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General description 
D y n a v e c t o r c a r t r i d g e s a r e n o w e n j o y i n g very g o o d 

repu ta t i on a n d r e v i e w s in the w o r l d for their i m p e c c a b l e 

mus ica l i t y in a d d i t i o n to the r e m a r k a b l e t e c h n i c a l pe r fo rm

a n c e . The p r i n c i p l e of the D y n a v e c t o r p r o d u c t s is that 

the music in the r e c o r d s s h o u l d not o n l y be r e p r o d u c e d 

w i th u l t imate h igh f ide l i t y but a l s o w i th the exc i tement 

w h i c h the rea l mus i ca l p e r f o r m a n c e c o n t a i n s . 

O u r d e s i g n e r s a n d e n g i n e e r s a r e a l l rea l music lovers 

a n d k n o w the rea l s o u n d of mus ic very w e l l as w e l l as 

the r e p r o d u c e d hi-fi s o u n d f rom m a n y top qua l i t y hi-fi 

e q u i p m e n t s in the w o r l d . O u r p r o d u c t s must pass the 

h e a r i n g test as w e l l as the strict t e c h n i c a l measurements . 

The s t a n d a r d mon i to r i ng system in our c o m p a n y is the 

very h u g e a n d h igh e f f i c i e n c y l o u d s p e a k e r system as 

s h o w n b y the p ic tu re . 

This system c a n de l i ve r 125 d B s o u n d pressure w i th 

o n l y 100 wat ts f rom 5 H Z to 40 k H Z . W i t h this system w e 

c a n ident i fy the every de ta i l in the p e r f o r m a n c e of the 

e q u i p m e n t under test. A f t e r l o n g test ing e x p e r i e n c e of 

m a n y p r o d u c t s i n c l u d i n g ou r p r o d u c t s , p ro to t ypes a n d 

other maker ' s p r o d u c t s , w e h a v e n o t i c e d s o m e p u z z l i n g 

p r o b l e m s in the e v a l u a t i o n of the c a r t r i d g e s . T h e f r e q u e n c y 

r e s p o n s e of t o d a y ' s t op q u a l i t y c a r t r i d g e s whe the r they 

a re m o v i n g magne t ( M M ) or m o v i n g c o i l ( M C ) is remark

a b l y f la t a n d w i d e r a n g e . 

But a c t u a l sounds r e p r o d u c e d b y these c a r t r i d g e s a re 

not e q u a l wi th e a c h other . Even the t rans ient r e s p o n s e to 

the s q u a r e w a v e seems to be i n d e p e n d e n t w i th e a c h 

other. These p e c u l i a r i t y is s o l v e d o n l y by the c o n c e p t s on 

w h i c h the d e s i g n p h i l o s o p h y of D V / K A R A T is b a s e d . 

These pu re l y t h e o r e t i c a l i nves t i ga t i ons fo r the c a r t r i d g e 

d e s i g n c o n c l u d e d the u n p r e c e d e n t or unusua l d e s i g n 

c r i t e r i on . This c r i te r ion n e e d s the very short length a n d 

the very h a r d mater ia l in the can t i l e ve r d e s i g n . But this 

c r i te r ion w a s f o u n d to be a b s o l u t e l y the truth af ter w e 

h a v e l i s tened to the r e p r o d u c e d s o u n d b y the p r o t o t y p e s 

of D V / K A R A T . In a l l r espec t s , the s o u n d by D V / K A R A T is 

o u t p e r f o r m i n g the s o u n d q u a l i t y of the c a r t r i d g e s d e s i g n e d 

b y the t r a d i t i o n a l d e s i g n c o n c e p t s . 

This i nnova t i ve d e s i g n c o n c e p t s w e r e r e c o g n i z e d b y 

the C E S C H I C A G O in 1979 , a n d D V / K A R A T w a s se lec t 

e d as the w i n n e r of the a w a r d o f D E S I G N A N D E N G I 

N E E R I N G in this e x h i b i t i o n . 

