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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.

(Revision should be applied to items indicated by a check mark M)

U] Input voltage

The input voltage of this product is VAC,
and the voltage range is to VAC. Use the product within this range only.
[ Input fuse
The rating of this product's input fuse is A, VAC, and
 WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ -

[ Without a power plug [ without a power plug

Blue (NEUTRAL)
g

Brown (LIVE)

White (NETRAL)
Black (LIVE)

Green/Yellow (GND) ) L Green or Green/Yellow (GND)
e R e ™
[] Plugs for USA [1 Plugs for Europe
N\ J
4 2
[] Provided by Kikusui agents
Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
N J
[D Another Cable j

(© 1998 Kikusui Electronics Corporation  Kikusui Part No. Z9-000-027 1B001681 l_-@_”KIKUSUIl
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1. GENERAL"

This . instrument measures wow and flutters of various recording/repro-
- ducing ‘devices inéluding audio tape recorders, video tape recorders,
disc record players,.ahd cine sound recorders. The measurement comply

* with the following standerds:

0 JISVStandard (rms-value measurement)
o NAB Standard (mean~value measurement)
0 CCIR Standard (peak-value measurement )

o DIN Standard (peakrvalue measurement)

The input voltage sensitivity is as high as 100 pV (-80 dBv), allowing
direct measurement of the playback head oﬁtput signal of a tape recorder,
The wow and flutter méasuriﬁg sensitivity also is very high — the
insfrument has a 0,01% FS iange,with minimum measuring division of

0.00%%.

AY The instrument employs a highly stable crystal oscillator for providing

a réfereﬁce signalV(B‘kHz/EEIS kHz). To indicate the tape épeed,vthe

instrument empldys a 4-digit frequency counfer.‘ The‘gaté time of the

' countér can be referenced to the crystal oscillator output signal or

to the AC line frequency (50/60 Hz). Frequency ratio measurement with

respect to the‘ieferénce signal (3 kHz/3.15 kﬂz) also is possible.

Purther, the frequency counter can be used for indepéndent frequency

measurement for a range of 10 Hz ~ 9999 Hz.

N



15218/

The instrument has output terminals for oscilloscope and pen recorder,

'.for observation and measdremeht of wow/flutter weveform and period.

.Incdrpofated»With the above features, the ipstrument is widely appli-

eablevfor wow and flutter measurements'in research and development,

manufacturing, inspection and maintenance of various types of recording/

reproducing devices.



2. S‘PEC.IFZ[CATIONS

Model No.: 6701

Measuring center Wifohinsooo Hz £150 Hz (JIS, NAB, CCIR)

1 frequency range: Within 3150 150 Hz (p1n)

Input terminals: . 5-way type, 19 mm (3/4 in.) spacing,

HI, I0, GND terminals

Input impedance: Within 600 kR £20% (between HI - I0)
Approx. 300 k2 (between HI - GND, I0 - GND)

Approx. 10 kQ (between HI ~ 10, at 0.1 mV range)

Heasurable input 0,1 mV ~ 10 Vrms (sinusoidal signal, between HI - I0)
level range: in 2 sub-ranges of 0.1 mV Q 30 mV rms range

and 10 mV ~ 10 V rms,

Naximum allowable Between HI - I0: AC (10 Hz ~ 20 kHz) cvave i15 Vp-p
input level: - e tso v

P NG LB G0 0t sRNEs e

Between HI - GND, IO - GND:
‘ +
AC (10 Hz ~ 20. kHz) .... <15 Vp-p

¢ : 50 v
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i Wow/‘flutﬁei measuring ranges and indication accuracies:

Wow/flutter o of
measviring Tamgss - 0.01% | 0.03% 0.1% | 0.3% 1% | 3% |
S WrD | 0,005 <— 3
0.l mv | S 10 5 tg ts t5
ramge | copmyl o | | 0.05 |3
' *10 is tg
| wrp | 0.002< 3
10 ov | t10 5 iy 5 s s
renge LIN 0,005 3
is haf Is is Is
Top fremes: Measuring range (wow/flutter %)
Bottom frames: Indication accuracy (% of full-scale value)
Conditions,
Signal source impedance: Not higher than 3 kQ

l“leésuring centei‘b fre(iuency': 3000 Hz ¥50 Hz (JIS, NAB, CCIR) or

3150 Hz 50 Hz (DIN)

Wow/flutter indication system

Rms value indication in éomplia.nCe with JIS
 Mean value in complience:swith NAB

Peak value indication in complisnce with CCIR/DIN



_-W@w/flutter frequency characteristics

. .Hearing—sense compensation characteristics (WEIGH‘.I‘ED):
In cvompliéncé ‘with JIS, NAB, CCIR and DIN standards
 Separation characterics (WOW, FLUTTER):

TOW  vevesess. 0.5 Hz ~ 6 Hz

Flutter ..... 6 Hz ~ 200 Hz
Flat response characteristics (LINEAR):
JIS, NAB (4 Hz reference)
Within -3 daB £1 dB at 0.5 Hz, 200 Hz.

