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Meter Made
Here ,. how to recycle those VU meters ill old stereos.

Meters from discarded stereos can be used in many ham radio projects. This article shows
holV to measure their cheracteristics and put them to use as ammeters and voltmeters.

A
typical stereo set. such as thc

Rea listic 13-1 198 originally
sold by Radi o Shack. will

have two VU mete rs on the front
pane l as s ho wn in Photo A . This
meter is 1.5 inchcs sq ua re ami it
has a whi te poi nter with a hluck
backg round .

Another stereo rescued from the

trash man, a Supcrscopc Imperia l
Model C·5()60. is shown in Photo 8.
This one had a bonanza of five
meters . T hcy are 1.9 inches squa re .
Two had a leve l sca le (VU) shown in
Pholo C and two had a watts scale.

The fifth meter has a tuning scale .
All fi ve have a black pointer wi th a
silve r background.

Radio ama teurs sho uld have no
d ifficu lty in loca ting an endle ss sup­
ply of similar mete rs fro m di scarded
stereo sets . C heck out ne ighborh oods
whe re renters a rc frequen tly moving
in an d out, espec ia lly college stu­
de nts . The meters arc easi ly re moved
from the se ts . T here may also be
other part s of usc to the radio ama­
teur such as a power trans former.
heat sink, variable capacitor. switches,
potentiometer. etc .

~Iea'\uring the meter's characteristics

A meter can be characterized by the
current level required to drive it to a
full -scale readi ng and by its inte rna l
resistance . One way to measure these
characteristics is to set up a ci rcuit
shown in Fi~. 1. A L ' i- volt "0" ce ll
and 10k ohm potentiometer arc con­
nectcd in series with the meter, Adj ust
the potentiome ter for a ful l-scale
read ing on the me ter as shown in
Photo D.

Now measure the vo ltage o f the
" 0" cell wi th a digital voltme ter, I

Plroto A. VU meterf rom Realistic J) ./J98. t 'noto B. Superscope Jmperial C-5060 AM/FM stereo.
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Photo C. IA'Tei meterfrom Superscope set, Photo IJ. Measuring meter characteristics.
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Fig. I . Circuit for measuring meter characteristics.

Table I. Meier characteruncs. Superscope
Imperial C-5060 AM/FM stereo.

Use as a voltmeter

For example, the Realistic meters
measured: Full-scale current = 277 JlA,
Internal resistance = 10 13 ohms. Table 1
gives the measurements for all fi ve of
the Supcrscope's meters. The average
is 258 IlA and 658 ohms.

A resistor placed in series with a
meter allows it to he used as a voltme­
ter. The series resistor value IS given
by fonnula 3.

(2) Internal resistance = V........ / Full­
scale current

Remove the potentiometer from the
circuit and measure its resistance with
the digital multimeter. Then, using for­
mulas I and 2 below, calculate the
meter 's characteristics.

( I ) Full-scale CUTTC nt = (Vhow - V 10("",)
I R""

DesIred Current Res istance ('I) I
t rnA see I

" rnA 28 9 I
' 00 rnA 2.81 I
,.

"" I

meter with
unknown
charactertstics

meter when this
measurement is
taken. If there is,
then your digital
voltmeter is draw­
ing too much
current and the
measurement wi ll
no t be accurate.
The pocket digi­
tal multimcter has
a high enough in­
put impedance so

lhcre is ahsolutcly no movement of the
needle pointer when this reading is taken.

Table 3. Sill/ lit resistor values.
Series Resistance (UI

100 K Ohm

~
-L

I

Meter Current (j.IA) Resistance
(~))

Levell 280 ' '9

LIlY" 2 "" 80'

Tuning 250 '"
WIlda 1 '" e-s

w.~, ,.. ,5<

U Volt
"0 " eel

Desired Full-Scale
Vol"

17.0k

20 712k

' 00
RIGHT WAY WRONG WAY

Table 2. Series resistors.

SHUNT
RESIST~

SHUNT
RESISTOR

1721 01<200

used the inexpensive Radio Shack
pocket digital muhimeter shown in
Photo D. Then measure the voltage
across the meter. There should be no
drop in the fu ll -scale reading on the
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Fig. 2. Proper way 10 con nect meter ill pa rallel with a low-value shunt resistor:
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Fig. 3. Use of a standard value shunt re­
sistor by adding a resistor ill series with
the meter.
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Fig. 4. Expanded scale voltmeter circuit. Photo E. /2 -voft adjustable power supply.

