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Timing is becoming increasingly
more important around the home, in
the workshop, and in the lab. For exam-
ple, we routinely time such diverse
things as cooking, watering the lawn,
long-distance telephone calis, photo-
graphic film processing, etc. Hence,
there is an increasing need for an accu-
rate timer to help us. The “Universal
Electronic Timer” described here was
designed to fill virtually any timing need

The basic function of the Universal
Electronic Timer is to turn on and off an
electrical or electrically operated device
or to generate a tone for a predeter-
mined period of time at regular pro-
grammed intervals. An interval-selection
switch gives you a choice of 0.5, 1, 5,
10, 30, or 60 seconds; 5, 10, 30, or 60
minutes; ar 12 or 24 hours. The “on”
time can be adjusted over a 10-ms to
10-second range and can be expanded
N more than 30 minutes by a simple

._ nange in component values. The

“thing” that gets turned on or off can be
external to the timer (as mentioned
above) or it can be the self-contained
tone generator. The latter is a gated
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1000-Hz oscillator driving a speaker. If
the gate control is short enough, the out-
put will be a sharp “tick.” By setting the
-interval switch to 1 second and the peri-
od control to 0.01 second, one tick per
second will be generated. A one-second
beep every 10 minutes, with the indica-
tor displaying the minutes, can be ob-
tained with an interval setting of 10 min-
utes and a period control of 1 second.

This timer project is built around a
5309 six-digit clock chip that features
both seven-segment and BCD outputs.
The feature that distinguishes the 5309
from the 5311 through 5314 chips is a
reset function that sets all digits to zero.
(The 5315 will work, but it has a different
pin configuration.)

The seven-segment and BCD outputs
of the 5309 IC are multiplexed. Digit-
enable outputs indicate which digit is
present at the outputs at any instant. By
sensing the desired digit-enable output,
the internal multiplex oscillator can be
stopped while the desired digit is pres-
ent. Hence, the IC can be made to out-
put only one of its six digits.

The 5309 IC can directly drive a com-
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Time any event
occurring in a 24
hour period in seconds,
minutes or hours.
Includes audible
alert and auto-
matic on/off.

mon-cathode LED display to indicate the
state of the seven-segment outputs.

About the Circuit. Transistor Q71 in
Fig. 1 controls clock chip IC1's multiplex
oscillator. Switch S1B is used to select
the digit at which the oscillator stops.

Since a zero will appear in the units-
seconds digit only once every 10 sec-
onds and in the tens-seconds digit only
once every minute, the circuit must be
speeded up. By connecting the slow-set
input of the 5309 to ground through S7A,
the clock chip operates 60 times its nor-
mal speed. Thus, instead of the tens-
seconds zero appearing once a minute,
it now appears once a second.

The zero is detected by testing the
states of segments fand g in the display.
The only digit for which the f segment is
on and the g segment is off is the zero.
Hence, each time the zero occurs, the
voltage at the collector of Q2 drops. This
generates a negative-going pulse that
toggles one-shot muitivibrator 1C2,
which generates a signal whose dura-
tion is determined by the values chosen
for C5, R3, and R5. The values specified
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Fig. 1. A conventional digital clock chip forms a 0.5-3 to 24-h timer.

Gated tone generator creates desired “beep.” Timer also activates relay for external control.

C1, C4—220-pF disc capacitor

C2, C3, C6—0.01-pF, 16-volt disc capacitor

C5—10-pF, 10-volt tantalum capacitor

C7—10-pF, 16-volt electrolytic capacitor

C8—1000-uF, 25-volt electrolytic capacitor

D1 thru D9—1N4001 rectifier diode

DIS1—Seven-segment display (common-cath-
ode) TIL313 or HP5082-7740

IC1—MMS5309 clock IC (National)

IC2, IC3—-555 timer IC

Q1—2N3905 or 2N3906 transistor

Q2—2N3903 or 2N3904 transistor

All resistors Y4 watt, 10% tolerance:

R1, R21—10,000 ohms

R2, R13, R14, R15, R16, R20—100,000
ohms

PARTS LIST

R3, R6 thru R12, R17—1000 ohms
R4—330,000 chms

R18—47,000 ohms

R19—10 ohms minimum (select for desired
volume)

RS-—1-megohm audio-taper potentiometer
with switch

S1—Two-pole, six-position nonshorting rota-
ry switch

S2, S3, S4_Normally-open spst pushbutton
switch

S5—Spdt slide switch

S6—Spst switch (part of RS)
SPKR—45-ohm loudspeaker
T1—12.6-volt, 500-mA power transformer

Misc.—Two-screw terminal strip or barrier
block; four-screw terminal strip or barrier
block; Molex Soldercons® (for DIS1); sock-
ets for ICs (or substitute Soldercons); suit-
able enclosure; 1” (2.54-cm) threaded spac-
ers (4); red acrylic filter; control knobs (2);
dry-transfer lettering kit; machine hard-
ware; hookup wire; solder; etc.

