
FEATURES: 

• Fully automatic with 
manual override. No 
tuning required 

• Meets DIN 45 507 , IEC 
386 , CCIR 409 and IEEE 
193 

• Measurement of flutter 
and dr ift down to 0 ,001 
and 0 ,01 % peak 
respectively 

• 3 Digit LED indication of % 
flutter range and % drift 

• Out of range indication 

• 0 ,3; 3 and 30 s averaging 
for drift measurements 

• Weighted and linear 
modes with provision for 
connection of external 
filter 

• 3, 15 kHz, quart z crystal , 
test sour ce built-in 

• AC and DC outputs for 
level and XY recording 

USES: 

• Laboratory, studio and 
production line 
measurement of flutter 
and drift with sound as 
well as video recording and 
reproducing equipment 

• Frequen cy analysis of 
flutter when used w ith 
external filter or analyzer 

• Fault detection and 
diagnosis for service and 
maintenance w ork 

• Early warning of 
equipment breakdown 
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The Wow and Flutt er Me ter Type 

6203 is a sma ll . easy to use inst ru­
me nt using analogue and dig ital 
tec hniq ues for measureme nt of 
peak fl utt er and drif t of sou nd re­
co rdin g and reprodu ction equip ­
me nt . A utomati c selectio n of fi ve 
meter ranges from 0 ,035 to 3, 5% 
for FSD w ith manual ove rrid e and 3 
d igit LED indi cati on of selected 
range, permit fa st , accurate meas ­
ur eme nts suit ed to labo ratory and 
studi o wo rk as w ell as producti on 
lin e testin g of equipme nt and ser­
v ice. 

Not onl y is the 62 0 3 extr eme ly 
easy to use, but it is fas t and accu­
rate . Sim ply con nect its inpu t wi th 
a 3 or 3, 15 kHz test s ignal record ed 
on disc. film or tap e and it w ill auto­
mati ca lly select th e corr ect measur e­
ment range, giv ing a dir ect indi ca-

ti on of the percentag e peak f lutte r 
in less than a seco nd . A lso ind i­
cated is the percen tage dri ft of the 
nom inal reco rd -r epro du ce speed. 

From j ust one spot measurement 
it may be immedi ately ascerta ined 
whether the reco rd ing and reprodu ­
cing equipment under test is of ac­
cept able quality and confo rms to pu ­
bli shed spec ifi cation s . Furth e r, if 
seve ral spot meas ur emen ts are 
made the n the infl uence of sty lus 
tracking force and fric tion w it h the 
reco rd groove as w ell as tap e head 
pressu re, tape tens ion varia tio ns 
and ree l loading may be studi ed. 
Also spot meas urement s t aken at re­
gu lar inte rvals of say 1 month w ill 
ind icate any unprece dented in­
crease in f lutter, th us w arnin g of 
poss ible fa ilure of equi pm ent befor e 
breakdow n occurs. 
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General 
In sound recording and reproduc­

tion, the speed at which record re ­
producers , tape recorders and film 
equipment transport the recording 
medium is cr itical. Any change in 
speed, no matter how small, results 
in frequency modu lation that seri­
ously distorts recorded and repro­
duced sounds, destroying clarity 
and listening pleasure . The main 
types of disto rtion are : 

"Dr ift". Frequency modu lation in 
the range below approximately 
0 , 5 Hz that may be perceived as a 
steady or slow change in pitch. 

"Wow". Frequency modulation 
in the range of approximately 0 ,5 to 
1 0 Hz that may be perceived as a 
fluctuation in pitch of a tone. 

"F lutter" . Frequency modulation 
in the range of approximately 10 to 
1 00 Hz that may be per ceived as a 
roughening of the sound quality. 

" Scrape Flutter" . Frequency 
modulatio n in the range above ap­
prox imate ly 1 00 Hz that may be per­
ceived as a noise added to a repro­
duced sound that is not present 
when the sound is absent . 

Measu rement of the above types of 
distortion is not only useful in assess­
ing the quality of sound recording and 
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Fig . 1. Block diagram of the 6203 

reproduc ing equipment, but is also 
valuable in judging when mainten ance 
is necessary. Since all are form s of 
undesired frequency modu lation t hey 
may be measu red by detecting the 
percentage peak to peak frequ ency 
deviat ion of a standard test tone re­
co rded and I or reproduced on th e 
equipment to be tested. Usually they 
are measured collective ly in order to 
obtain a simp le, easily interp reted in­
dication of their audibi lity. Drift , wow, 
flutter and scrape are therefore ofte n 
referr ed t o collectively as "flutt er". 
Here t he w ord flutter means all fo rms 
of unders ired frequency modu lation in 
the 0, 1 to 1000 Hz frequen cy range. 

