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F E A T U R E S 

• M i n i m u m o p e r a t i n g i npu t v o l t a g e is a s l o w s a s 0.5 m V , p e r m i t i n g m e a s u r e m e n t s 

of w o w a n d f l u t t e r d i r e c t l y f r o m a s m a l l o u t p u t t a p e h e a d o r P H O N O c a r t r i d g e . 

• T h e F L - 1 8 0 A h a s a w i d e r a n g e of m e a s u r e m e n t r a n g e (0 .003 to 10%) a n d is 

r e a d y f o r u s e w i t h p r o f e s s i o n a l t y p e r e c o r d e r s a n d o t h e r r o t a r y m a c h i n e s . 

• R M S v a l u e s ( J I S ) , m e a n v a l u e s ( N A B ) a n d p e a k v a l u e s ( C C I R / D I N ) c a n be 

d i r e c t l y r e a d a c c o r d i n g to i n t e r n a t i o n a l s t a n d a r d s . 

• C o m b i n a t i o n of w o w a n d f l u t t e r , w e i g h t e d o r u n w e i g h t e d , c a n be m e a s u r e d on 

the b a s i s of D I N s t a n d a r d s . It i s a l s o p o s s i b l e to m e a s u r e w o w a n d f l u t t e r 

s e p a r a t e l y . 

• H i g h s t a b i l i t y c r y s t a l o s c i l l a t o r s a r e i n c o r p o r a t e d to p r o v i d e 3 k H z a n d 3.15 k H z 

a s r e c o r d i n g s i g n a l s o u r c e . 

• B e s i d e s m e a s u r i n g w o w a n d f l u t t e r , the F L - 1 8 0 A a l s o i n d i c a t e s the f r e q u e n c y 

on a 4 -d ig i t f r e q u e n c y c o u n t e r . 

T h e f r e q u e n c y c o u n t e r r e f e r e n c e t i m e c a n be used f o r c r y s t a l c o n t r o l a n d 

se lec t i on of A C p o w e r f r e q u e n c y ( 5 0 / 6 0 H z ) . 

• T h e F L - 1 8 0 A c a n be s w i t c h e d to o p e r a t e a s a f r e q u e n c y c o u n t e r . 

• F l i c k e r i n g of the m o n i t o r l a m p a l l o w s w o w a n d f l u t t e r m e a s u r e m e n t w i t h o u t 

a d j u s t i n g the inpu t level a n d f r e q u e n c y . I f t he F L - 1 8 0 A is used a s a f r e q u e n c y 

c o u n t e r , the m o n i t o r l a m p f l i c k e r s w h e n inpu t f r e q u e n c y e x c e e d s 9.999 k H z 

( g a t e t i m e : 1 s e c ) , i n d i c a t i n g o v e r f l o w of the f r e q u e n c y . 

I f i npu t f r e q u e n c y e x c e e d s 55 k H z ( g a t e t i m e : 0.1 s e c . ) , t he m o n i t o r l a m p 

g o e s ou t , i n d i c a t i n g t h a t t he f r e q u e n c y is ou t of the m e a s u r e m e n t r a n g e . 

• A C a n d D C v o l t a g e o u t p u t t e r m i n a l s a r e p rov i ded f o r c o n n e c t i n g a f r e q u e n c y 

a n a l y z e r s u c h a s o s c i l l o s c o p e , pen r e c o r d e r , d i g i t a l m e m o r y s c o p e o r F F T 

a n a l y z e r to o b s e r v e w a v e f o r m s a n d a n a l y z e f r e q u e n c i e s . A C v o l t a g e is 

p r o p o r t i o n a l to w o w f l u t t e r a n d D C v o l t a g e p r o p o r t i o n a l to w o w f l u t t e r a n d the 

speed of r e v o l u t i o n . 