Attenuates with -6 dB/oct or over at frequencies lower

then 0.5 Hz.

- Attenuates with - 15 dB/oct or over at frequencies

higher than 200 Hz.,
CCIR, DIN (4 Hz reference)
Within -3 4B 11 4B at 0.3 Hz, 200 Hz.

Attenuates with 6 dB/oct or over at frequencies

lower than AO .3 Hz,

-;A‘:bi':én.t'lé.fés- witﬁ - 15 dB/oct or over at frequencies

 higher than 200 HZ;T
Acéuracy’ of ‘refe:c"ence ~levels 1"-5% or. A‘be‘ttei'_ of ‘full—-vs'clai.ev vaiue”' :
| " (between WID ~ LIN at 4 Hz) |

- 5-



Tapé‘spcedt(measuring center freéquency indication)
- Indication system: 4-digit storage display system,

7—scgment IED readout, gate time 1 sec (nominal)

Indicabion range: 2700 Hz ~ 3500 Hz or wider
Frequency counter

Measuring range: 10 Hz ~ 9999 Hz

Gate time: 1 sec (nominal)

HMeasuring accuracy: t(l count + reference frequency accuracy)

Reference frequency accuracy

Crystal oscillator: 1.26 MHz %5 X1077 or better

(at 20° $10%)

- AC line frequency: Accuracy of the commercial AC line power

Indication system: The same as the item for tape speed,

Input terminals: Terminals for wow/flutter measurement are

. used in common.

Input  level range: 50 wWV ~ 10 V rms (sinusoidal signal)

Frequency ratio measurement: 0,003 ~ 3,333 or wider; gate

time 1/3, 1/3.15 sec (nominal)

]

: . Measuring unit: Hz
e : , : S ,
et *  Dimensionless number for fregquency ratio
5 o ) measurenment,
el . ’

- 6 -



" Internal oscillator (reference signal oécillator for recording)
Oscillating frequency: 3000 Hz or 3150 Hz (éutomatic selection
' with INDICATION  §witch)

* 3000 Hz: JIS, NAB, CCIR

% 31850 Hz: DIN

Frequency accuracy: *5 x 1072 or better (at 20% *10°)
Output vol#age: 0.2 V rms or over (open ended)
Distortion factor: 2% or less

Output impedance: 600 @ 204 (single-ended)

Output terminals:  5-way type, 19-mm (3/4 in.) spacing

Wow/flutter signal oubputs: Outputs for pen recorder and oscilloscope,

5-way terminals, 19 mm (3/4 in.) spacing

Ambient temperature and himidity: 5°C ~ 35°C, 85% RH

Power requirements: 100 v %10%, 50/60 Hz AC, approx. 38 VA.

% Convertible to 110 V, 117 V, 220 V,

2350V or 240 V with internal voltage

tap change,
Dimensions: S 310 (W) x 150 (H) x 370 (D) mm
(Maximm dimensions): 530 (W) X.160 (H) x 416 (D) mn
o



Weight (net):“‘h. ‘ Approx. 8 kg

Accessories’ Instruction manval ...... 1 copy

‘Shorting bar

¢ o0 00000800 l
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3.

OPERATION METHOD

3.1 Explanation of Front Panel

(Refér’tO'Fig. 3-1) )

©) POUER

ON/OFF:

(2) meur (4):

Instrument main power switch, When
in the "ON" state, the power is turned
on and the power pilot light (green IED)

turns on.

The signal reproduced by a recording/
playback device is applied to this

input terminal block for measurement.
The terminal block consists of HI, IO

and GND terminals, Although the HI and

I0 terminals are not f£loated from the

vgfound (6ND), keep normally the IO

terminal shorted to the GND terminal

with the shorting bar (supplied).

- When the measured signal level is very

low, remove the shorting‘bar and connect

the GND terminal to the ground line of

‘the measured signal source. When the

measured signal level is low, note also

that a shiélded‘éable should be used for

connection to the measured signal source,



* Use a shielded cable which securely

guards the signal egainst noise.