Description 
The Flutter Meter Type 6203 has 

four basic sections. These are indi ­
cated in the block diag ram of the in­
strument shown in Fig. 1 . 

Input Sect ion 
Th e 6203 has two alternative IN­

PUT sockets - a BNC coaxia l socket 
on the front panel and a 5 pin DIN 
socket on the rear of the ins tr u­
ment . These are for application of a 
3 or 3, 15 kHz test signa l from the 
sound recording and reprodu cing 
equipment to be tested . 

! 
Start Decoder 

t-- Counter 1---+ and HB.BB Reset Display 
Driver % Drift 

Drift Section 710210 

From the INPUT sockets the test 
signal is applied to an amplifier and 
band pass f il ter, which amp lify and 
clean the signal , removing extrane ­
ous noise and flutter components 
outside th e measuring range of in­
teres t . Feedback from the band pass 
filter automatically adju sts the gain 
of th e inp ut ampl ifier so that test 
signal levels betwee n 1 0 mV and 
30 V may be accommodated with­
out having to switch ranges . A level 
detector in the feedback loop auto­
maticall y lights a red warning LED 
on th e mete r sca le if the test signal 
leve l drops below 10 mV . At the 
same time it connects the Flutter 
and Drift sections of the instrument 
with the bui lt-in test osc illator. Th is 
auto matically resets the meter and 
LED displa ys back to zero, thus pre­
venting fals e readings due to noise . 

Flutter Section 
For a meter indication the test sig ­

nal is applied to the Flutt er Secti on . 
w h ich has a self tuning FM discrim i­
nator at its input . Th is adjusts auto­
mat ica lly to the centre frequenc y of 
th e test signa l and demodu lates the 
frequency deviations representing 
th e flutter of the equipment under 
t est. On overload, the discriminator 
time constant is automatically 
swit ched to a lower value to ensure 
rapid recovery . 



Following the FM discriminator is 
an act ive filter. This has 0, 1 to 
315 Hz and 0, 1 to 1000 Hz linear 
modes as we ll as a weighting mode 
wh ich have the frequency character­
istics shown in Fig .2 and may be se­
lected using a fro nt panel switch. 

The weighti ng mode is used to ob­
tai n an objective indicat ion of the 
audibili ty of the measured flutter 
and comp lies w ith DIN 45 507. IEC 
386, CCIR 409 and IEEE 1 93 . For 
frequency ana lysis, sockets are pro­
vided on the rear panel for connec­
tion of an externa l fi lter or fre­
quency analyzer in series with the 
interna l fi lter . 

After fi ltering, the demodulated 
signal is applied to a program amp li­
fier and peak detecto r. These am­
plify and rect ify the signa l, provid ing 
low impedance outputs for reco rd­
ing, as we ll as a meter ind ication in 
accorda nce with the foremen­
t ioned standards . The ga in of the 
program amp lif ier is automatica lly 
switched to provide 0,03; 0, 1; 0,3; 
1 and 3% meter ranges . The correct 
range is selected by an up/ down 
sensor which con t inuo usly monitors 
the leve l of the DC sig nal appl ied to 
the meter . False rang ing is el imi­
nated by using both time and amp li­
tude hysteresis for ranging up and 
down . For manua l selectio n , ranges 
may be stepped using a fr ont panel 
switch. In addition the start range 
may be prese lected using an inter­
nal switch . 

For a digital indicat ion of the parti­
cu lar fl utter range selected, range 
informat ion from the up/ dow n sen­
sor is decoded and applied to a 3 di­
git LED display in the top righ t-hand 
corner of the meter. On overload 
the disp lay flashes on and off indi­
cat ing that a higher range should 
be selected. 

Test Oscill ato r 
The 6203 has its ow n test signa l 

source bui lt - in. This is an ultra 
stab le, quartz crysta l osci ll ator ope ­
rating at a frequency of 787,5 kHz 
which is stepped down to 3 . 1 5 kHz 
- the internat iona lly agreed test fre­
quency most used for f lutter meas ­
urements. 