(3) R"'rie, = (Des ired full- scale vons /
Full-scale current) - Internal resistance

See Table 2. The closest I% resisto r
can he used, or two or more 5% resis­
tors can he com bined in series or par­
a llel to provide the necessary value .

Use as an ammete r

A resistor placed in parallel or shunt
wi th the me ter a llows it to be used to
measure current in milliamperes or
amperes, The req uired shunt value is
given by formu la 4, The val ues will be
in the low ohms range .

(4) R'h'lnl = Full-scale c urrent x Inter­
nal resistance / (Desired current - Fu ll­
scale curre nt)

Table 3 g ives some typical values for
the Realistic meter.

Two or more standard-value re sis­
tors can be com bined in series or par­
alle l to provide the se odd values . For
low values below one ohm. it is impor­

tant to connect the meter across the

shunt properl y to mi nimize the effec t

o f resis tance in the connections. See
Fig. 2 for details.

The se lection o f low-va lue resis­

to rs avai lab le to the ex perimente r is
very limited . If a parti c u lar lo w­
va lue res istor is available, it may be

possible to use it in the c irc u it show n

in Fig. 3 . A resistor is placed in series
with the meter. The series resi stor is

calc u late d fr om fo rm ula 5.

(5) R'<'Iit'S = [(Rwunl x Desired curre nt) I
Full-scale c urrent] - R'hunl - lnterna l
resistance

Of co urse, if the calculated va lue

of R co mes o ut to be nega tive.ene,
wi th th is formu la , then the c irc u it of

Fig. 3 canno t be used with that sh un t
re si stor. A higher-value shun t re si s­

tor m ust be se lec ted. No te that th e

circ ui t o f Fig. 3 w ill also ha ve a

large r (but s till sma ll) vo ltage d rop
ac ross the te rm ina ls than the di rect

shu nt circ uit o f Fig. 2.

Use of meter as a suppressed-zero
(expanded-scale) voltmeter

In some applications. such as the 1 2~

vo lt power supply described later in this
article, it is desirable to have an ex­
panded vo ltage scale. A circuit devel­
oped for the battery fuel gauge from
Electronics Now, April 1997, pages 58­
59. 74 can be used. See Fig. 4.

A percentage of the incoming voltage,
set by R6, is compared to a fixed voltage
set by a zcncr diode D I . Only when the
voltage exceeds this value docs the
meter start to indica te. The left and right
ends of the meter scale can he set hy
adj ustment of R6 and R7 respectively.

Circuit boards for the fue l gauge. as
we ll as full kits, are sti ll availab le fro m
Unicorn Electronics at 1-1':00-221­
9454 or [www.unicomclcx.com].

Variable power SUPI)ly using
recycled meters

You ca n use recycled me te rs to read

Continued un page 57

gA
kt.
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Fig. S. Adj ustable power supply circuit diagram.
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For a "simple AMlFM broadcast ra­
dio," th is Panasonic is sure packed
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Conclusion

Other uses

Dra wing t he new m eter scales

level, the detector hccame a live and the
FM radio played in a manner that ap­
peared to be no rmal. Of course, after

range of voltages normally seen in
equipme nt powered by an automobi le
electrical syste m.

The voltmeter uses the expanded­
sca le circuit of Fig. .s with expanded­
scale marki ngs on the face . The ammeter
uses the circ uit of Fig. 3 and is placed
in the input of the regulator circuit.
T his placement e liminates the effect of
any voltage drop across the meter
shunt resistor from affec ting the output
voltage. With this placeme nt , c urre nt
d rawn by the regulator circuit itself is
included in the meter reading. How­
ever, the regulator circ uit draws less
than 5 rnA. a neg ligible amount o n a
5-amp meter sca le.

New meter sca les are best drawn on
bright whi te paper with black ink . If
the original meter needle is white, you
can make it black wi th a black felt-tip
marker. Those with artistic talent can
envision many o ther possibilities. I
used a pen plotter to draw the sca les
for the meters on the 12-volt powe r
supply as seen in the photos.

