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Lindos Electronics Firmware Upgrade Notes

MS20 Firmware Upgrade Notes v1.3:
Wow and Flutter (IEC 368)
Wow and flutter measurement is now available on PPM option 4. Press , ,  followed by
 to put the unit into Wow and Flutter mode. The MS20 oscillator is automatically set to 3.15kHz and
the necessary DSP filtering and Q-pk dynamics are applied to read weighted flutter according to
international standards. Note that unweighted flutter measurement is not provided. The dB figure to the top
right of the screen shows the flutter in dB (-40dB is 1% etc) and a more useful percentage conversion is
displayed to the left. The bar graph below mirrors the dB readout on a convenient logarithmic scale. The
range is fixed centred on 0.1% (0.025% - 0.36%). For readings outside this range it is necessary to
manually change the bar graph range by holding
and using the  and  keys.
A measure of speed is also displayed to the right the ‘Speed’ text.
Specification

Flutter measurement range: 0.03% - 1%
Residual flutter: 0.02%
Speed range: -4% - +4%
Applications
Wow and flutter measurement is carried out on audio tape machines, cassette players and turntables (vinyl
records) in order to quantify the amount of 'frequency wobble' (caused by tape speed fluctuations). While
the terms ‘wow’ and ‘flutter’ have been used independently to refer to slow and fast variations respectively,
the standard measurement method uses weighting to present a subjectively valid reading, with maximum
emphasis at 4Hz where it has been shown that flutter is most objectionable, falling off appropriately at
higher and lower frequencies.
It is important to realise that true flutter and speed readings on tape machines require the use of a perfect
test tape recorded entirely free from wow & flutter, which is of course not possible in practice. The Lindos
test cassette has been recorded on a first-class deck with a combined record-replay flutter of 0.1% and so
can be assumed to be better than this. Measurements made on a two-head machine with simultaneous
record-replay are not really valid, as slow variations tend to cancel, although the delay between the heads
does result in a reading on fast variations. Strictly speaking, flutter should be quoted as ‘replay only’ or
‘record-replay’. The record-replay method is meaningful provided that the tape is recorded and then
rewound and played back, though it should be noted that sometimes the record and replay flutter can add,
and sometimes they can cancel, depending on where the tape is started, if rhythmic flutter is present. The
worst reading obtained (or something close to it) should be quoted, not the mean of the bargraph. Speed
readings are only possible on a test tape, recorded on a machine with known speed, otherwise the record
and replay errors just cancel and read zero.
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