W e w e r e a l r e a d y g i ven the s a m e a w a r d f rom C E S b y 

ou r p r o d u c t s in the past t w o y e a r s , that is, b y D V / 5 0 5 

b i - a x i a l a n d d y n a m i c a l l y d a m p e d tone arm in 1977 a n d 

the D V / 1 0 X h igh output m o v i n g c o i l c a r t r i d g e in 1978. 

In a d d i t i o n to these h o n o r s , D V / K A R A T w i l l be g i ven 

the h o n o r as the p i o n e e r of the n e w g e n e r a t i o n of the 

c a r t r i d g e s w i th the more a d v a n c e d d e s i g n c o n c e p t s . 

Theories behind the design 
of DV KARAT DIAMOND. 

A s par t l y d e s c r i b e d a b o v e , the t o d a y ' s t op qua l i t y 

c a r t r i d g e s a re d e s i g n e d to f o l l o w the c r i te r ion of the 

f r e q u e n c y r e s p o n s e to be as f lat as p o s s i b l e in the w i d e 

f r e q u e n c y r a n g e . 

N o t a f e w c a r t r i d g e s whe the r they a re M M or M C 

h a v e a t t a i n e d this c r i te r ion b y their c l e v e r d e s i g n . But the 

s o u n d c h a r a c t e r s by these c a r t r i d g e s a re e m b a r a s s i n g l y 

d i f fe rent w i th e a c h other . By the c o n v e n t i o n a l t heo ry , the 

ve ry f la t f r e q u e n c y r e s p o n s e w i th very w i d e b a n d w i d t h 

m e a n s no d e f o r m a t i o n or v a r i a t i o n of the w a v e forms in 

ou tpu t s i g n a l s . But there exists the ev iden t d i f f e r e n c e in 

s o u n d c h a r a c t e r f rom o n e c a r t r i d g e to ano the r . It is true 

a n d c a n be a n a l y s e d t h e o r e t i c a l l y that the p e r f o r m a n c e 

of M M c a r t r i d g e is v i r tua l l y d i f fe rent f rom the o n e of M C 

c a r t r i d g e b e c a u s e of an a d d i t i o n a l t ime cons tan t in its 

c h a r a c t e r i s t i c e q u a t i o n of the t ransfer f u n c t i o n , a n d this 

results in the d i f f e r e n c e of the s o u n d qua l i t y b e t w e e n 

M M a n d M C c a r t r i d g e s . But it seems to be very p u z z l i n g 

to f i nd that the h igh p e r f o r m a n c e M C c a r t r i d g e s h a v e 

their o w n s o u n d c h a r a c t e r even t h o u g h the t e c h n i c a l 



d a t a a re qu i te s imi la r w i th e a c h other . 

These c o n d i t i o n c o u l d be par t l y e x p l a i n e d b y the di f

f e r e n c e in d a m p i n g r u b b e r ma te r i a l , c a n t i l e v e r ma te r ia l 

a n d stylus s h a p e . But they a re not s t ra ight f o r w a r d or 

f u n d a m e n t a l . By f a c i n g these a c t u a l d i f f i cu l t y , the c o n v e n 

t i ona l d e s i g n theo ry of c a r t r i d g e s is thought insuf f ic ien t 

a n d t o o much op t im is t i c fo r d e s i g n i n g the top q u a l i t y 

m o v i n g c o i l c a r t r i d g e s . 

In o ther w o r d s , more e x a c t a n d p r e c i s e d e s i g n c o n 

cep ts a r e n e e d e d to sett le these c o n f u s i o n . 

A f te r m a n y r e v i e w s of t o d a y ' s d e s i g n theor ies fo r c a r 

t r i dges , w e w e r e r e q u i r e d to r e c o n s i d e r the p h y s i c a l c o n 

d i t ions of the c a r t r i d g e f rom the more f u n d a m e n t a l po in t 

of v i e w . The most of d e s i g n theor ies of t o d a y ' s c a r t r i d g e s 

a r e e i ther the e l e c t r o - m e c h a n i c a l s imu la t ion me thod or 

matr ix a l g e b l a i c me thod w h i c h starts f rom the s imp le r 

v i b r a t i o n theory . 