Note: The following items are available from
Caringella Electronics, Inc., P.O. Box 727,
Upland, CA 91786: Complete kit of parts,
including cabinet, No. UET-1K, for $34.95
plus $2.00 shipping and handling; etched
and drilled pc board No. UET-1PC for
$6.95 postpaid in USA: California resi-
dents, please add 6% sales tax.

in the schematic diagram and Parts List
will produce a range of from approxi-
mately 10 ms to 10 seconds. If you re-
quire a longer period, you can increase
the value of C5. For example, a 100-pF
capacitor will yield a range from 100 ms
to 100 seconds. If a 10-M potentiometer
is used for RS, the range becomes 100
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ms to 18 minutes. If a 10-megohm resis-
tor is connected in series with the 10-
megohm potentiometer, the range will
be from 18 to 36 minutes.

The output of IC2 is used to drive an
external relay and tone generator /C3.
Any 12-volt dc relay whose coil re-
sistance is at least 120 ohms can be

used. if a visual output is desired, con-
nect a LED in series with a 240-ohm re-
sistor to this point. :

To increase the frequency of the
1000-Hz audio tone generated by IC3,
decrease the value of R18. You can de-
crease the frequency by increasing the
value of R18.
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Fig. 2. Actual-size etching and drilling guide
for printed circuit board is shown at top.
Component placement diagram is directly above.
Fig. 3. Photo
shows interior
construction
details of
author’s
prototype.

Construction. The timer circuit is best
assembled on a printed-circuit board.
The actual-size etching-and-drilling
guide and separate components-place-
ment diagram for the pc board are
shown in Fig. 2.

Before you proceed to wire the pc
board, place it foil side up on a hard, flat
surface. Slip a strip of five Molex Solder-
cons®™ onto the pins on each side of
DIS1. (Do not remove the connecting
strips of metal on the Soldercons until di-
rected to do so0.) Lower the display onto
the pc board, guiding the pins of the Sol-
dercons into the appropriate holes on
the board. Because of the hard surface
under the board, the pins will not go in
as far as they might otherwise. Do not
try to push them in all the way. Simply
solder them to their respective traces on
the board, using only as much heat and
solder as necessary to assure a good

" electrical and mechanical connection in

each case. Leave the display in place
and cover its top surface with a piece of
masking tape.
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Fig. 4. An optoisolator can
be used to interconnect two
timenrs for extremely

long timing durations.

Flip over the pc board and install the
resistors, capacitors, diodes, and tran-
sistors. Refer to the components-place-
ment diagram in Fig. 2 for proper com-
ponent location and orientation. Install
sockets in the locations for the integrat-
ed circuits. Then install /C2 and IC3 in
their sockets. Do not install /C1 until last
and, when you do so, be sure to practice
safe handling procedures for MOS de-
vices. (This clock chip is a PMOS device
that can be damaged by static fields if it
is not handled properly.) Flip over the
board assembly and carefully flex the
connecting strips on the display’s Sol-
dercons until they break away. Three or
four flexes will generally do the trick.
Temporarily set the board assembly
aside.

Next, referring to Fig. 3 and the lead
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photo, machine the top half of the enclo-
sure in which the project is to be housed.
(if you plan to build the power supply
into the project, select a large enough
enclosure to accommodate it without in-
terference to the other elements in the
circuit.) Drill the holes for the various
switches, control, and circuit board
standoffs; cut a window for the display;
and make a pair of slots (or drill %"
holes) for the screw-type terminal strips
or barrier blocks. Use a dry-transfer let-
tering kit to label the various switches,
control, and terminal strip points, as
shown in the lead photo. Then mount
each item, except the circuit board as-
sembly, in its respective location.

Solder an 8" (20.3-cm) length of hook-
up wire to pads A through U on the cir-
cuit board assembly. Flip over the board
and peel away the tape from the display.
Then mount the circuit board assembly,
with DIS1 centered in the window in the
top half of the box, with threaded spac-
ers and machine hardware. If you wish
to protect the display and enhance its
contrast for easier reading, cement a
piece of red acrylic plastic over the win-
dow on the inside of the box before
mounting the circuit board assembly on
its spacers.

Drill a series of 14" holes in the bottom
half of the enclosure to perforate it for
the loudspeaker. Then mount the speak-
er, with a protective screen between it
and the enclosure wall. Refer back to
Fig. 1 and interconnect the circuit board
assembly with the control, switches, ter-
minal strips, and speaker, using the
wires connected to holes A through U on
the board. Trim the wires as necessary
as you connect them. Finally, arrange
the wires neatly and lace them together
and assemble the case.

