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Build This

10 Function Digital

Part Il. Construction details for a multi-function
digital clock that provides a simultaneous display of the
time, date, alarm and countdown timer

LAST MONTH, IN THE FIRST PART OF THIS
article, we provided the complete sche-
matic diagram and a detailed description
of how the circuit worked. This month,
the article concludes with the foil pat-
terns and construction details.

Construction

The clock is built on two separate
printed circuit boards. A double-sided
board holds all the clock circuitry, and a
single-sided one contains the readouts.
The foil patterns for the main board are
shown in Figs. 5 and 6. The foil pattern
for the display board is shown in Fig. 7.
The two boards are connected by a 32-
conductor cable. Since there are many
connections on both sides of the clock
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board as well as feed-through holes for
interconnecting the two sides, plated-
through holes are a must on this
board.

AFTER MOUNTING red plastic to the front of
the frame, add a piece of black cardboard with
cutouts for the displays.

Mount the power transformer directly
on the clock board or, for a slimmer
package, use a wall-type AC adapter
transformer. If the adapter is used, the

MOUNT SUPPORTS for the two PC boards for
the proper spacing.
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FIG. 5—FOIL PATTERN of component side of double-sided clock

board. Actual board measures 7 X 4 inches.

two boards fit neatly into a standard 5 X
7-inch picture frame.

Before starting construction, decide on
which options will be used. If a 24-hour
format is desired, install D28. (See Fig.
8.) Resistors R17, R18, R26, transistor
Q2 and the aM/PM digits can then be
omitted if desired. For crystal timebase
operation, omit R1, D1 and C2. If the
power-line frequency (50 or 60 Hz) is
going to be used as the timebase, do not
install IC12. For 50-Hz operation, add
D29. Temporarily place a jumper where
resistor RS would normally go. The com-

INSULATE the back of the display board with a
piece of cardboard.

ponent placement diagram for the dis-
play board is shown in Fig. 9. Mount the
small alarm and timer displays on Molex
pins to raise them up to the same height
as the other displays. This gives a uni-
form appearance and reduces parallax
problems when mounting the board be-
hind the front panel. Make the front
panel by cutting holes in a piece of black
cardboard and mounting it to a solid
piece of red plastic.

Mount the remaining components, in-
cluding the 28-pin socket for IC11. Do
not install IC11 at this time. Connect the

CLOCK BOARD is mounted over the display
board.

FIG. 6—FOIL PATTERN of bottom side of double-sided clock board.

display board to the clock board using
ribbon cable. Then wire up all switches,
being careful to install the diodes con-
nected to them properly. Mount the TIME
SET/DATE SET switch on the back or
where it won't be accidentally moved.
Mount the rest of the switches on the
front, back or sides.

Check the boards carefully for shorts
and proper component polarity. When
everything looks in order, remove IC11
from its protective carrier and carefully
install it in its socket. Then apply power.
The display may register all 8's; this is a

REAR VIEW of completed clock with clear
plastic rear cover.
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FIG. 8—COMPONENT PLACEMENT diagram of clock board.
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FIG. 7—FOIL PATTERN of single-sided display board.

Actual board measures 4 X 5% inches.

normal reaction. Set the date, time,
alarm and timer displays using the SET
and MINUTES/HOURS advance switches.
Setting the time will automatically set
the seconds to zero. The seconds will
hold at zero until switching to another
mode. This permits you to synchronize
the clock to a standard time source such
as the phone company. When setting
one of the functions (time, alarm, date,
etc.), all but the time display will be
blanked.

If there is any flicker in the display or
in certain segments, the external multi-

plexing frequency or the blanking time
may be off. The output of the scanning
oscillator (IC1) should be about 140 Hz.
If this checks OK, then increase the value
of capacitor C5 (blanking time) until no
misreading occurs.

If the crystal timebase option is not
used, the clock will revert to its internal
backup oscillator in case of a power fail-
ure. This oscillator can be adjusted by
replacing the jumper at R5 with a 5K
potentiometer or a selected resistor. The
value of R5 should be such that the DI
output of the 7001 (pin 8) is 1.05 kHz for

FIG. 9—COMPONENT PLACEMENT diagram of display board.