3 



S P E C I F I C A T I O N S 

Wow flutter meter section 
M e a s u r i n g c e n t e r f r e q u e n c y : 

W i t h i n 3 k H z ± 300 H z ( J I S , N A B , C C I R ) 

W i t h i n 3.15 k H z + 300 H z ( D I N ) 

1 npu t level : 0.5 m V —100 m V , 5 m V —30 V , t w o r a n g e s 

I n p u t i m p e d a n c e : 300 k O + 20%, u n b a l a n c e d 

W o w f l u t t e r m e a s u r e m e n t 

r a n g e : 0 . 0 0 3 - 1 0 % ( 5 m V ~ 3 0 V r a n g e ) 
f U 1 O I I M U O 

0 . 0 1 - 1 0 % ( 0 . 5 m V ~ 1 0 0 m V r a n g e ) 

D i s p l a y s y s t e m : R M S v a l u e ( J I S ) 

M e a n v a l u e ( N A B ) 

P e a k v a l u e ( C C I R , D I N ) 

D i s p l a y a c c u r a c y : ± 5 % of f u l l s c a l e ( a t 4 H z ) 

F r e q u e n c y r e s p o n s e : 

W e i g h t e d c h a r a c t e r i s t i c : In a c c o r d a n c e w i t h J I S , N A B , C C I R / D I N 

( a t 0 . 2 - 2 0 0 H z ) 

W o w c h a r a c t e r i s t i c : 0 . 5 - 6 H z ( - 3 d B ± 1 d B ) ( J I S / N A B ) 

0 . 3 ~ 6 H z ( - 3 d B ± 1 d B ) ( C C I R / D I N ) 

F l u t t e r c h a r a c t e r i s t i c : 6 - 2 0 0 H z ( - 3 d B ± 1 d B ) 

U n w e i g h t e d c h a r a c t e r i s t i c : 0 . 5 - 2 0 0 H z ( - 3 d B + 1 d B ) ( J I S / N A B ) 

0 . 3 - 2 0 0 H z ( - 3 d B + 1 d B ) ( C C I R / D I N ) 

R o l l o f f : L e s s t h a n 0.5 H z ; m o r e t h a n - 6 d B / o c t ( J I S / N A B ) 

M o r e t h a n 200 H z ; m o r e t h a n - 1 5 d B / o c t ( J I S / N A B ) 

L e s s t h a n 0.3 H z ; m o r e t h a n - 6 d B / o c t ( C C I R / D I N ) 

M o r e t h a n 200 Hz ; m o r e t h a n - 1 5 d B / o c t ( C C I R / D I N ) 

M a x i m u m inpu t v o l t a g e : 1 0 0 V ( D C + A C p e a k ) 

1 npu t m o n i t o r : L e v e l m o n i t o r l a m p O N a t m o r e t h a n 0.5 m V / 5 m V 

of i npu t 

Frequency counter section 
M e a s u r i n g f r e q u e n c y r a n g e : 0.01 - 5 5 . 0 0 k H z ( g a t e t i m e : 0.1 s ) 

0.010 — 9 . 9 9 9 k H z ( g a t e t i m e : 1 s ) 

1 npu t level : l O O m V r m s — 3 0 V r m s 

1 npu t i m p e d a n c e : 3 0 0 k O + 20% ( u n b a l a n c e d ) 

C o u n t i n g c a p a c i t y : D e c i m a l s y s t e m , 4 -d ig i t L E D m e m o r y d i s p l a y 

R e f e r e n c e t i m e : 

R e f e r e n c e t i m e f r e q u e n c y : 10.080 M H z ( b u i l t - i n c r y s t a l ) 

A C p o w e r f r e q u e n c y ( A C l ine p o w e r ) 

R e f e r e n c e t ime f r e q u e n c y 

a c c u r a c y : + 5 x 1 0 ~ 5 ( 0 — 4 0 °C ) ( b u i l t - i n c r y s t a l ) 

R e f e r t o A C p o w e r s u p p l y a c c u r a c y . ( A C l ine p o w e r ) 

G a t e t i m e : 1 s , 0.1 s 
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* C i r c u i t a n d r a t i n g a r e s u b j e c t t o c h a n g e w i t h o u t no t i ce due to 

d e v e l o p m e n t s in t e c h n o l o g y . 

M e a s u r e m e n t a c c u r a c y : ± (1 d ig i t + r e f e r e n c e t i m e a c c u r a c y ) 

M a x i m u m inpu t v o l t a g e : 1 0 0 V ( D C + A C p e a k ) 

1 npu t m o n i t o r : L e v e l m o n i t o r l a m p g o e s on a t 1 0 0 m V inpu t o r m o r e . 

