HIGH-AMP METERS

Keep up with current events by expanding your meter's amp-ability

ITH THE RISING COST of test equip-
ment it is advantageous to be able

to perform several operations with one
meter. For instance a DC milliammeter
can be converted to read higher values
of current by adding a shunt to bypass
the bulk of the current around the deli-
cate meter. By following a few simple
steps a milliammeter can be converted
to read 10 to 20 amps or more. The
first step is to determine the internal re-
sistance of the meter. From this you
can calculate the shunt resistance need-
ed and the type of material to be used.

To find the internal resistance of the
meter, construct the test circuit illus-
trated here. The 4700 ohm resistor is
used to limit current and serves no oth-
er purpose. Start with the power sup-
ply set to zero volts, leaving S2 open
and S1 closed. Slowly increase the cur-
rent flow by varying R3 until the meter
needle moves to full-scale deflection.
Without touching the setting of R3,
close 82 and adjust R2 until the meter
reads half of full scale. According to
Ohm's Law the resistance of the meter
and of R2 are now equal. Open switch
82 and measure the resistance across
R2, This value will be equal to the
internal resistance of the meter.

Shunt. Precise shunt resistance is im-
portant for accurate current readings
and must be chosen carefully. With the
shunt connected across the meter, most
of the current is diverted past the me-
ter. This is the theory behind a small
meter being able to read high currents,
The shunt can be a wire, steel or cop-
per bar, or almost any material that
will offer the proper resistance. To de-
termine the needed shunt resistance we
will consider an example. If we want a
0 to 10 milliammeter to be able to
read full-scale for a current of 10 amps.
Therefore 10 mA will flow through the
meter when 9.990 Amps are diverted
through the shunt. If the meter resist-
ance was 100 ohms, using Ohm's Law
the voltage across this parallel circuit
is found by using the following equa-
tion:
E = (Current) X (Resistance)

= (0.01 amps) X (100 ohms)

=1 volt

Using the calculated voltage and
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To determine the internal resistance of a meter construct a circuit like the one illustrated
above, If you don't have the parts in your junk box then check an electronics surplus outlet,

A shunt resistor bypasses .the bulk of the current around the meter while allowing a
regulated amount to pass through the meter’s coll and give an accurate reading. A shunt
can be a resistor or a measured length of wire, Make sure it will handle the current.

Shunt Hookup

METER COIL

RESISTANCE Rmeter = 100 OHMS

Ol AMPS
10 AMPS i
—ANN\-
Pl 3 a0 o
SOURCE i i LOAD
Q EXTERNAL SHUNT

In this case the milliammeter would
be capable of giving a readout directly
in amperes.

By following these few simple steps

solving Ohm’s Law for resistance the
proper shunt can be found. This deri-
vation is shown below:

Resistance = Voltage

Current you will greatly expand the versatility

“ 8 S Lo of your test equipment. It will increase
9.990 Amps your ability to handle a greater variety
=.1001 Ohms of test and trfouble shooting situations. @
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