60-Hz or 875 Hz for 50-Hz operation.
For short power interruptions (up to
several hours), use a 9-volt battery. For
longer protection, use eight AA-cells or a
12-volt lantern battery depending on
available space. If rechargeable cells
such as Ni-Cad’s are used, then a trickle
charge can be obtained by adding a
resistor across D35. For DC operation in
a car, boat, etc., connect the power across
Cl (omit T1). Use a 9-volt backup
battery to take over if the vehicle battery
drops too low, for instance during start-
ing. R-E
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B Build The Flanger

It’'s an add on to your electronic music
system that produces a very special ef-
fect.

B Car Clocks Roundup

Everything you ever wanted to know
about electronic, digital readout car
clocks.

B Vari-Proportional Amplifier

New kind of high-efficiency amplifier that
you’ll want to know about

H CB Antennas

Pro and cons . . . When to use which
kind . . . Getting out And more

PLUS

Hobby Corner, Computer Corner, Jack
Darr’s Service Clinic, State Of Solid
State, Equipment Reports, and much
more.

ELECTRONIC THERMOMETER
continued from page 35

ance voltmeter to read the voltage with respect to ground at pin
2 of 1C3. Adjust R14 until you get a O-volt reading on the
voltmeter’s most sensitive scale.

The second part of the calibration, the adjustment of C12
requires a 16.7K, 1% metal-film resistor. As before, connect the
precision resistor into the circuit in place of RT1. Adjust C12 so
that the display just changes from *99” to “0.”

If you neither have nor want to buy a 16.7K precision resis-
tor, the following procedure can be followed: Using a standard,
accurate thermometer as a reference, fill a large bowl with hot
and cold tap water to 99°F, stir carefully during this process.
Plug the thermistor assembly into thé thermometer, and
immerse the waterproofed thermistor in the water. Adjust C12
to obtain a reading of “99.” The thermometer is now ready to
be used. At temperatures below 0°, the display will remain at 0.
On the other hand, a temperature of 105°F appears as “5.”
However, the thermometer's accuracy is rapidly degraded as
the temperature rises above 100°, R-E

INTERNATIONAL FM 2400CH

FREQUENCY METER
for testing
mobile

= Tests Predetermined
Frequencies
25 to 1000 MHz

= Exiended Range Covers
950 MHz Band

= Pin Diode Attenuator for
Full Range Coverage
as Signal Generator

= Measures FM Deviation

The FM-2400CH provides an accurate frequency
standard for testing and adjustment of mobile
transmitters and receivers at predetermined
frequencies.

The FM-2400CH with its extended range covers
25 to 1000 MHz. The frequencies can be those
of the radio frequency channels of operation
and/or the intermediate frequencies of the re-
ceiver between 5 MHz and 40 MHz.

Frequency Stability: +.0005% from+50°to +104°F.

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025% from
+25° to +125° (.000125% special 450 MHz crystals
available).

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

FM-2400CH (meteronly) ..................-. $595.00
RF crystals (with temperature correction) ... 24.00 ea.
RF crystals (less temperature correction) .... 18.00 ea.
T e e NS e catalog price

International Crystal Manufacturing Company, Inc.
10 North Lee, Oklahoma City, Oklahoma 73102
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THE EARA 8700
COMPUTER/ CONTROLLER

An exceptional price on an
applications oriented 6503 based
micro-processor system

THE IDEAL, LOW COST SOLUTION TO IMPLEMENTING

THOSE WILD COMPUTER BASED CONTROL SYSTEMS

YOU'VE BEEN DREAMING OF!
PAIA software currently available or under
development includes: Music synthesizer
interface; Home applications package including:
multi-zone fire/burglar alarm, real time clock,
energy saving heat/air conditioning control,
computer generated 'door-bell'; Model roal road

8700 COMPUTER/CONTROLLER KIT  $149.95
(requires 5v, @1,2A.;12v, @150 ma, )
Shipped direct from PAIA (add $3. 00 postage)
Alsoavailable at FULL LINE computer stores
DETAILS IN OUR FREE CATALOG

m- DEPT. R ® 1020 W. Wilshire Bivd. o

Oklahoma City, 0K 73116
CIRCLE 12 ON FREE INFORMATION CARD

NEW CATALOG OF
HARD-TO-FIND
PRECISIONTOOLS
Jensen’s new 128-page catalog is jam-
packed with more than 2800 quality
items. Your single source for hard-to-
find precision tools used by electronic
technicians, scientists, engineers, in-
strument mechanics, schools, labora-
tories and government agencies. This
wanted catalog also contains Jensen’s
world-famous line of more than 40 tool
kits. Plus 10 pages of useful “Tool Tips”
to aid in tool selection. Send for your

free copy today!