I hope to see many projects de­
scribed in th is j ou rnal using recycled
meters. It' s great fun to bu ild your ow n
instruments and gear. II

There are many o ther uses for re­
cycled meters . An SWR bridge re­
quires two me ters. If purchased new,
the cost would be prohibitive . With re­
c ycled mete rs. the cost is zero! Re­
c ycled mete rs can a lso be used in a
d ipper instrument. o r as an S-meter in
a home-built receiver. Other test in ­
struments are described in the new
book Tesl Equipment by Guido Si lva
12EO, whic h is avai lable fro m Barnes
and Noble and al so fro m Amazon on
the World Wide Web [wwwamazon.coml.

All About Electron ics
Frustration
conlilluedjrom puge 37

droppi ng the power. then restoring it.
the FM radio was DEAD again. Re-

•
peati ng the signa l generator injection
again worked. but only periodically.
D uring the time the FM portion was
working, the AM portion worked as
well . O K. where do I go from here'?
The problem appeared to be around
IC2 - was the chip good or had '? And,
if it was bad. what then?

So how do I proceed to troubleshoot
a chip that has no pub lished available
data'? The firs t step duri ng this part of
the process was to exami ne the board
under a magnifyi ng glass to see if any
bad so lder joints or broken traces were
visible . As you might expect, e very­
th ing looked good and no obvious
problems were detected.

Studying the schematic regarding
the part surrounding and connecting to
IC2 suggested that checking the parts
should he the next log ical step. Each
capacitor and resistor was removed in­
d ividua lly from the board. checked.
and then returned. No problem was
found. The next thought I e nte rtained
was that perhaps one of the IC pins
wasn't properly soldered even though
it pas sed a visual inspection. Each pin
of IC2 was rcsoldcrcd. but that process
fai led to repair the problem.

What fixed the problem? Even
though the IC pins appeared to be sol­
dered. I had to assume that the re was a
hai rl ine crack in the c ircuit trace con­
nected to one of the Ie pins. Though
each trace appeared to be O K by visual
inspection, I chose to clean off the so l­
der mask on a small section of the
trace adjacent to each pin of IC2. Each
trace section was then chased wi th sol­
der that functioned as a bridge. O bvi­
ous ly th is had to be the cure because
the radio , with power app lied. oper­
ated as expected. Even varying the
supply vo ltage from 1.5 to 3.2 vo lts
failed to d isrupt the normal opera tion
- absolutely unlike previous tests.

1-- - - - - - - - - - - - - --1 With the radio now operating, more

data was desired for future reference.
A voltage chart for each Ie pin was
developed and is shown in Table 1.

Insert the wall transformer plug into
12. Tum on 51. The green LEO (08)
should glow. The yellow LED (0 7)
should al so glow. indicati ng an input
voltage at 11 of less than 24 volts. If
D7 and D8 are no t on. check for proper
insta llation of these LEDs. Measure
continuity at PI , tip to ring . The read­
ing sho uld be a short circuit. Next,
p lug the phone line into J I . With all o f
the phones on the line "on-hook," the
ye llow LED should be off. If thi s is not
the cascoc heck for proper installation
of 0 1 throug h 0 5.

Us<

Meter Made
con tin ued from page 25

the vo ltage and c urrent in an adjust­
able power supply. Fig, 5 shows a 12­
volt. 5-amp circuit d iagram built
around an LM31 7T adjustable regula­
tor tc . A PNP " wraparound" power
transistor increased the current capa­
bility from 1.5 amps for the LM317T
to 5 amps. The voltage is adjustable
from 11.5 to 14.5 vo lts . This is the

Obtai n a tape recorder with "M IC "
and " REMOTE" inpu ts. The MIC in­
put is a 1/8 inch (3.5mm) jack. while
the REMOTE input is a 3/32 inch
(2 .5 I11 m) j ack. Plug the power cord
of the recorder into the wall and inse rt
a hlank tape (i t should be re wound
comp lete ly ) into the mac hine .

Make sure the 9 VDC transformer is
plugged into the wall and its output
connected to 12. Verify that 5 1 is off.
Ensure that 1 I is connected to the
phone line. Next. plug P2 into the MIC
input and plug PI into the REMOT E
inpu t of the tape recorder. Put the
tape recorder in the RECO RD mode
(th is is usua lly accomplis hed by
pressing the PLAY and RECORD
buttons s imulta neous ly).

Then, tum on S I . The green LED
should glow. Tbc yellow LED will glow
if any telephone on the line is "off­
hook ." When the yellow LED is on.
the phone conversation is being re ­
corded . As mentioned earlier, tum off
S I (0 disable the Telephone Recording
Adapter. fa
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