* Although the HI and IO terminals are
not floated, short between IO and GND

terminals in an appropriate method.

* The GND terminal is connected to the

chassis,

(3) INPUT SENSITIVITY: Selects the input semsitivity. The
PUSH NORMATL depressed and locked state is for 0.1
0.1nv / 10mv ‘

mV rms and the popped up and released

state is for 10 oV rms.

(4) PUSH COUNTER ONLY: Selects the operation mode of the
V -counter, When this switch is depressed
and locked, the counter operates as a

frequency counter for the input signal,

(:) 'WOW/FLUTTER . Selects the wow/flutter measuring range.
| RANGE (%): The depressed and locked state is for
: measurement. Six ranges of-0.0l%,‘0.0B%,
O--17°’ 0.3%, 1_% and 3%, for full-scale
values of indicator. Select an appropriate
'range'in'aécordance with wow/flutter of

~the measured signal,

I
)
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<:> ﬁODE:

* VEIGHTED:

% WOWs

*  TFLUTTER:

Hl
El

* LINEAR:

(7) INDICATION:

% JIS:
*  NAB:
#* CCIR:
— .
- _ * DIN:
o0 :
!
N

Selects the wow/flutter measuring mode

as follows:

Wow/flutter measurement with hearing-
sense compensation, complying with JIS,

NAB, CCIR and DIN,

Measurement of wow component (0.5 Hz ~
6 Hz) alone separated from the measured

signal.

Measurement of flutter component (6 Hz
200 Hz) alone separated from the

measured signal.

Measurement of’.all wow/flutter components
of the measured signal, complying with

Jis, NAB, CCIR and DIN,

Selects the indication system for
respective standards as follows:

TFor measurement in compliance with JIS
For measurement in compliance with NAB
For measurement in compliance with CCIR

For measurement in compliance with DIN

- 11 -
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(&) WOW/FLULTER %.

INDICATOR:

‘ab~iAPE.$PEED/ :

FREQUENCY. (Hz):

® ovm

@ Hz;>

Iﬁdicates directly .the wow/flutter,
with top scale for "1 and bottom scale
for "3" corresponding to setting of the

WOW/FLUTTER RANGE (%) selector switch,

Tndicates the tape speed or input signal

frequency, with 4-digit T7-segment-IEDs.,

Also has a function as a input signal
pilot. When no input signal is applied,
the display goes off. When the input
signal is within the measurable range,
the display turns on., Note, however,
that it may turn on even when the input
signal level is lower than the specified

minimun measurable level.

When the input signal frequeney is higher

than 9999 Hz, this light flickers to

indicate that the frequency is higher than

the displayable limit,

Indicates the measuring unit "Hz" for
frequency counter <:>. This light turns
on when the FREQ button of COUNIER MODE

selector switch (:) is pressed.

-12 -



(13 COUNTER MODE:

50 Hz EXT (LINE):

* FREQ

60 Hz EXT (IINE):

*  PREQ
INT (CRYSTAL):

* RATIO (A/B)

INT (CRYSTAL):

indicaies that‘the-fréquency counter (:)
is operating for ratio measurement, This
light turns on when the RATIO (A/B) button
of COUNTER HODE selector switch (13 is

pressed,

Selects the operation mode of the counter
in accordance with measuring mode as
mentioned in the following, (reference

gate time selecting switch)

The reference gate time'signal is based

on the AC line frequency (50 Hz area).

The reference gate time 1s based on the

AC line frequency (60 Hz area).

The reference gate time is based on the

internal crystal oscillator output.

The reference gate time is based on the

internal crystal oscillator:.output,

‘The counter (:) displays ratio A/B

between input signal frequency (4) of

INPUT (:) and output signal frequenoy

(8) oz INT 0SC OUTPUT

=13 -



' OUTPUT ‘ } Provides an output signal for recording
: e RﬁCORﬁER: with a sﬁrip~chart recorder or other
device for obtaining permanent record
of'drift‘(of tape.épeed) and wow/flﬁtter.
The GND terminal is coumected to the
chaésis. The output impedance is

approﬁimately 10 kQ.

<:> QUTEUT - - Provides an output signal for an oscillo-
TO SCOPE: scope for observation of wow/flutter
| waveform and period, The GND terminal
is connected to the4chassis. The output

impedance 1s approximately 10 kQ.