( F l i c k e r s if i npu t f r e q u e n c y e x c e e d s "9.999 k H z " w i t h 

the G A T E T I M E bu t ton r e l e a s e d . T u r n s of f if i npu t 

f r e q u e n c y e x c e e d s 5 5 . 0 0 k H z b e y o n d the m e a s u r e m e n t 

r a n g e w i t h the G A T E T l M E bu t ton d e p r e s s e d . ) 

Output terminals 
R e c o r d i n g ou tpu t s i g n a l 

S i g n a l f r e q u e n c y : 3 k H z , 3 . 1 5 k H z 

A c c u r a c y : + 5 X 1 0 5 

O u t p u t v o l t a g e : 0.2 V r m s + 20% ( o p e n o u t p u t ) 

O u t p u t i m p e d a n c e : 6 0 0 0 + 2 0 % ( u n b a l a n c e d ) 

D i s t o r t i o n f a c t o r : L e s s t h a n 1 % ( 6 Q 0 O t e r m i n a t e d ) 

D r i f t ou tpu t t e r m i n a l ( D R I F T ) 

O u t p u t v o l t a g e : A p p r o x . D C + 1 V , f o r e a c h + 1 % of f r e q u e n c y d r i f t 

O u t p u t i m p e d a n c e : 6 0 0 X 1 + 20% ( u n b a l a n c e d ) 

S c o p e o u t p u t t e r m i n a l ( T O S C O P E ) 

O u t p u t v o l t a g e : A p p r o x . 3 V r m s of f u l l s e a l e 

O u t p u t i m p e d a n c e : 6 0 0 0 + 2 0 % ( u n b a l a n c e d ) 

R e c o r d e r ou tpu t t e r m i n a l ( R E C O R D E R ) 

O u t p u t v o l t a g e : A p p r o x . D C 1 V of f u l l s c a l e 

O u t p u t i m p e d a n c e : 6 0 0 0 + 20% ( u n b a l a n c e d ) 

Power requirements 
V o l t a g e : A C 100 /120 /220 + 10%, 2 1 6 V - 2 5 0 V , 50 /60 H z 

P o w e r c o n s u m p t i o n : A p p r o x . 14 W 

Operating temperature 0 - 4 0 T C 

Dimensions W i d t h 260 m m 

( ) d i m e n t i o n s i nc lude H e i g h t 150 m m ( 1 7 1 ) 

p r o t r u s i o n f r o m b a s i c D e p t h 305 m m ( 3 6 0 ) 

ou t l i ne d i m e n t i o n s . 

Weight A p p r o x . 5.2 kg 

Accessories C o n n e c t i n g c o r d w i t h p l u g s a n d c l i p s 

( C A - 3 6 ) 1 p iece 

A C c o r d •••••• 1 p iece 

I n s t r u c t i o n m a n u a l 1 c o p y 

R e p l a c e m e n t f u s e 

(0 .5 A ) ••••• ••••• 2 p ieces 

(0 .3 A ) •••• 2 p ieces 
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P A N E L C O N T R O L S AND T H E I R F U N C T I O N S 

F i g . 1 F r o n t p a n e l 

Front Panel 
(D P O W E R 

P o w e r s w i t c h . P r e s s ( j » ) the p u s h b u t t o n s w i t c h a n d the 4 -d ig i t f r e q u e n c y 

d i s p l a y L E D ® i n d i c a t e s "0000" ( n o i n p u t ) . T h e F L - 1 8 0 A is r e a d y f o r 

o p e r a t i o n . 

© O S C ( J I S , N A B , C C I R / D I N ) 

R e c o r d i n g s i g n a l se lec t s w i t c h . P r e s s ( m. ) t he p u s h b u t t o n s w i t c h a n d 3.15 k H z 

s i g n a l ( D I N ) is a v a i l a b l e a t t he O S C O U T P U T (3). B y r e l e a s i n g ( J L ) t he s w i t c h , 

3.0 k H z ( J I S , N A B , C C I R ) s i g n a l is o b t a i n e d a t t h e O S C O U T P U T (3) . 

Note : 

W h e n m e a s u r i n g w o w a n d f l u t t e r of e a c h s t a n d a r d , t h i s s w i t c h s h o u l d se t to 

t he a p p r o p r i a t e s t a n d a r d . 

(3) O S C O U T P U T 

R e c o r d i n g s i g n a l o u t p u t t e r m i n a l . A s i n e w a v e s i g n a l of the f r e q u e n c y se lec ted 

by the r e c o r d i n g s i g n a l se lec t s w i t c h (2) i s o u t p u t t e d . T h e o u t p u t v o l t a g e is 200 

m V r m s , ou tpu t i m p e d a n c e is 600 o h m a n d d i s t o r t i o n f a c t o r is 1 %. Se l ec t t he 

d e s i r e d s t a n d a r d w h e n m e a s u r i n g w o w a n d f l u t t e r o f a t a p e r e c o r d e r , e t c . 

