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MARK O. BENDER

MOST VOLTMETERS HAVE A DIGITAL
or analog moving-needle dis-
play to indicate the voltage
being measured. However, the
tonal voltmeter, or TVM pre-
sented here emits a tone that
changes in pitch according to
changes in the voltage being
measured While this is no sub-
stitute for the accuracy of a dig-
ital display, it can give a quick,
relative indication of a voltage
value without the user having
to stop and look at a display.
The TVM is a great time-saver
when performing quick voltage-
level checks as normally done
with a logic probe. If one reg-

ularly repairs or tests many of

the same circuits, a tonal pat-
tern of the various test points
will soon be recognized. Ther,
any voltage reading that gener-
ates an unfamiliar tone will im-
mediately be suspected as an
indication of a possible problem
that can then be investigated in
greater detail with more sophis-
ticated test equipment. The
TVM is also a great way to find
voltage peaks or nulls when
making circuit adjustments.
The simple circuit’s main lim-
itation is that the input voltage
to be measured cannot be great-
er than the TVM circuit’s supply
voltage.

Circuitry

A schematic of the TVM cir-
cuit is shown in Fig. 1. The cir-
cuit is based on a CD4046B
phase-locked loop (PLL) IC with
a built-in voltage-controlled os-
ciliator {(VCO). The frequency of
the VCO is determined hy the
voltage at pin 9, capacitor Cl
between pins 6 and 7, potenti-

This circuit gives an audible
indication of voltage levels.

FIG. 1—TVM SCHEMATIC. The frequency of the VCO contained within IC1 is deter-
mined by the voltage at pin 9, C1, R1, and R2,

ometer R1 at pin 11, which sets
the maximum {requency, and
potentiometer R2 at pin 12,
which sets the TVM's minimum
frequency.

The VCO output, which ap-
pears at pin 4, is normally fed
back into the comparator input
at pin 3. However, in this cir-
cuit, the VCO output drives a
speaker directly. The VCO oper-
ates while the inhibit line {ivm)
at pin 5 is held logic low, and it
turns off when inu is logic high.

A touch switch consisting of
two Schmitt-trigger inverters
{IC2-a and -b) turns the circuit
on and off to conserve power
when the TVM is not being
used. The touch switch can be
replaced with a standard SPST
switch, if so desired. This is rec-
ommended if you don't have a
Schmitt-trigger inverter and
don't want to purchase one.

The TVM emits a low tone

when reading a logic low. As
voltage input increases, the
tone pitch increases until the
input voltage reaches a logic
high. As the voltage input de-
creases, the pitch decreases.

Construction
The circuit is simple enough
for point-to-point wiring on per-
forated construction board; no
foll pattern is available, As men-
tioned before, a standard
switch can replace the touch
switch If you use the touch
switch, bring the two touch
points shown in Fig. 1 (IC2 pins
1 and 6) to the outside of the
enclosure you use and connect
them to any pair of conductive
pads. Leave a gap between the
pads that you can bridge with
your finger
A probe for the VCG input can
be made from a ball-point pen
Continued on page 79
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a ) the angle. On the far
_ side, place a piece of cardboard against
_the edge of the wood and mark where
_the spot hits. By connecting the two
"markings, the guideline for the prop-
erly angled cut is also marked. é

e of wood (see Fi
the wood so the edge o
wrely illuminates’ the edge of

TONAL VOLTMETER -
continued from paye 61"

case with the ink cartridge re-
moved, The probe tip can be any.
sharpened length of metal wire;:
such as'a wire-wrap IC socket
pin or small nail. Make the con-
nection between the probe and
Pin.9 of IC1 with a length of -
-shielded cable;: : !
- Any 5-volt DC supply is suit-
able for this project, either bat-
teries or an AC adapteér., Use -
.Whatever power supply is most
‘convenient and least expensive
for your, Mount the finished cir-

cult’in an enclosure that will
protect It and you are done. ;.
- .. Jo adjust the two potentiome-
ters in the'circuit, first ground
 the probe tip and adjust R2 for
“the lowest tone desired. Then
connect the probe tip to +5-
volts and adjust RI for highest
tone desired, Adjust’'R3 to'in-
crease or decrease the speaker

volume if necessary.-; 0

| KNOCKED MY
~ SOCKS OFF”"

Information Catalog lists so
| many free and low-cost
| govemment booklets. There'are |
- more than 200 in all, éontaining -

a weaith of valuable informati '

Our free Catalog will very likel
* impress you, too. But first you
have to get it, Just send your:

- name and address

A public service of this publication 2nd
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