OUTFUT (B) 3 - Provides the internal crystal oscillator
(3kHz/3.15kHz)  output signal for recording., The signal
- INT OSC: frequency is 3 kHz when other standard

than DIN is selected with INDICATION
selector (7) or it is 3.15 kHz when DIN
is selected. The GND terminal is connected
to the chaséis. The output impedance is

600 Q (nominal),

Lo 7

L
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. 3.2 Explanation of Rear Panel
(Refer to Fig. 3-2)

@) e ter;;iﬁlﬁ'ai:

(&) TUSE:

Power cord:

For grounding the chassis (casing).
Comnect this terminal to a good earth
ground whenever practicable, to prevent

electric shock hazards,

Fuse holder of the AC power line., TUse
a slow-blow fuse of a glass tube type
(6.4 mn dia. x 30 mm), The current

rating depends on the AC line voltage

as follows:

* 1007, 110 V, 117V ..... 1 A

* 220 v’ 230 V, 240 V LI B 0‘5 A

Connect to an AC line power outlet

(100 v *10%, 50/60 Hz).

- * By chenging the ‘internal transformer

H ~ ¥
P

—y 2

<

L

0

“cap‘s, six types of AC lire voltages

are available as follows:

007V, 110V, 117V

220 V, 230 V, 240 V

.15“
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3.3 Explanation of Side Panel

Remove this panel to gain acceds to semi-fixed resistors for
calibrating the instrument. The instrument can be calibrated

without removing the main unit cover.

- 16 -
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. 3.4 Operating Procedure

3.4.1 Set the POWER switch in the OFF state and connect the power
cord to an AC line outlet. Set the pushbutton switches on

the pénel as followss

TNPUT SENSTRTVITY: NORMAT 10 wV

FPUSH COUNTER ONLY: Popped up state

WOW FIUTTER RANGE (%): 3

MODE : WEIGHTED or LINEAR, normally

COUNTER MODE: ~ FREQ INT (CRYSTAL)

3.4,2 Turn-on the POWER switch, The power pilot light (green LED)

will turn-on.

5.4,3 When the measured object is a tape recorder or other similar
-device on which a signal is required to be reéorded before |

. heasurement‘ofwwhen measurement 1s to be performed by recording
and‘reproducing at the same time, connect the input terminal

of the measured device to the "OUTFPUT (B) INT 0SCY terminal.

* Bither the 3 kHz or 3,15 kiz signal for recording cen be
selected by means of the INDICATION button on the front

panel, (For frequency selection refer to Item 3.5,7).

Wext, apply to the INPUL (A) terminal the signal reproduced from

e D ~ the.recorder or other devicé’to be tested.

\:3 o - . - 18 -



3 4 4 Prov1ded that the level of the signal applled to the
. INPUT (A) terminal is 10 mV rms or over (of sinusoidal signal),
the TAPE SPEED/FREQUENCY (Hz ) display unit turns—on snd
; indicat¢s the frequency of the input signal as a sign that the

instrument is ready for measurement.

‘VWhen the inpu% signal lever is lower than 10 mV s, set the
INPUT SENSITIVITY switch in the PUSH 0.1 mV state so that the

.

input sensitivity is raised to 0.1 mV rms (of sinusoidal signal)

* Hote that the TAPE SPEED/FB:LQU‘EIL\TCY (Hz) display may turn
on even when the input level is lower than the specified

minimum level;:(10mV or 0.1 mv).

* Even when the TAPE SPEED/FREQUENCY (Hz) display is turned-on
- under the above condition, the instrument does not indicate
the correct wow/flutter unless the frequency is 3 kHz ilBO Hz

(9IS, NAB, CCIR) or 3.15 kiz f150 Hz (DIN),

3.4.5 Under the measuring state of thetabove and observing the
indicating meter, raise the sen31t1v1ty by changing the WOW
FLUTTER RANGE (%) switch in the orderrfrom 3", "1" to "0, 1"
‘until the meter pointer deflect the maxmum amount without
overscéle. When this is. done, the wow/flutter rate can be
dlrectly read on the meter -- on the scale corresponding to

the selected WOW FLUTTER RANGE (%) button.

) S . =19 -
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. 3.4.6 76 measure the wow component aloné, press thé WOW button of

the ' MODE sélector’switéh;'tdkmeasure the flutter component

alone, press the FLUTTER button,

T;is-measurément has no relation with standards selected

by the INDICATION SWITCH.

3.4.7 To observe and measure the wow/flutter waveform and period in
the above measurement, comnect an oscilloscope to the TO

SCOPE terminal.