By the fo rmer m e t h o d , the v i b ra t i on system l ike a c a n 

t i lever o f a c a r t r i d g e is c o n s i d e r e d as b e i n g c o m p r i s e d 

of m a n y c a s c a d e d sma l l segments l ike a l a d d e r . E a c h 

seg.nent is r ep resen ted b y the s imp le e l e c t r o - m e c h a n i c a l 

a n a l o g y of r es i s tance , c a p a c i t a n c e a n d i n d u c t a n c e 

w h i c h fo rms a s imp le e l e c t r i c a l c i rcu i t . I n te rconnec t ing 

these s imp le e l e c t r i c a l c i rcu i ts makes the c o m p l e x ne twork , 

the p e r f o r m a n c e of w h i c h is s imi la r to that of the a c t u a l 

m e c h a n i c a l system. This is the s imu la t ion me thod a n d this 

me thod is qu i te c o m m o n to the e l e c t r i c a l e n g i n e e r s . W i t h 

this m e t h o d , the d e t a i l e d d i s c u s s i o n re la t i ng to the f re

q u e n c y d o m a i n b e c o m e s e a s y . O n the other h a n d , b y 

the matr ix m e t h o d , the d e t a i l e d c o n s i d e r a t i o n of the 

f l exu ra l m o d e s of the b e n d i n g v i b ra t i on of a can t i l e ve r 

is p o s s i b l e . A b o v e t w o methods a r e e f fec t i ve to c o n s i d e r 

the s t e a d y state of the v i b r a t i o n of a can t i l eve r , but no 

i n fo rma t i on of the w a v e p r o p a g a t i o n a l o n g the con t i l e ve r 

is a v a i l a b l e b y these a p p r o x i m a t i o n m e t h o d . To a v o i d 

these d i f f i cu l t i es , w e h a v e s tar ted f rom the next most 

r i g o r o u s v i b r a t i o n e q u a t i o n of a b e n d i n g v i b r a t i o n of a 

can t i l e ve r in o r d e r to h a v e more d e t a i l e d a s p e c t s in this 

p r o b l e m . 

H e r e , 

A : w a v e length 

A s s h o w n by these a n a l y s i s , the w a v e p r o p a g a t i o n ve 

loc i t y a l o n g a can t i l e ve r is o b v i o u s l y not cons tan t but 

c h a n g e s inverse ly as the w a v e leng th . A n o n h a r m o n i c 

f l exu ra l pu ls ive s i g n a l m a y be r e g a r d e d as c o n s i s t i n g of a 

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

E a c h of these w a v e s has a d i f fe rent p r o p a g a t i o n ve

l oc i t y , so it f o l l o w s that a f l exu ra l w a v e of a rb i t r a r y 

s h a p e l ike in a m u s i c a l w a v e form p i c k e d up f rom the 

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

w i thou t D I S P E R S I O N , w h i c h results in a c h a n g e of the 

w a v e s h a p e in the output . A med ium e x h i b i t i n g a w a v e 

v e l o c i t y C B U ) d e p e n d i n g on the w a v e l e n g t h is c a l l e d 

a D ISPERSIVE M E D I U M . The o n l y f l exu ra l w a v e fo rm 

p r o p a g a t i n g in a un i form can t i l e ve r w i t hou t a l t e r i ng its 

s h a p e is the s imp le h a r m o n i c w a v e . 

A s d e s c r i b e d as a b o v e , it is i n e v i t a b l e that the m u s i c a l 

s i g n a l is d e f o r m e d b y its p r o p a g a t i o n a l o n g a c a n t i l e v e r 

as l o n g as the t ransverse or b e n d i n g mot ion is used fo r 

p i c k i n g up the s i g n a l f rom r e c o r d s s u r f a c e l ike in the 

t o d a y ' s p h o n o c a r t r i d g e s . In the most c a s e s t o d a y , the 

p h y s i c a l cons tan t E / p w h i c h means the p r o p a g a t i o n 

v e l o c i t y of the l o n g i t u d i n a l w a v e in the m e d i u m is c o n 

s i d e r e d as the o n e of the measures fo r e v a l u a t i o n of the 

c a n t i l e v e r in a p h o n o c a r t r i d g e . 