® I N D I C A T I O N ( J I S ) 

S t a n d a r d se lec t s w t i c h f o r m e a s u r i n g w o w a n d f l u t t e r . P r e s s the p u s h b u t t o n 

s w i t c h a n d the m e t e r @ w i l l i n d i c a t e R M S v a l u e of J I S s t a n d a r d . 
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® I N D I C A T I O N ( N A B ) 

P r e s s the p u s h b u t t o n s w i t c h a n d the m e t e r @ w i l l i n d i c a t e a m e a n v a l u e of 

N A B s t a n d a r d . 

® I N D I C A T I O N ( C C I R ) 

P r e s s t he p u s h b u t t o n s w i t c h a n d the m e t e r @ w i l l i n d i c a t e a p e a k v a l u e of 

C C I R s t a n d a r d . 

(7) I N D I C A T I O N ( D I N ) 

P r e s s the p u s h b u t t o n s w i t c h a n d the m e t e r ® w i l l i n d i c a t e a peak v a l u e of 

D I N s t a n d a r d . 

® F U N C T I O N ( W T D ) 

T h i s s w i t c h is used to se lec t the f r e q u e n c y componen t c o n t a i n e d in w o w a n d 

f l u t t e r to be m e a s u r e d . B y p r e s s i n g the p u s h b u t t o n s w i t c h , w e i g h t e d w o w a n d 

f l u t t e r of e a c h s t a n d a r d a r e m e a s u r e d . 

(9) F U N C T I O N ( W O W ) 

B y p r e s s i n g the p u s h b u t t o n s w i t c h , w o w w i t h f r e q u e n c y c o m p o n e n t o f 0 . 5 ~ 6 H z 

( 0 . 3 - 6 H z ) ( - 3 d B ) c a n be m e a s u r e d . [ ( ) f o r C C I R / D I N ] 

© F U N C T I O N ( F L U T T E R ) 

B y p r e s s i n g the p u s h b u t t o n s w i t c h , f l u t t e r w i t h f r e q u e n c y c o m p o n e n t of 6 ~ 2 0 0 

H z ( ~ 3 d B ) c a n be m e a s u r e d . 

® F U N C T I O N ( U N W T D ) 

B y p r e s s i n g the p u s h b u t t o n s w i t c h , w o w a n d f l u t t e r on 0 . 5 ~ 2 0 0 H z ( 0 . 3 ~ 2 0 0 H z ) 

b a n d c a n be m e a s u r e d . [ ( ) f o r C C I R / D I N ] 

© I N P U T 

I n p u t t e r m i n a l f o r m e a s u r i n g w o w f l u t t e r a n d f r e q u e n c y . 

T h e inpu t i m p e d a n c e is 3 0 0 k O , a n d the m a x i m u m inpu t v o l t a g e is 1 0 0 V ( D C + 

A C p e a k ) . 

@ L E V E L 

I npu t s e n s i t i v i t y se lec t s w i t c h f o r m e a s u r i n g w o w a n d f l u t t e r . P r e s s (JB . ) the 

p u s h b u t t o n s w i t c h a n d w o w f l u t t e r c a n be m e a s u r e d w i t h m o r e t h a n 5 m V inpu t 

v o l t a g e . R e l e a s e ( J L ) the s w i t c h to m e a s u r e w o w a n d f l u t t e r w i t h m o r e t h a n 

0.5 m V inpu t . 

© M O D E 

T h i s s w i t c h is u s e d to se lec t the m o d e of m e a s u r e m e n t ; w o w f l u t t e r o r 

f r e q u e n c y . 

P r e s s the p u s h b u t t o n s w i t c h a n d the F L - 1 8 0 A f u n c t i o n s a s a f r e q u e n c y c o u n t e r 

c o v e r i n g 10 — 9999 H z . R e l e a s e the s w i t c h to m e a s u r e w o w a n d f l u t t e r . 

® R A N G E 

T h i s s w i t c h is used to se lec t the w o w f l u t t e r m e a s u r e m e n t r a n g e . I t s e l e c t s a 

m a x i m u m of 6 r a n g e s , 0 .03%, 0 . 1 % , 0.3%, 1 % , 3%, a n d 10% f u l l s e a l e . 
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© G A T E T I M E 

T h i s p u s h b u t t o n is used to se lec t the g a t e t ime . 