* The output available at.the terminal is corresponding to

the setting of the MODE selector and WOW FIUTTER RANGE (%)

switch,

To record the drift of tape speed, connect an ink-writing
‘recorder to the TO RECORDER terminal, By using a fast
response recorder, the drift and wow/flutter can be recorded

at the same time,

* The output is independent of settings of the MODE, INDICATION,

~and WOW FIUTTER BANGE (%) switches. As the tape speed
inereases (varies in the "¢" direction), the signal

decreases (varies in the "-" direction).



~ 3.4.8 Tape speed (2700 Hz ~ 3500 Hz or wider) is indicated by
~ TAPE SPEED/FREQUENCY (Hz).

- The readout is independent of the control kmob on panel -
"éxcept“the'seléctbr switch of COUNTER MODE, PUSH COUNTER
. ONIY. |

3.4.9 Other methods of tape speed measurement

*

By selecting the reference gate time of frequency counter,

(1) set the COUNTER MODE switch in the BATIO (A/B) state., In
.this case the reference gate time is referenced to the
internal crystal oscillator. and the tape speed is indicated
in terms of ratio A/B between input signal frequency (A)

and OUTPUT (B) terminal signal frequency (B).

* The frequency of the OUTPUT (8) terminal signal is
automatically set as selected by the INDICATION switch.
(The frequency is at thé center frequency of the
selected Standard,) For details, refer to Item 3,5

"Notes in Operation,"

~ With the 7-segment IED display, the decimal point is displayed
at the most-significent colwmn, the IED light for RATIO |

indication turnsfon, and if the input signal.frgquency is

R

(N
N
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‘the same with the OUTPUT (B) frequency, the display

indicates as "1.000". This indication signifies that

the frequency ratio is "1,000", Thus, the degree of

; Tfépe speed variation can be indicated in simple terms

- .of ﬁatio.“The ratio indication range is 0.85 ~ 1,15 or

(2)

3.4.10

wider.

* As the measuring Standard differs (selection of
INDICATION button differs), indication may differ even
for the same tape speed., ZEnsure that the correct

Standard and correct Standard Test Tape are used.

Set the COUNTER MODE switch at FREQ "50Hz" or "60Hz",
With this setting, the counter operates as a conventional
frequency counter, The gate time in this case is referenced

to the AC line frequency. In such a casé that the measured

" frequency is affected by AC line frequency variation, this

method may be used since it enable measurement eliminating
the effects cause by AC line frequency variation. Select

the "S50Hz" or "EOHz" in conformity with the AC line frequency.

To use the counter as a conventional frequency counter,
depress the PUSH COUNTER ONLY button and apply the signal

to be measured to the INPUL (A) terminal. Providedithat the

applied signal level is 50 mV rms or over (of sinusoidal

" signal), the digital counter unit tﬁrns~on and indicates

the inputxsighalrﬁrgquency.




# i In this case, the operations of other pushbutton
sﬁitcheSvthan the COUNTER MODE button switch haverno
effect on the frequency measurement and the instrument's

function as a wow/flutter meter remains idle.

¥ - When the input signal frequency is higher than 9999 Hz,
' the OVER light turns-on in order to indicate that the

signal frequency is higher than the measurable limit,

3.4,11 The COUNTER MODE switch selects four modes, The FREQ INT
(CRYSTAL) mode is used in general., The RATIO (A/B) mode
is for frequency ratio measurement as mentioned in Item 3.4,9~
(1). The ratio indication renge in this case is 0,003 ~
3.333. The FREQ "SO0Hz" and "60Hz" modes are for frequency

measurement‘as mentioned in Item 3,4,9-(2).

3.5 DNotes in Operation

»3.5.1.. In wow/flutter measurement, the indicated value differs
| according to the settings of the INDICATION selector switch
(applied Standard) and of the MODE selector switch. No
nStéﬁdards‘are available for independent measurement of
WOW éﬁd flutter'(setfings in the WOW and PLUTTER positions).

- Use these modes for analysis study.

L R EEER -



3.5.2

3.5.3

5.5.4

If the level and frequency of the input signal applled to the

INPUT (A) termlnal are not within the specified ranges of

thls instrument, the TAFE SPVED/FREQUENCY (Hz) digital display ’

. unit’does ﬁdt tﬁrn-on; However, if the input signal level

is sufflClently hlgh ‘the digital dlsplay wit turns—-on

even if the input 51gna1 frequency is not within the

:‘speéified ffequency range of the instrument. For wow/flutter

measurement, ensure the center frequency specified by the

- Standard applied for the measurement,

When the reproduced signal level (input signal) is sufficiently
large (10 mV rms or over), set the INPUT SENSITIVITY selector

switch in the NORMAL 10 mV position. With this setting,

stable measurement can be done as the wow/flutter meter does

, noﬁ deflects over the full scale and the measurement is less

affected by noise.

