Type BKFS
Distortion Meter
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TYPE BKF5 DISTORTION METER

The type BKP5 Distortion Meter measures distertion or hum in
audie-frequency circuits.

This instrument is continuously adjustable in frequency in the
range frem 20 cycles to 20,000 cycles. Frequencies up to
60,000 are passed unattenuated by the amplifier circuits so
that distortion measurements can be made on fundamental fre-
gquencies up to 20,000 cycles. The distortion is read direct-
1y from the meter, and values as low as 0.1% can be measured
since the lowest range is 0,5% full scale.

The Distertion Meter consists of a three-stage high-gain am-

plifier with an RC interstage coupling wiit that balances to

a sharp null, a calibrated attenuator for adjusting the sen--
sitivity followed by & two-stage amplifier with a square law

copper-nxide rectifier meter. A high-pass or a low-pass fil-
ter can be comnected between amnlifier and meter. The built-
in power supply is voltage regulated. Line surges will have

no appreciable effect except when the instrument is operated

on the 0.5% seale. :

The highest sensitivity of the instrument is about 0.5 volts
and the residuwal distortion less than 0.1% - in the greatest
part of the frequency range less than 0.05%. : ~

The input impedance is about 250 kilohms in series with 0.25uf.
The Distortion Meter operates as follows: : ]

With the vacuum-tube voltmeter in.its least sensitive position
("% switeh in position C) the input controls are set so that. .
the meter gives full deflection. When the "%" switch is set
to one of the other positions, the balancing RC coupling unit
is switched on and if the RC unit is tuned to the fundamental
frenuency, this frequency can be completely eliminated when
the "Balance" potentiometer is turned to its correct position.
The metcr then indicates directly the distortion in per cent
of the fundamental plus harmonics. When the fundamental fre-
quency is higher than 400 cycles, it is possible to measure
the hum and the harmonics separately by connecting either the
low-pass or the high-pass filter betwecn amplifier and copper-
oxide rectifier meter. !

The high-pass filter attenuates 50 cycles by about 50 db, 100

eycles by about 33 db and 150 cycles by aborut 13 db. The low-
pass filter attenuates 800 cyclee by about 28 db, 1200 cycles

by about 39 db and 1600 cycles by about 47 db.

The input voltage of thc copper-oxide rectifier mcter is obtain-
able at the jack marked "Oscillograph" and can be used for trac-
ing lissajous figurcs on an oscillograph. The input voltage of
the Diztortion Meter is then fed to thc horizontal deflecting
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plates of the cathode-ray tube and the harmonics are fed to
the vertical plates from the jack "Oscillograph'.

Directions

Before connecting the instrument to the line, set the line
switch to its correct position. When leaving the factory the
line switch is in its 220 volt position, butthe following po-
sitions are available: 110 - 127 - 150 - 200 - 220 or 240 volts.
The switch is accessible when the instrument is removed from .
its case, and it is located below the line transformer togeth-
er with a 1 amp fuse. ;

Connect the instrument to be measurcd to the input jack of the
Distortion Meter. Use a shieldcd cable if the output impe-
dance of the instrument is high so as to avoid hum. - A voltage
of zbout 0.5 volts is required. Set the "%" switch to its
right-hand position (C), the filter switch to its mid position,
and the frequency range switch so that the fundamental frequen-
cy is within the range chosen. Set the meter needle to the
last division on the scale of the meter by means of the knobs
"Output coarse" and "Output fine". Then turn the "t switech
from position C to position 100 and tune the main dial and the
balance potentiometer to minimum deflection. Aftcrwards repeat
the tuning with the " gwitch set to the lowest position pos-
sible. Now the minimum dcflection of the meter needle indicatcs
the amount of harmonics plus hum. If the fundamental frequency
is higher than 400 cycles, the harmonics and the hum components
can be measured separately by switching in either th¢ high-pass
or the low-pass filter. '

If you want to establish whether one of the harmonics is domi-
nating, this can be done by tracing a Lissajous figure on the
sereen of a cathode-ray tube. In that case also connect the
wertical amplifier of the oscillogranh to thc input jack of the

ADistortion Meter and the lhorizoniall amplifier to the jack "Os-
cillograph". A figure Tesembling a U or e will then indicate
the second harmonic, while a W1 orose indicate the third harmo-
nic. In general, however, the figurcs arc not so simple.

Accuracy

The distartion factor is defined as the r-m-s value of the har-
monics in per cent of the r-m-s value of the fundamental fre-
quency. However, the Distortion Meter measures in proportion
to the total value of the fundamental plus harmonics. This
does nnt affect the accuracy at low distortion factors. At
higher values the reading has to be corrected by the formula:
drgad :
doctual V1—(§¥Eii)2
‘ 100

Besides the accuracy is affected by the copper-oxide rectifier
meter which does not give the precise r-m-s value under all
comditions. In general the accuracy is about 5% of full scale
for each range + residual distortion.
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