P r e s s t h i s p u s h b u t t o n ( b u t t o n e n g a g e d ) to se t the g a t e t i m e to 0.1 s e c o n d a n d 

the m e a s u r e m e n t r a n g e to 00.01 to 55.00 k H z . 

P r e s s i t a g a i n ( b u t t o n r e l e a s e d ) to s e t t he g a t e t i m e to 1 s e c o n d a n d the 

m e a s u r e m e n t r a n g e to 0.010 to 9.999 k H z . 

© O V E R F L O W / L E V E L M O N I T O R 

D u r i n g m e a s u r e m e n t o f w o w f l u t t e r , t he m o n i t o r l a m p w i I I l ight w h e n a n inpu t 

s i g n a l of spec i f i ed level ( s e l e c t e d by L E V E L © ) a n d f r e q u e n c y ( 3 k H z , 3.15 k H z ) 

± 300 H z is p r e s e n t . 

D u r i n g m e a s u r e m e n t of f r e q u e n c y , t h i s l a m p w i l l a l s o l ight w h e n a s i g n a l o f 

s p e c i f i e d i npu t level ( m o r e t h a n 100 m V ) is p r e s e n t . 

T h e l a m p f l i c k e r s w h e n i npu t f r e q u e n c y e x c e e d s 9.999 k H z w i t h t he G A T E T l M E 

bu t ton r e l e a s e d ( g a t e t i m e : 1 s e c o n d ) , i n d i c a t i n g o v e r f l o w of t he f r e q u e n c y . 

I t g o e s ou t w h e n i npu t f r e q u e n c y e x c e e d s 55.00 k H z w i t h the G A T E T l M E 

bu t t on d e p r e s s e d ( g a t e t i m e : 0.1 s e c o n d ) , i n d i c a t i n g t h a t t h e f r e q u e n c y is ou t 

of t he m e a s u r e m e n t r a n g e . 

Note : 

T h e l a m p f l i c k e r s m o m e n t a r i l y a t the t i m e of p o w e r O N . T h i s is n o r m a l a n d 

is no t a n i n d i c a t i o n of t r o u b l e . 

® F R E Q U E N C Y 
T h e 4 -d ig i t red L E D i n d i c a t e s the f r e q u e n c y d u r i n g w o w f l u t t e r o r f r e q u e n c y 

m e a s u r e m e n t . 

® C a r r y i n g G r i p 

U s e t h i s g r i p w h e n c a r r y i n g t h e F L - 1 8 0 A 

® Meter 

T h i s m e t e r i n d i c a t e s w o w f l u t t e r f o r d i r e c t r e a d i n g . I t p r o v i d e s t w o f u l l s c a l e 

r e a d i n g s of " 1 0 " a n d " 3 " w h i c h c o r r e s p o n d to e a c h pos i t i on of t he R A N G E s w i t c h © . 

I f the m e t e r i s no t z e r o e d m e c h a n i c a l l y , a d j u s t i t w i t h a s t a n d a r d s c r e w d r i v e r . 

@> S t a n d 
T h i s s t a n d c a n be l ocked by pu l l i ng in t h e " a r r o w " d i r e c t i o n ( s e e F i g . 2 ) . 

F i g . 2 U s e of a u x i l i a r y f oo t 
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Stand 



Rear Panel 

F i g . 3 R e a r p a n e l 

@ C o r d Reel 

T h i s c o r d r e e l i s used t o s t o r e t h e p o w e r c o r d f o r c a r r y i n g c o n v e n i e n c e . 

® F u s e Holder 

A 0.3 A f u s e is used f o r o p e r a t i n g t he F L - 1 8 0 A on 220 V o r 240 V A C p o w e r . 

F o r o p e r a t i o n on 1 0 0 V o r 120 V , it s h o u l d be r e p l a c e d w i t h a 0 . 5 A f u s e . 

Note : 

N e v e r u s e a f u s e w i t h d i f f e r e n t c u r r e n t r a t i n g . 

® P o w e r C o n n e c t o r 

A C p o w e r c o n n e c t o r . U s e the s u p p l i e d A C c o r d . 

® P o w e r Se lec tor S w i t c h 

S e t t h i s s w i t c h to the c o r r e c t p o w e r v o l t a g e . 

@ G N D T e r m i n a l 
G r o u n d t e r m i n a l . 

