you prefer for
assembling the circuit. You can design
and fabricate a printed-circuit board,
or use perforated board soldering
hardware, or Wire Wrap the project.
Whichever way you go, it’s a good
idea to use sockets for all ICs.

Be careful when wiring the Se-
quencer/power-supply circuit to ob-
serve proper polarity of the electrolyt-
ic capacitors and zener diode and the
orientations of the ICs as you install
them in their sockets. Wire the circuit
exactly as shown in Figs. 1 and 2.

Machine a metal or plastic box by
drilling mounting holes for the Se-
quencer/power-supply assembly, en-
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try of the cables from the program-
mable timer and driver/solenoid-
valve assemblies, the ac line cords and
any switches and LEDs you decide to
use. You can drill a separate hole for
each control line going to the separate
driver assemblies, or you can cut a
long slot in one side of the box in
which to mount a screw-type barrier
block or terminal strip with enough
contacts to accommodate the number
of cables you planto run to the driver
assemblies.

If you’re using a metal box, deburr
all holes and insert a rubber grommet
into each that will be used for cables
Pass the free end of one of the ac line
cords through the appropriate grom-
met and tie a knot about 5 ” from this
end inside the box. Prepare the line
cord conductors and connect and
solder them into the circuit as shown
in Fig. 2. Pass the free end of the se-
cond line cord through another grom-
met and repeat the above procedure.
This time, connect and solder the con-
ductors between the power supply’s
+ 15-volt output and the + 15-volt
busin the Sequencer circuit. This is the
only conductor that should bridge
these two points. Cut off and discard
the plug from this line cord.

Pass the cables that go to the driver/
solenoid subassemblies (their lengths
will depend on how far away the va-
rious driver/solenoid-valve circuits
will be from the Sequencer circuit’s
location) through the remaining holes
and tie a knot in each about 5” from
the free end inside the box. If you’ve
decided to use a barrier block or ter-
minal strip instead, connect and solder
wires from its lugs to the appropriate
points in the Sequencer circuit.

Connect and solder into the circuit
any switches and/or LEDs you’ve de-
cided to use. Then mount the Se-
quencer/power-supply assembly in-
side the box with the aid of spacers
and machine hardware. Finish up as-
sembling the Sequencer section by
mounting the switches and LEDs in
their respective holes. Before you

(Continued on page 95)
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