For recording as a test signal, a 
low impedance output from the os­
cillator is availab le at a BNC coaxia l 
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Fig .2. Fil ter character istics of the 6203 

socket on the fro nt pane l of the 
6203. Output levels of 0,01; 0, 1 
and 1 V may be selected, to suit 
most recording equipment. An a lt­
ernat ive output, which produces a 
fixed test signal level of 1 0 mV is 
avai lab le via a 5 pin DIN socket on 
the rear panel. 

Aside from serv ing as a test sig­
nal source for externa l recording 
equipment, the 3, 15 kHz output of 
the osc illator is also used as a contro l 
reference w ith the interna l measure­
ment circuit ry of the 6203. As a 
simp le calibration check a test 
mode may be selected which fre­
quency modu lates the osci llator sig­
nal to produce a reference deflec ­
tion of ± 1 % peak on the meter. 

Dr ift Section 
For measu rement of f ixed and 

very slow ly chang ing differences in 
nom ina l record- reproduce speed, 
the frequency of the recorded test 
signal is compared with that of the 
interna l test oscil lato r . This is done 
with the aid of two counters which 
may be switched for 0 ,3, 3 and 
30 s counting times using a front 
panel sw itch. At the end of the se­
lected count ing time the counters 
operate a gate to produce a pu lse 
with width proportional to the fre ­
quency difference . This is appli ed to 
a th ird counter w hich operates a 3 
digit LED display in the top left 
hand corne r of the mete r givi ng a di­
rect indicat ion of t he percentage 
drift . Both positive and negative val ­
ues are indicated from 0 ,01 to 
9,99%. 

So as to prevent momentary drop­
outs in the recorded test signa l hav­
ing a signif icant affect on t he accu­
racy of the drift ind ication, the test 
signal counte r has a phase locked 
loop at its input. This locks onto the 
recorded test signal produc ing a sig­
na l with the same frequency and 
phase re lations hi p. However , when 
the test signal is momentari ly ab­
sent, it fi lls in for it by free running 
at 3 , 1 5 kHz - the nominal tes t fre ­
quency. 

In addition to selection of 0,3; 3 
and 30 s counting t imes, the inte r­
nal test osc ill ator counte r may be 
switched so that percentage dr ift of 
3 kHz as well as 3.15 kHz test sig­
nals may be measured. The 3 kHz 
mode also serves as a function 
check. as when the test signal is 
disconnected from the inputs of the 
instrument the drift indicator LEDs 
shou ld always ind icate + 5.00 %. 

Accessories 
Available 
Test Rec ord Q R 2 01 0 

This is a 30 cm, hig h quality , 
stereo test record that is specially 
produced for detailed investigations 
on disc reproduc ing equipment. 
Both sides of t he record have identi ­
cal test programmes with test sig­
nals for frequency response, cross­
ta lk and distortion measureme nts 
with record pick-ups. For measure­
ment of flutter using the 6203 
there is also a 1 m inute record ing 
of a 3 , 15 kHz test signal. 
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Examples of Use 
Where more than j ust a spot 

measurement of flutter is required , 
flutter may be frequency analyzed. 
For this purpose the 6203 may be 
connected with an external filter 
such as the Tun able Band Pass Fil­
ter Type 1621 shown in Fig .3 . 

A typical flutter spectrogram ob­
tained using the above analysis set­
up is shown in Fig.4 . This clearly in­
dicates the precise frequenci es of 
the major flutter components 
which, with a little knowledge of 
the record-reproduce equ ipment un­
der test , can be related directly to 
the rotation of specific moving parts 
in the equipment . Such faults as 
poor vib rati on mounting and lubrica­
ti on. worn or faulty bearings and 
minute eccentricities in machining 
and fitment of parts can be spotted 
which is of considerab le help in 
servicing and where design improve­
ments have to be made. 

