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R4

20K
NULL

NOTE:

IC1, IC2 = 1458 dual op-amp
v+=8
V—=4

PARTS LIST
IC1, IC2—1458 dual op amp (see text)
R1,R2,R3,R5,R6,R7,R9,R10, R11—
10,000-ohm, Y4-watt, 10% tolerance
resistor

R12

R14 10K R13
10K POSITION 10K
Ve O AAN v ANN—O0 V+

R4—20,000-ohm, linear-taper poten-
tiometer

R6, R12—10,000-ohm, linear-taper po-
tentiometer

R13, R14—See text

Misc. —Printed-circuit board or perf-
orated board with solder posts; 8-pin
DIP sockets (2); control knobs (3); in-
put, output, and power connectors;
suitable enclosure; machine hard-
ware; hookup wire; solder; etc.

Null control R4 is used to cancel
the effects of dc offsets created both
in this circuit and in previous stages.
It also provides the dc balance effect

~noted earlier. The dc balance con-
trols on some instruments are used to
cancel the change of output baseline
as the sensitivity control is varied—a
most disturbing effect to someone
making a measurement! Potentio-
meter R4 is adjusted using a dc out-
put meter at V,, and is adjusted until
there’s no shift in dc output when R8
is varied through its full range. If
there are dc offsets present in the in-
put signal (V;,), there will be such a
shift noted in the output.

The function of R4 is to provide an
equal but opposite polarity offset sig-
nal to cancel the offset from all other
sources. In some cases, there might
be 10,000-ohm resistors (similar to
R13 and R4 near R12) between the
end of the potentiometer and the
power supply potentials. These resis-
tors reduce the offset range, while in-
creasing the resolution of the adjust-
ment. Use these resistors only if
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there’s a problem in homing in on the
correct value.

Position control R/2 is optional.
It’s normally used when the output
signal is to be displayed on an analog
paper chart recorder or dc CRT oscil-
loscope. Poteniometer R/2 provides
an intentional offset to final stage
IC2B independent of the input sig-
nal. It’s used to position the output
waveform anywhere on the scope’s
or chart recorder’s vertical axis.

In some cases, the range of the R/2
may be too great. Only a small ad-
justment of the potentiometer will
send the trace off-screen. You can
counteract this problem with the sim-
ple expedient of selecting values for
R13 and R4 (note that R13=R14)
that allow the trace to just disappear
off the top when the R/2 reaches the
limit of its upward travel and off the
bottom when the potentiometer
reaches its lower limit.

Adjustment

Adjustment of this circuit requires
either a dc voltmeter or a dc-coupled
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oscilloscope that has a scale grid on
the screen or graticule to permit po-
tentials to be read. If an oscilloscope
is used for that purpose (set the
switch to GND in AC/GND/DC ar-
rangements), and set the trace to ex-
actly the center of the vertical lines on
the grid. Select a sweep speed that
vields a nonflickering line. Next,
place the switch into the DC position.
The vertical deflection factor should
be around 0.5 volt/vision.

Now, follow this procedure:

(1) Disconnect Vin from the

front-end circuit and short this

input to ground;

(2) Using adc voltmenter, set the

potential at point ‘“A’’ to 0.00

volt;

(3) Similarly, set the potential at

point “‘B’’ to 0.00 volt;

(4) Set R8 to maximum resist-

ance (highest gain);

(5) Make all adjustments to the

front-end circuits as needed and

then return to the rear-end cir-

cuit;

(6) Adjust R8 through its range
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