But this v e l o c i t y has no th ing d o w i th the v i b r a t i o n of 

a can t i l eve r , b e c a u s e the can t i l eve r v i b ra tes o n l y in b e n d 

ing o r t ransverse d i r e c t i o n not in l o n g i t u d i n a l . A s s h o w n 

by (2) o r (3), the p r o p a g a t i o n v e l o c i t y c a n b e i m p r o v e d 

b y the l a rge r cons tan t of E w h i c h is the strength o f c a n 

t i lever mate r ia l a n d the l a rge r number of l /m w h i c h means 

that the p ro f i l e of the sec t i on o f the c a n t i l e v e r is the im

po r tan t f ac to r . The fastest can t i l e ve r is c o n s i d e r e d to b e 

the o n e h a v i n g the l a r g e d i ame te r a n d thin w a l l of the 

ve ry h a r d a n d very l ight m a t e r i a l . W h e n the very l ight 

H e r e , 

E : Y o u n g ' s m o d u l u s 

I : s e c o n d a r y moment o f sec t i on a r e a 

G : shea r m o d u l u s 

m : mass per unit length of a can t i l eve r 

p : dens i t y of the can t i l e ve r mate r ia l 

x : d i s t a n c e f rom the e n d of the can t i l e ve r 

y : f l exu ra l d i s p l a c e m e n t of the can t i l e ve r 

r : cons tan t 

t : t ime 

From this e q u a t i o n , the p r o p a g a t i n g v e l o c i t y C B of a 

h a r m o n i c s i n u s o i d a l w a v e of the f r e q u e n c y f is c a l c u l a t e d 

as f o l l o w i n g , 

H e r e , 

This is the most e x a c t a n a l y t i c a l s o l u t i o n fo r the w a v e 

p r o p a g a t i o n v e l o c i t y t ak ing into c o n s i d e r a t i o n of the 

ro ta ry a n d shea r e f fec t in the b e n d i n g can t i l e ve r . Even if 

these e f fec ts a re i g n o r e d , the p r o p a g a t i o n v e l o c i t y is 

c a l c u l a t e d , as , 



A s men t i oned a b o v e , D V / K A R A T is just the a n s w e r of 

us to fu l f i l l the most d i f f i cu l t des i r e w h i c h a lmos t a l l c a r 

t r i dges c o u l d not sat is fy yet a l t h o u g h their t e c h n i c a l 

s p e c i f i c a t i o n l ooks very exce l l en t . 

By vir tue of the unusua l l y sma l l s i z e of D V / K A R A T , the 

r e s o n a n c e f r e q u e n c y b e c a m e ve ry h igh e x c e e d i n g 50 K H z , 

thus no d a m p i n g a c t i o n is n e e d e d w i th in the f r e q u e n c y 

r a n g e f rom 20 — 50 ,000 H z . The p h y s i c a l c h a r a c t e r i s t i c s 

of r u b b e r as the d a m p i n g mate r ia l a r e very c o m p l e x , 

somet imes very e m b a r r a s s i n g , to g i v e the se r ious e f fec ts 

on the t e c h n i c a l p e r f o r m a n c e of the c a r t r i d g e as w e l l as 

on the mus ica l i t y of that c a r t r i d g e . 

The d a m p i n g c o e f f i c i e n t of the r u b b e r is r e g a r d e d 

t h e o r e t i c a l l y o r p r a c t i c a l l y not cons tan t but a f f e c t e d 

more o r less by the v a r i a t i o n of the a m p l i t u d e a n d the 

f r e q u e n c y of the s i g n a l . If the f r e q u e n c y r e s p o n s e of the 

c a r t r i d g e is f la t tned o n l y b y the e x c e s s i v e use of the 

r u b b e r ma te r i a l , the s o u n d q u a l i t y of these c a r t r i d g e s is 

c o n t r o l l e d b y the c h a r a c t e r i s t i c s o f the r u b b e r . In a d d i t i o n 

to these u n f a v o u r a b l e c h a r a c t e r , the p e r f o r m a n c e of 

d a m p i n g r u b b e r is se r i ous l y a f f e c t e d b y the tempera tu re . 