Flutter Indication : 
Moving coi l meter giv ing quas i peak indi­
cation of % peak flutte r in accordance 
with DIN 45507, IEC 38 6, CCIR 409-2 
and IEEE 193 
Ranges: 0 ,03; 0, 1; 0,3; 1 and 3% peak 
Accuracy : ± 2% FSD 
Range Selection : Autom atic and Manual 
w ith 3 digit LED indicati on of se lected 
range in top right hand corner of met er . 
Range preselecto r sw itch also provided 
Overload : Flutt er range LEDs fl ash for 
peak overlo ads ;. 3 times range setting 

Drift Counter : 
3 digit LED display in top left hand 
corn er of meter indi cates % drift of test 
signa l carr ier 
Range : ± 0 ,01 to ± 9.99 % relative to 3 
or 3 , 15 kHz 
Accuracy : ± 20 ppm ± 1 LSD (Least Sig­
nificant Digi t ) 
Measuring Time : 0 ,3; 3 and 30 s - se­
lectable 
Out of Rang e: Drift display flashes for 
input fr equencies > 3, 1 5 kHz + 1 0% or 
> 3 kHz-10 % 

Filter Modes 
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Weight : In accordance with the above 
standard s 
315 Hz : 0, 1 to 315 Hz (-3 d8) lin ear 
1000 Hz : 0 , 1 to 1 000 Hz (- 3 dB) li near 
Ext : Provision for connect ion of externa l 
filter in seri es with anyone of the above 
int ern al filt ers 

Tunable Filter 
1621 Synchronization Cable 

Stereo Test Record 
\ QR 2010 Ext. 

Filter 

3 or 3, 15 k Hz 

Test Signal 

---- ------ --, 

AC or DC 
Output 

• • 
I 
I 
I 

.-. _J 

Signal 
Input 

Record Reproducer 
under test 

Flutter Meter 
6203 

level Recorder 
2317 

770417/1 

Fig.3. Instrument arrang ement for third octave analysis of flutter 
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Fig.4. Typical third octav e analysis of flutter produced by a record reproducer 

Specifications 6203 
Test Sig nal Input 

Via BNC socket on front panel and 5 pin 
DIN socket on rear panel 
Voltage : 10 mV to 30 V 
Frequency : 3 kHz - 1 0 % 

to 3, 1 5 kHz + 10% 
Imp edance : > 4 7 Kn 

Test Sign al Output: 
From bui lt - in quartz crysta l reference 
source via BNC socket on front panel and 
5 pin DIN socket on rear pane l 
Frequency : 3. 15 kHz sine 
Voltage: 0.01 ; 0, 1 and 1 V RMS 
Impedance : 600 n• 

AC Output: 

From meter amp lifi er via BNC socket on 
rear pane l 
Voltage : 1 V pk corresponding to 10 and 
30 on meter scale 
Impedance : 1 Kn· 

DC Output : 
From meter detecto r via BNC socket on 
rear panel 
Vo lt age : 1 V DC correspon din g to 1 0 
and 30 on meter scale 
Impedance : 1 Kn· 

Ma x. FM Noise : 
Weighted: ± 0,0005 % 
O. 1 to 3 1 5 Hz: ± 0.002 % 
0 , 1 to lOOOH z:± 0 ,01 % 

To Ext . Filter Power Input: 
7 pin DIN socket on rear panel. Provides 

unfil tered 8 V (20 0 mA) DC for powering 

an extern al filter such as the Tunab le 
Band Pass Filter Type 162 1 

Power Requirement s: 
100 ; 115 ; 127; 200; 220 ; 240V AC 
± 10% (50 to 400 Hz). BVA. Compli es 
wi th safety class 1 of I EC 348 

Tempe ra ture Range: 
Operation: +5 to +40 ° C (+41 to 
+ 1 04 ° F) all speci ficatio ns val id 
Storage: - 25 to + 70 ° C (- 13 to 
+ 15s ° F1 

Max. Hu midi ty : 

90 % RH (non cond ensing) at 30 ° C 

Electromagn etic Compatibility: 
Comp lies w ith Class B device of Ame ri­
can FCC (Federal Communi catio n Com­
missio n) Rules 

Weight : 
2 ,3 kg (5. 1 lb) 

Dim ensions: 
B & K module cabinet KK 0024 , 4 / 12 of 
1 9" rack module 
Height : 132 .6 mm (5.2 in) 
W idth : 13 9.5 mm (5 .5 in) 
Depth : 200 mm (7 .9 in) 

Accessories Included : 
2 BNC coaxial cables AO 01 33 
1 Cable with 7 pin DIN plugs AO 004 2 

4 40 mA slow blow mains fuses VF 
0048 
1 Ma ins Cable AN 00 10 

Accessories Available : 
Stereo Test Record QR 2010 

• Short circuit protected 