Note : 

B e f o r e u s i n g , the F L - 1 8 0 A m u s t be p r o p e r l y e a r t h e d . I m p r o p e r e a r t h i n g c a n 

r e s u l t in e l e c t r i c a l s h o c k s . 

@ T O S C O P E 

A C v o l t a g e p r o p o r t i o n a l to w o w f l u t t e r is a v a i l a b l e a t t h i s t e r m i n a l . T h e o u t p u t 

v o l t a g e is a b o u t 3 V f u l l s c a l e a n d the o u t p u t i m p e d a n c e is a b o u t 600X1 . U s e d 

f o r o b s e r v i n g w a v e f o r m s o r a n a l y z i n g f r e q u e n c i e s . 

@ D R I F T 

D r i f t o u t p u t t e r m i n a l . T h e f r e q u e n c y d r i f t i s a b o u t D C + 1 V f o r + 1 % a n d the 

o u t p u t i m p e d a n c e is a b o u t 6 0 0 X 1 . . T h e o u t p u t v o l t a g e i s p r o p o r t i o n a l t o t h e 

speed of r e v o l u t i o n of e q u i p m e n t u n d e r t es t . 
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® R E C O R D E R 

T h i s t e r m i n a l p r o v i d e s D C v o l t a g e p r o p o r t i o n a l t o m e t e r r e a d i n g d u r i n g 

m e a s u r e m e n t of w o w f l u t t e r . T h e o u t p u t v o l t a g e is a b o u t 1 V f u l l s c a l e a n d the 

o u t p u t i m p e d a n c e is 6 0 0 0 . 

© R E F E R E N C E F R E Q U E N C Y 

T h i s s w i t c h i s used to se t t he f r e q u e n c y c o u n t e r r e f e r e n c e t i m e f o r c r y s t a l 

c o n t r o l o r A C p o w e r s y n c h r o n i z a t i o n . 

50 H z — F o r 50 H z a r e a s 

60 H z — F o r 60 H z a r e a s 

C R Y S T A L — C r y s t a l c o n t r o l 

® V o l t a g e Namepla te 

U s e s p e c i f i e d p o w e r v o l t a g e a n d f u s e . 

P R E C A U T I O N S 

1. D o not e x p o s e the F L - 1 8 0 A to d i r e c t s u n l i g h t . No te t h a t e x c e s s i v e t e m p e r a t u r e 

r i s e r e s u l t s in u n s t a b l e p e r f o r m a n c e o r d a m a g e s t r a n s i s t o r s a n d I C ' s . 

2. A v o i d u s i n g the F L - 1 8 0 A in l o c a t i o n s w i t h h igh t e m p e r a t u r e a n d h u m i d i t y . 

3 . U s e the F L - 1 8 0 A in v i b r a t i o n - f r e e l o c a t i o n s . V i b r a t i o n c a n c a u s e m i s o p e r a t i o n . 

4. A C p o w e r f l u c t u a t i o n s h o u l d be w i t h i n ± 10% of the r a t e d v o l t a g e ( M A X . 2 5 0 V ) . 

P o w e r f r e q u e n c y is 50 /60 H z . 

5. B e f o r e t he p o w e r is t u r n e d O N , c h e c k the m e c h a n i c a I z e r o po in t of t he m e t e r . 

6. T h e F L - 1 8 0 A s h o u l d be used u n d e r t e m p e r a t u r e s of 0 to 40 "C. 

7. In m e a s u r i n g w o w f l u t t e r , c o n f i r m the a p p l i c a b l e s t a n d a r d a n d c o n d i t i o n . 

8. T h e m a x i m u m inpu t v o l t a g e is 1 0 0 V ( D C + A C p e a k ) . D o no t a p p l y a v o l y a 

v o l t a g e in e x c e s s of t h i s l imi t . N e v e r c o n n e c t e x t e r n a l v o l t a g e to t he ou tpu t 

t e r m i n a l s . 

9. T o p r e v e n t e l e c t r i c a l s h o c k s , be s u r e to c o n n e c t t h e G N D t e r m i n a l ( s e e © o n 

the r e a r p a n e l ) t o a n a p p r o p r i a t e e a r t h po in t . 

10. W h e n m e a s u r i n g w o w f i t t e r , the F L - 1 8 0 A m u s t be p la ced u p r i g h t l y ; o t h e r w i s e , 

a c c u r a t e m e a s u r e m e n t s c a n n o t be o b t a i n e d . 
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O P E R A T I O N S 

Preparation for Operation 
1. S e t the p o w e r s e l e c t o r s w i t c h to the c o r r e c t v o l t a g e o b s e r v i n g the " a r r o w " m a r k 

on t h e p lug . 