If the input signal is not sinusoidal (if the signal includes

higher orders of harmonics at lafge rates even when the

‘fundamental component is-a sine wave), the instrument may
- not.operate in spite of that the signal level is within

'the,inpﬁt signal level, This is especially'true when the -

input signal is a square wave of an abnormal duty ratio.
lMeasurement is successful if the effective~value level of

the signal is within the operatlng input level range of the

' ‘1nstrument

- 24 -
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3.5.5

_The input impedance between HI and IO of the INPUT (4)

terminal normally is within 600 k@ ¥20%. When the INPUT
SENSITIVITY selector switch is set in the PUSH 0.1 m¥
po$itibn;;the input impedance becomes.approximately 10 kQ.

When the instrument operated as a frequency counter (when

' the “PUSH. COUNTER ONLY button is depressed), the impedance

is within 600kQ f20% irrespective of setting of the INPUT

~ SENSITIVITY selector switch.

The OVER light of the frequency counter operates up to‘
approximately 15 kHz, When the frequency is higher than
this, this light goes off as well as the digital display
goes off, Note that this state is the same with that no
input is being applied, Using a signal of 10 Hz or lower,

ensure that theddigital display unit flickeré.
The signalrfrequency of the OUTPUT (B)l(BkHz/3.15kHz) INT
0SC. terminal differs according to setting of the INDICATION

‘selector switch asxfollows:

* 3 ¥Hz .,.... JIS, NAB, and CCIR

* 3.15 mz e nse Dm

The output signal level also slightly differs between 3 kHz

and 3,15 kHz,

L= 25 =~



3.5.8.0

3.5.9 ..

3.5.10

3.5.11

Do not press at the same time two or more buttons of the

WOW FLUTTER RANGE (%), MODE, INDICATION, and COUNTER MODE

selector switehes, If two or more switches are depressed

at the same time, no.correct measurement can be expected;

Note thét; sinéé the wqw/flutternmeasuring sensitivity and
inputiséhSitivity of this instrument are very high, the
vow/flutter measuring range and indicating meter errors
vary by settings of controls on the front panel and by the

input signal level. (Refer to Section 2 "SPECIFICATIONS").

Note that, since the oscillating frequency of the intermal
reference signal oscillator of this instrument is 1.26 MHz
and the display eleménts of the frequency counter are driven .
in a time-sharing system, the instrument may radiate waves
though very slightly. An MW radio receiver or an FM radio
receiver placed Qery close (within 10 em) to this instrument

may be affected.

The ambient temperature and humidity conditions of this
instrument are 5 ~ 35°C and 85% BH. Do not use the
instrument under direct sunlight, near a heat s§urce,_o: in
a highly_ﬁﬁmid'atmbsphére. When the instrument has been
moved from & cold place to a warm place, allow & sufficient
stabil;zation periodyaifer turﬁing—on the instrument power.
The storing‘ambient‘temperature range is.approximately ~10%

to +60°C. Note also that adverse environmental conditions

(gases, dust, vibration, chemicels, étc.) will shorten the

- instrument life.
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4. -OPERATING PRINCIPLE

4.1 Definitions of Wow and Flutter

The rate of variation in speed of an object in motion can be .

expresséd‘ih terms of percentage as follows:

X 100 (%)

where, Vot Average velocity

v ¢ Instantaneous velocity

This concept can be applied for measurement of relative speed
variation of the fecording medium a reéord/playback device
(such as fhe‘tape of a tape recorder). Since the reproduced
signal.freQuency is a function of the tape speed, the rate

of relative speed chapge of a record/playback device can be

expressed in terms of the rate of frequency change in percentage

- as follows:

f - fo .
7 x 100 (%)

where, fo:"Center-frequency

f : Instantaneous frequency
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4.2

. Thus, wcwrénd flutter cen be defined as "frequency variation

caused by variation in relative velocity between recording

medium and detecting head of a record/playback device when in

the recording or reproducing operation., Slower frequency

variation is c¢called “wow" and faster variation is called

Nflutter." Very slow variation (gradual variation) is called

"grift" and it is not included in the categories of wow and

flutter as used here.

In other words, wow and flutter are the same in effects with that
center frequency fo has been frequency-modulated with the
deviatioﬁ of £- fb. The rate of wow and flutter denotes the
degree of frequency modulation. The terms wow, flutter and drift

are used to distinguish the changing speeds.