JENSEN TOOLS and ALLOYS

4117 N.441h Street, Phoenix, Arizona 85018

A BUSS & LAUGNLIN indurery @

CIRCLE 24 ON FREE INFORMATION CARD

RF SIGNAL GENERATORS
continued from page 93

receivers are tested for overload and
intermodulation distortion.

Accuracy

Output amplitude accuracy at any par-
ticular attenuator setting is specified as
plus-minus a number of decibels. Com-
mon values for this specification are £3
dB for the very poorest of generators to
better than +1 dB for extremely good
generators. It is well to remember that
while +1 dB sounds like a good figure, it
is equivalent to saying +10%, and +3
dB is a little less than +30%. High
accuracy attenuations at UHF and sub-
stantial amounts of attenuation at UHF
are extremely difficult to obtain, and
even more difficult to validate.

Accuracy of the output amplitude is
even [urther influenced by other parame-
ters. One of these is accuracy of the
output leveling circuitry. Once again, the
accuracy of output leveling is usually
given as plus-minus a number of decibels.
If the signal generator does not use auto-
matic leveling, then the output attenua-
tor is only accurate if the signal generator
has been “red-lined.” [Red-lining is
manually leveling the generator, usually
by adjusting an output amplitude con-
trol until the output level meter needle is
resting on a reference mark (red line).]

Output impedance

Output impedance is given in ohms
and indicates the characteristic imped-
ance of transmission line the generator is
intended to drive. Almost all generators
are 50 ohms, with the exception of those
designed for television work, which are
75 ohms. The output impedance specili-
cation may include a VSWR (Voltage
Standing Wave Ratio) specification, in-
dicating the accuracy of the 50-ohm spec.
If the generator load is a pure resistance
at the characteristic impedance of the
transmission line, the VSWR of the gen-
erator output is of little or no signifi-
cance. Most generators, due to attenua-
tor design, only specify output amplitude
accuracy when the generator is driving a
non-reactive load at the specified output
impedance.

Leakage

The leakage specification should, in
many ways, be combined with the output
attenuator specification. It is the leakage
specification that indicates the ultimate
level below which reducing the output
attenuator may produce no further de-
crease in the signal supplied to the load.
Frequently the output leakage specifica-
tion is rated in pV, as it indicates the
ability of the generator to make receiver
sensitivity measurements. For example, a
generator may be specified as being able
to make 0.1 uV measurements.

In the case of an extremely Tow-gost.
generator, although the attenuator and®
variable level control may be set for less
than 1-uV output, the leakage specifica-
tion indicates the generator can only
make receiver sensitivity measurements
of 5 uV or greater.

There may be a high degree of attenu-
ation beyond which the attenuator itself
may no longer supply increased attenua-
tion. This is to say, some signals directly
bypass the attenuator and appear at the
output, This problem is different than a
leakage problem.

A leakage specification only indicates
the presence of signals in the area of the
generator. A receiver may be a sub-
stantial distance from the generator, fed
signals through a long coaxial cable, hav-
ing known loss and good shielding, and
receiver sensitivity measurements can be
made.

to be continued

BETTER
THAN A
THIRD HAND!

PANAVISE TILTS, TURNS, AND

ROTATES TO ANY POSITION.

IT HOLDS YOUR WORK

EXACTLY WHERE YOU WANTIT.

PanaVise has great strength yet is gentle

enough to firmly hold delicate objects.
Quite possibly the finest new tool
you will buy this year, PanaVise is
built to exacting professional
standards. We guarantee it!
lllustrated is the Electronics Vise
Model 396. Three other bases and
a wide variety of heads are avail-
able. All interchange! Buy a basic
unit, then add on to create your
system.

Avallable through your dealer.
Write for a Iree catalog.

pANA SE’ Dept. 5E

10107 Adella Ave., South Gate, CA 90280
In Canada: 25 Toro Rd., Downsview, Onl. M3J 2A6
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