Using the Timer. RESET pushbutton
switch S2 or the RESET input on the four-
lug terminal strip returns the interval tim-
er and display to zero. The display re-
mains at zero as long as the RESET
switch is closed or the RESET input is
grounded. Releasing either initiates the
timing cycle. If you desire remote opera-
tion of the reset feature, you can use the
optoisolator circuit shown in Fig. 4.

The SLOW SET and FAST SET pushbut-
tons are used to preset the interval tim-
er. The sLow SET button is not opera-

‘onal in the two shortest interval posi-
tions of S7 (1 second and 10 seconds).

The divide-by-two switch (S5 in Fig. 1
but not labelled in Fig. 3) effectively cuts
all of the timing intervals that are select-
ed by 81 in half. o
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Extra Long Range_

Sight and Sound

Dual Alert System:
Extra Loud Buzzer Alarm
and Signal Light

Test Position:
Adjusts Sensitivity
for City and Highway

On/Off Switch:
Makes Operation Easy

time they picked u nf radar there was no time to react.
a

ON/OFF switch.
plugging those units eventually loosened solder joints.
YOU DRIVE SAFER, MORE CONFIDENT

CIRCLE NO

X and K Band

2-Band Radar Detector

Untii now, you would have paid $80, $100, and more for some 01 the
important features that are built into our exceptionally sensitive radar
receiver. Thanks to miniature, solid state technology, it is the most ad-
vanced X and K band system available...at an incredibly low price.

We have tested many of the more expensive brands on the market today.
Some were large and bulky, some were of such short range that by the
hers had no
ybe that's a small thing, but plugging and un-
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ffective on all Stationary
and Moving Scans

* For Autos and Trucks

* Long Range Sensitivity Alerts
You In Time To React

* increases Your Driving
Awareness

* Encourages Safer, More
Alert Road Skills

= Guaranteed

84488

DRIVE WITHIT FOR 10 DAYS
AT OUR EXPENSE
I you are not entirely satisfied with your unit,
after 10 days, return it for a prompt refund. The

unit is backed by the manufacturer's 90 day
parts and labor guarantee.

O Please send me ___Radar Detectors at $44.88 ea. (ltem
0068}. Add $2.50 per detectos for shipping and handling.

The unit has a convenient ON/OFF switch. it also has a Test Position that llinois Residents add 5% sales tax. l
let” s‘youdknow the unit |s'operat«onzl hRer::!ucesdialse aIa[;msl :gd esnables ) Check or M.0. Enclosed I
you to adjust sensitivity for city and highway driving. Dual rt System ; "
picks up Lolh X and K band radar. You hear its Extra Loud Buzzer and g flw’ Charge My Credit CE']" k 3 Cart
see its Signal Lamp when radar is being used. Long Range Sensitivity y N & e l
gives you ample time to react, before entering a sudden reduced speed y O Bank Amer./¥isa {1 Diners Club Blanche
zone. Without question, the system is the most full-featured, most ﬁed““"’“ I
reliable and best value radar detector we have ever tested! BankNo, Exp.Date
EASY TO INSTALL Name |
Unit plugs into auto or truck lighter. For
18-wheelers, it has an easy reverse to positive Address I
R‘round it also features Visor Clip and Dash 7 City
ount installation. State Zip I
CREDIT CARD ORDERS IHinois:312-595-0461 Si
gnature
CALLTOLLFREE  800-323-227 2veiex Orders: 255268 § vinic-oo7 sowsi 1
790 Mapie Lane Bensenville, )l. 60106 .
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You can build a betterc organ
than you can buy!

A magnificent Schober Electronic Organ

What a marvelous way to put your special
talents to work! With our Schober Electronic
Organ Kits and your skill, you can build your-
self some very special satisfaction, and a life-
time of great music!

Schober Organs are literally far superior
to comparably-priced "ready-made” units. You
could actually pay twice as much and get no
better organ...and miss the fun of assembling
it yourself. A PC board at a time, component by
component, you'll assemble your own "king of
instruments.” And when you're done, you'll
wish there was more to do. And there is! For
then, Schober will help you learn to play, even
if you've never played a note before!

Schober Organ Kits range from $650 to
$2850, and you can purchase in sections to
spread costs out...or have two-year time pay-
ments. Combine the incomparable quality of
Schober components with your tatent...and
produce a far better organ than you can buy!

CIRCLE NO

Thousands of others have, ever since 1955.

You can have all the details, without cost
or obligation. Just send the coupon for the
fascinating Schober color catalog (or enclose
$1 for a record that lets you hear as well as
see Schober quality) Why not clip it right now,
before you forget?

LTy rrr rr LT Y]
The %Ao&ez Organ Corp., Dept. PE-81

43 West 61st Street, New York, N.Y. 10023

O Please send me Schober Organ Catalog.

-

i
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1

1
O Enclosed please find $1.00 for 12-inch L P. ]
record of Schober Organ music ]
1

]

]

1

]
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| NAME
8 ADDRESS
I CIiTY STATE 2\P
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