2 . S e t the c o n t r o l k n o b s a s f o l l o w s : 

R A N G E : 1 % 

F U N C T I O N : W T D 

I N D I C A T I O N : A s d e s i r e d 

L E V E L , M O D E , O S C : A s d e s i r e d . 

3 . C o n n e c t the p o w e r c o r d to t he A C ou t l e t a n d p r e s s the A C p o w e r s w i t c h (D. T h e 

f r e q u e n c y d i s p l a y @ w i l l l ight t o i n d i c a t e " 0 0 0 0 " . 

T h e F L - 1 8 0 A is n o w r e a d y f o r o p e r a t i o n . 

Note : 

W h e n the p o w e r i s O N , t he L E D l a m p ( O V E R F L O W / L E V E L M O N I T O R ) © 

w i l l f l i c k e r a n d t h e m e t e r d e f l e c t s o f f the s e a l e . 

T h i s is n o r m a l a n d i s no t a n i n d i c a t i o n t h a t the m e t e r is de fec t i ve . 

Operating Procedures : 
O p e r a t i o n of w o w f l u t t e r m e t e r 

1 . C o n n e c t t he F L - 1 8 0 A to t he e q u i p m e n t to be t e s t e d , s u c h a s t a p e r e c o r d e r o r 

t u r n t a b l e . 

2. I n t e s t i n g t a p e r e c o r d e r , u s e a w o w f l u t t e r t e s t t a p e , o r r e c o r d a n d p l a y the 

s i g n a l o f the O S C o u t p u t t e r m i n a l CD. In t e s t i n g t u r n t a b l e , u s e a w o w f l u t t e r 

t e s t r e c o r d . 

Note : 

T o m e a s u r e w o w f l u t t e r a c c o r d i n g to J I S , N A B o r C C I R s t a n d a r d , use a t a p e 

o r r e c o r d c o n t a i n i n g 3 k H z of c e n t e r f r e q u e n c y (3 .15 k H z f o r D I N ) . 

3 . P l u g a n A C p o w e r c o r d to A C ou t le t . P u s h the p u s h b u t t o n s w i t c h ( D . a n d 

the 4 -d ig i t f r e q u e n c y d i s p l a y @ i n d i c a t e s " 0 0 0 0 " . T h e F L - 1 8 0 A is r e a d y f o r 

o p e r a t i o n . 
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F i g . 4 C o n n e c t i n g the F L - 1 8 0 A 

R or L 
R E C 
Terminal 

R or L Play terminal 

FL-180A 

R or L Channel 

Record player 



4. S e t t he M O D E s w i t c h @> to W O W F L U T T E R . N e x t , se t the L E V E L s w i t c h ©> 

to " 5 m V ~ 3 0 V " a n d c h e c k t h a t the M O N I T O R l a m p @ l i gh ts . I f t h e i npu t 

v o l t a g e is t oo s m a l l a n d the l a m p d o e s no t l ight , s e t t h e L E V E L s w i t c h to "0.5 

m V ~ 1 0 0 m V \ 

Note : 

W h e n t h e M O N I T O R l a m p is O F F , t he w o w f l u t t e r c a n n o t be m e a s u r e d 

a c c u r a t e l y . 

T h e n , c o n f i r m t h a t t he f r e q u e n c y d i s p l a y @> is i n d i c a t i n g 3 k H z (3 .15 k H z f o r 

D I N ) + 300 H z . 

Note : 

I f t he i npu t v o l t a g e is l a r g e , the M O N I T O R l a m p w i l l l ight w i t h f r e q u e n c i e s 

o t h e r t h a n 3 ( 3 . 1 5 ) k H z . 

5. Se lec t t he F U N C T I O N s w i t c h ( ( 8 ) ~ (Q)) f o r the d e s i r e d f r e q u e n c y c o m p o n e n t . 