Measuring Principle

- The rate of wow and flutter difined in Item 4.1 can be known
" by demodulating the frequency-modulated signal. The basiec

" construction of this wow and flutter meter, whichiemploys the

above pbinciple, is as shown with a basic block diagram in

Figo 4"1- :
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METER - -

INPUT . ' RANCE
|| |erequency|
- O—{ LIMITER F—DISCRIMI-} /i/ FILTER —— AMPLIFIER
, NATOR '

- DRIVE "~ | :) .
CIRCUIT ' WOW FIUTTER (%)

INDICATOR

Fig., 4-~1 Basic block diagram of Wow and Flutter Meter

The input signal is fed through the‘limiter{circuit to the
freéugncy discriminator foridemodulation. The demodulator
output signal is fed through the meter range selector circuit
to the filter circuit which conditions the signal in accordance
with the sPeed of frequency‘change as defined in Item 4.1, The
conditioned modes'are fdur types of WEIGHTED, WOW, FLUTTER, and

LINEAR,

* The WEIGHTED mode is for hearing-sense compensation in
compliance with JIS, NAB, CCIR and DIN, The signal is weighted
in accordance with the effects of wow and flutter on the

hearing sense of human being.

* The WOW and FLUTTER modes are for separating the wow and flutter

with 6 Hz as the‘boundary:frequency between the two components.

......



* The I!INEAR hode is- for passing the total components of wow
: :a.ﬁd flutter. The Standards are available as is the case

for the WEIGHTED mode,

'i‘ne signa_l ﬁeightéd as above is amplified with the amplified with
the ampllfler and fed to ‘the'i:.ndicating. meter through the meter.
drive circuit (indicating meter cireuit)., The indicating meter
circuit provideé indicating systems corresponding to the applied
Standard (JIS = effective value, NAB = mean value, CCIR/DIN =

peak value), This circuivt also controls the dynamic characteristics
of the indicating meter, A full block diagram of the instrument

iz shown in PFig. 4-2,
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5. MAINTENANCE
5.1 Calibration

The instrument has been designed for accurate and reliable
voperétion.forra';ong,time¢ However, 1t is most recommendable
to calibrate the instrument at every six (6) months in

order to maintain its reliability and'expecially its accuracy.

U
.
n

Notes in_Calibration

5.2.1 Before turning-on the instrument power, check the mechanical

zero of the meter and adjust it as 1if required.

5.2.2. Allow more than 5 minutes of stabilization period after

turning-on'the‘instrument power,

5.2.3 Allow sufficient statilization periods also for other devices

which are used forwcalibration,

5.2.4 Calibrate the instrument in an ambient -temperature of

20° *10°,
5.3 Calibration Procedure

Remove the calibration penel from the right-hand side of ‘the

- '  instrument (by removing the two clemping-screws at both sides),
o0 - ‘ '

™o : o . : :
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The semi-fixed potentiometers inside the instrument axe

identified with ‘the marks on the penel.

It is. poss1b1e that some seml—flxed potentlometer are missing
deuplte thelr marks exlst on the panel The missing potentlo—
' 'nmtero s1gn1fy that they are not requlred to be adjusted for

‘callbratlon

¥ Ror calibration, follow in the due order the procedure
mentioned in the following and set the center frequancy of
the wow/flutter calibrator frequency at % kHz and the output

voltage at approximately 1V rms unless specified otherwise.
5.3.1 Indication Calibration for JIS
(l)‘ Set #he panel switches as follows:
.COUNTER MODE: FREQ INT (CRYSTAL)

TNPUT SENSITIVITY: NORMAL 10 mV

PUSH COUNTER ONLY: Popped-up state

INDICATION: - JIS
. MODE: LINEAR

WOW FIUTTER RANGE (%): 0.1

" (2) From a calibrator, apply & Si@d §inusoidal ‘Trequency-

-modulated wbw/flutﬁer'sigﬁal of 4 Hz for 0.100% rums.

s .




(3

'(.4).

(5)

(6)

5.3.2

(2)

(2)

(3)

(4)

(:5‘)

So adjust the: JIS potentiometer that the meter pointer

_ indicates the "1" position of the "0 ~ 1" scale.

* 'The,JIS calibration is complete with this procedure,
Varying the degree of FM (frequency modulation) of the
calibrator signal in conformity with the WOW FLUTTER RANGE (%)

switch of instrument, check the meter indication (full scale).

Check that the meter indication is within iS% PS for the

0.01% range and £2,5% for other ranges.

