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PART 1
DESCRIPTION

The Type 546-B Microvoelter, when used with a suitadble oscil-
lator, becomes a 200-ohm source of accurately-known audio-freguency
potentials, The output voltage ranges from 1 volt to  less  than 1
microvolt, and 1ts magnitude 1s directly indicated by a dlal and multi-
slier switch., Voltazgesz below 1 microvolt are obtainable with a sacri-
fice in accuracy.

Since the microvolter 1s a convenient means for adjusting the
output of an oscillator to a small, accurately-known value, it has a
use in most measurements on sudis-frequency circults. In the bdbroadeast
oy sound studio it is comvenient for measuring transmission loss and
Frequency response ¢haracteristics on circuits and for checking the
over-all performance between the speech circuits and the antenna. It
iz suitable for measuring amplifler gaim and for calibrating ampli-
fiers for use as thermionic microvolimeters. .

PART 2
OPERATION

Connect the INPUT terminals to a suitable source of audio-
frequency power, Adjust the source voltage until the voltmeter indi-
cates 2.2 volts, The input lmpedance is aporoximately 425. It will
be noticed fyrom the wiring diagram that the variation of input resist-
ance as the multiplier switeh is turned is compensated by the shunt
resistor section of the switch shown in the upper left corner of the
circult dizgram. In czse it is necessary to operate the Type 546-B
Microvolter from a very low power oscillator such as the Type 613-B,
Bl5 may be disconnected, resducing the power rejuirsment very consider-
ably on all except the top multiplier position, When this has been
done the instrument will be Just as accurate as before but the input
impedance will vary over a wider range with multiplier setting. It
will be possible to uge 1t at much reduced power Input at cubput levels
up to 0.1 wvolt.

Sources of iower power can, of course, be utillzed by main-
taining & reference voltage of less than 2.2 volts, 1in which case the
microvolter cutput voltapges are less than their indicated values by
the ratio of the reference voltage to 2.2 volts {for example, 1/2 for
a 1.,1-volt reference}.

Connect the OUTPUT terminal marked "G¥ to the low potential
side of the power source and, where possible, this common comnection
should be grounded.

For all ordinary measursment purposes the JUTPUT terminals
can be considered the terminals of a 200-ohm generator having the open-
circuit terminal voltage Indicated by the dial and the setting of the
MULTIPLIER., More accurate results will, in general, be obtained by
setbing the multiplier switch so that the desired wvoltage is obtained
for dizl settings lying between 1 and 14.

CAUTION ~ Never connect the microvolter OUTPUT terminals
across a cirenlt carrying current, either a-c or d-¢, to aveid getting
grronecus readings on the voltameter. Should the drep across the out-
put terminals exceed 4 wolts, the microvelter may be permansntly dam-
aged, -

If the Iinput voltage is.not a pure sine wave, the resultant
error for absolute measurements can be nearly as great as the percent-
age of harmoniecs present.

For low-voltage output {arcund 10 uv} & shielded osciliator
and cap-shielded leads should be used.

I
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PART 2
PERFORMANCE CHARACTERISTICS

GENERAL The Type 546-B Mlcrovolter 1s built for use without calibra-

tion charts or correction curves, and, when s¢ used,its
agcuracy 1s more than sufficient for wost measurements. Where unustal
accuracy 1s required or where the limits of error mist be Xnown, the
following discussjon can be consulted.

OPEN~-CIRCUIT VOLTAGES The abaclute accuracy of open-cirecuit output

voltages will depend on: (1} accuracies of the
networks and of the dial calibration; and {2} accuraey of the wvolt-
meter.

Wnere voltage ratios only are being measured and the volt-
meter indication remalns constant, errors in the voltmeter eancel out,
heﬁge the aceuracy depends only upon that of the two networks and the
dial. ’

ABBOLUTE ACCURACY Absolute-voltage values are accurate to +2% if
correction 1is made for the temperature coeffi-
cient (see below),

TEMPERATIRE ERROR Any initial error whieh may be present in the in-

dicating meter has been compensated for in the
calibration of the OUTPUT dlal. As with all copper-oxide instruments,
the meter indication 1s somewhat affected by temperature variations,
The calibration is correct at 772 F., and for room temperatures below
this value the correction is -,004% volts per degree F. ¥For operating
temperatures above 77° F., the correction is +.0023 volts per degree F,
These correctlons are to be applied to the 2.2-volt setting to obtain
the correct seiting at the operating temperaturé, For example, at a
temperaturs of 97° F,, the meter indication for standard input is 2.246
volts.

FREGUENCY BRROR There is5 no appreciable error with freguency be-
twean 1O cycles per second and 20 ke,

VOLTAGE HATIOS The error in voltage-ratio measurements will be less
than 2%, up to 100 k¢, for open-circuit ocutput volt-
ages of greater than 100 microvel:is. )

The errors In absolute-voltage wvalues c¢an be reduced to
about the same amount as errors in voltage-ratlo measurements, by check-
ing the mierovelter against a vacuum-tube vpltmeter whose lndications
are known to be sufficlently accurate. Set the mierovelter for 1000
miliivolts output, and then adjust the input voltage until the stand-
azrd voltmeter indicates 1 volt. The voltage indicated on the micro-
volter ¢an then be maintained at the wvalue thus obtained. This theck
can, 1if desired, be repeated for different frequencies and for differ-
ent operating temperatures. -

INTERNAL OUTPUT IWPEDANCE Bince the microvelter indicates open—cip-
cult veoltage, the internal ountput lmpedance
must be taken into account when working into low-impedance loads, For
loads greater than 100,000 ohms no corrsction need be made,
The internal output impedance varies between 194 and 204
ohms over the range of output settings. i
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Wiring Diagram for Type 546-B Audio-Frequency M¥icrovolter
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