T h e r e l a t i o n s h i p be tween f u n c t i o n s a n d f r e q u e n c y c o m p o n e n t s is a s f o l l o w s : 

F u n c t i o n F r e q u e n c y c o m p o n e n t ( b a n d ) 

W T D W e i g h t e d f r e q u e n c y r e s p o n s e of e a c h 

s t a n d a r d ( 0 . 2 - 2 0 0 H z ) 

W O W 0.5 ( 0 . 3 ) - 6 . 0 H z 

F L U T T E R 6 . 0 - 2 0 0 H z 

U N W T D 0.5 ( 0 . 3 ) - 2 0 0 Hz 

* ( ) f o r D I N / C C I R 

6. S e l e c t the I N D I C A T I O N s w i t c h a c c o r d i n g to the t y p e of s t a n d a r d . 

7. S e t the R A N G E s w i t c h @> to t he d e s i r e d pos i t i on s o t h a t w o w f l u t t e r c a n be 

e a s i l y r e a d on the m e t e r © 

Output Terminals on Rear Panel : 

Connect to pen recorder or 

digital memory scope foe 

making copy of wow flutter 

measurement. 

C o n n e c t to o s c i l l o s c o p e , 
m e m o r y s c o p e , d i g i t a l 
memory scope or FFT ana­
lyzer for observing wow flutter 
w a v e f o r m s or a n a l y z i n g 
frequencies 

Connect to oscil loscope or 
pen recorder for observing the 
drift of w o w flutter signal 

F i g 5 O u t pu t t e r m i n a l on r e a r p a n e l 
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Operation of frequency counter 
1. S e t the M O D E s w i t c h @>to F R E Q • C O U N T E R a n d c o n n e c t a s i g n a l to be 

m e a s u r e d to t he i n p u t t e r m i n a l @ . T h e L E V E L M O N I T O R l a m p © w i l l l igh t 

if t he i npu t s i g n a l is m o r e t h a n 1 0 0 m V , i n d i c a t i n g t h a t t he F L - 1 8 0 A is o p e r a t i n g 

a s a f r e q u e n c y c o u n t e r . T h e f r e q u e n c y is i n d i c a t e d in " H z " . 

Note : 

I f i npu t f r e q u e n c y e x c e e d s 9.999 k H z w i t h t he G A T E T I M E bu t t on r e l e a e d 

( g a t e t i m e : 1 s e c o n d ) , the O V E R F L O W l a m p ® f l i c k e r s , i n d i c a t i n g o v e r f l o w . 

N o t e t h a t 10 k H z a n d o v e r d i g i t s a r e no t d i s p l a y e d . ( E x a m p l e : I f 1 3 . 2 5 6 k H z 

i s i npu t , "3 .256" is d i s p l a y e d . ) 

I f i npu t f r e q u e n c y e x c e e d s 55.00 k H z w i t h the G A T E T I M E bu t ton d e p r e s s e d 

( g a t e t i m e : 0.1 s e c o n d ) , t he O V E R F L O W l a m p ® g o e s ou t , i n d i c a t i n g the 

f r e q u e n c y is ou t of the m e a s u r e m e n t r a n g e . 

2. Se lec t t he pos i t i on the R E F E R E N C E F R E Q U E N C Y s w i t c h on the r e a r p a n e l t o 

s e t t he r e f e r e n c e t i m e ( t i m e g a t e ) f o r c r y s t a l c o n t r o l o r A C p o w e r f r e q u e n c y 

s y n c h r o n i z a t i o n . 

F i g . 6 s h o w s the c o n n e c t i o n s of the F L - 1 8 0 A a n d the o s c i l l a t o r . 

FL-180A 

Oscillator 

5 

F i g . 6 C o n n e c t i o n of the F L - 1 8 0 A a n d the o s c i l l a t o r 
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M A I N T E N A N C E 

Power voltage selection : ( F i g . 7 ) 
W h e n o p e r a t i n g the F L - 1 8 0 A on 1 0 0 V , 120 V o r 220 V , se t the v o l t a g e s e l e c t o r s w i t c h 

on the r e a r p a n e l to the c o r r e c t p o s i t i o n . 

F o r o p e r a t i o n on 100 V o r 120 V , t a k e ou t t he f u s e ( 0 . 3 A ) in the f u s e ho lde r on the 

r e a r p a n e l , a n d r e p l a c e it w i t h a 0 . 5 A f u s e . 

Note : 

W h e n c h a n g i n g the p o w e r vo l tge , be s u r e to r e m o v e the p o w e r c o r d f r o m the A C 

ou t le t . 

voltage select ion 

F i g . 7 P o w e r v o l t a g e s e l e c t i o n 

14 



KENWOOD'°CORPORATION 
17-5. 2-chome. Shibuya. Shibuya-ku. T o k y o 150, Japan 