After the above check is over, return the WOW FIUTTER RANGE

(%) switch to the 0,1% range position.

Leve1 Adjustment Of_MODE Filter

Set the MODE switch of the panel in the WEIGHTED state.
Set the calibratorvas.explaingd in Item 5.3.1 (2).

So adjust the WID control that the meter'poinfer indicates

the M1" position of the "0 ~ 1" scale.

‘Set the MODE switch of the panel in the WOW state,

Set the wow/flutter frequenéy Qf the calibrator alone at 1 Hz,
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»(6)

(1)

(8)
(9)

(10)

5.3.3

(1)

(2)

(3)

Check that the meter pointer is within 0.95 ~ 1,05 of the

N0~ 1" scale,

Set the MODE switch of the panel.in the FLUTTER state.

Set- the wbw/flutter frequency of the calibrator alone at

© 40 Hz,

Check that the meter pointer is within 0,95 ~ 1.05 of the

"y~ on scalé.

Return the MODE switch gf the panel to the LINEAR state.
Indication Calibration for NAB

* Calibratié# for JIS is complefe by the above procedﬁre.

Set the INDICATION switch of the pamel in the NAB state.

Set the calibrator as explained in Item 5.3.1 (2). Set,

~ however, the wow/flutter frequency at 40 Hz,

So adjust the NAB control that the meter pointer indicates

the "1M position of the "0 ~ l"‘scale.
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5.3.4 Indication Calibration for CCIR
(;) 'Set the panel switches_as follows:

INDICATION: = CCIR

MODE:. " LINEAR

(2) Set the calibrator asvexplained in Item 5.3.1 (2). Set,
however, the rate of FM at 0,100% peak and the wow/flutter

frequency at 40 Hz,

(3) So adjust the CCIR, GAIN control that the meter pointer

indicates the "1" position on the "0 ~ 1" gscale,

(4) Set the MODE switch of the panel in the WEIGHTED state and

the WOW FLUTTER RANGE (%) switch in the "1" position.

(5) Set wow flutter signal of the calibrator at frequency 1 Hz,

“FM rate % peak-peak, waveform square pulse, and pulse width
100 msec, |

(6) 1In the above case of Item (5), so set the frequency deviation

that the frequency changes in the positive (+) direction as
the puse signal is applied,
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(7)) So'adjust the CCIR, (-) D1, D2 controls that the maximum
’ by -
. deflection of the me ter pointer becomes "1 £0,04" and the

-minimum deflection "0.41 $9.04" on the "0 ~ 1" scale.
*  Adjust the meximum deflection with D1 .
% Adjust the minimum deflection with D2

The frequency discriminator of this instrument varies in
the negative (~) direction as the frequencylvaries in

the positive (+) direction, In the above case, therefore,
adjust the (-) sides of fhe D1, D2 controls. If the
frequency variation is-in the negative (-) direction,

adjust the (+) sides of the D1, D2 controls.

(8) Varying the pulse width of the calibrator signal to 60 msec,
30 msec and 10 msec, check that the maximum meter indications

on the "0 ~ 1" scale are as follows:

* 60 msec ..... 0.9 F0,06
* 30 msec ...... 0.62 ¥0.06

* 10 msec  ..... 0.21 £0.03

(9) 1If the indications are not within the above tolerances,

re-adjust the instrument starting by Item (7).

e}
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(10) Set the frequency deviation of Item (5) in the negative (=)

‘direction.

. (11) "Aqjust the ©CIR, (+) D1, D2 controls as explained in

Itens (7) ~ (9).

(12) When the above adjustment has been done, return the procedure
to Item (1) and check that the meter pointer deflection is

within "1 ¥0,025" on the "0 ~ 1" scale.

(13) Repeat the procedure of (1) through (12) for 2 or 3 times.

5.%.5 Indication Calibration for DIN
(1) set the panel switches as follows:

INDICATION: . DIN
MODE;.. LINEAR

WOW PLUTTER RANGE (%): 0.1

(2) Set the calibrator as explained in Item 5,331 (2). Set,
hoﬁevef, the center frequency at 3.15 kHz, FM rate at 0,100%

pesk and wow/flutter frequency at 40 Haz,

| (3) ;SO'adjust the DIN  control thatwthe meter pointer

indicates the M"1" position on the "0 =~ 1" scale,

]
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'  Oniy.when the center frequency of the calibrator is 3 kHz,

adjust the meter pointer at 0.952 of the "0 ~ n scale,

The dynamic characteristics have already been adjust in

Ttem 5.3.4 and they ave not Tequired %o be adjusted here.
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