The most c a r t r i d g e s c h a n g e their s o u n d q u a l i t y a n d t rack

ing ab i l i t y by the c h a n g e of r o o m tempera tu re . O n the 

c o n t r a r y , in the structure o f D V / K A R A T the r u b b e r mate r ia l 

is used o n l y fo r the s u s p e n s i o n o f a c a n t i l e v e r to a v o i d 

its u p w a r d l e a n i n g w h e n p l a y i n g r e c o r d s . This is not fo r 

the d a m p i n g a c t i o n , t he re fo re , the s o u n d q u a l i t y a n d the 

t r a c k i n g ab i l i t y a re a lmos t not d e p e n d e n t u p o n the r oom 

tempera tu re w h e t h e r it is very c o l d o r w a r m . The c r e e p i n g 

t ime e f fec t of the c h a n g e of the r u b b e r c h a r a c t e r i s t i c s is 

a l s o n e g l i g i b l e . 

c a n t i l e v e r of sma l le r d i a m e t e r is used in the d e s i g n at

tempt ing to h a v e the ve ry sma l l e q u i v a l e n t mass by w h i c h 

the r e s o n a n t f r e q u e n c y c a n be very h i g h , the p r o p a g a t i o n 

v e l o c i t y is not so much i m p r o v e d even b y the very l ight 

a n d h a r d mate r ia l used . 

U n f o r t u n a t e l y the most of the u p - t o - d a t e h igh qua l i t y 

c a r t r i d g e s a re d e s i g n e d b y the c r i te r ion of the very w i d e 

f r e q u e n c y r e s p o n s e w i th ve ry h igh r e s o n a n c e f r e q u e n c y . 

The p r o p a g a t i o n p r o b l e m is not p a r t i c u l a r l y a c c o u n t e d 

or rather o v e r l o o k e d in their d e s i g n . By these d e s i g n the 

g rea t number of f r e q u e n c y c o m p o n e n t s c o n t a i n e d in the 

pu ls i ve s i g n a l s d i s p e r s e e a s i l y af ter t r ave l l i ng a l o n g a 

c a n t i l e v e r m a k i n g the o r i g i n a l pu ls i ve w a v e form rather 

mi ld w a v e form los ing s o m e s h a r p n e s s ex is t ing in the 

o r i g i n a l s o u n d . W i t h these c a r t r i d g e s , w e c a n hea r the 

exess i ve l y smoo th music f rom r e c o r d s , w h i c h seems to be 

ve ry f a v o u r a b l e s o u n d . Y e s , m a n y a u d i o p h i l e s love these 

c h a r a c t e r of the r e p r o d u c e d s o u n d , but w e c a n never 

a p p r o v e such s o u n d c h a r a c t e r by ou r s t a n d a r d as the 

rea l mus ic l istener. In o ther w o r d s , the most impor tan t 

f a c t o r in the mus ic , that is, the exc i tement of the rea l 

m u s i c a l p e r f o r m a n c e is more or less lost in these d e s i g n . 

A s l o n g as w e use the t o d a y ' s p r i n c i p l e of the can t i l eve r 

in the c a r t r i d g e d e s i g n , the most d ras t i c c o n c e p t to im

p r o v e the p r o p a g a t i o n p r o b l e m is the use of the fa r 

shor ter c a n t i l e v e r by the ve ry h a r d ma te r i a l . 

W e h a d exper imen ts by d e s i g n i n g the mov ing c o i l 

c a r t r i d g e w i th the d i a m o n d can t i l e ve r of o n l y 2.5mm 

length . The results w e r e r e a l l y t r e a m a n d o u s a n d surpr is

i ng . Every de ta i l of the music in the r e c o r d w a s more 

p r e c i s e a n d h a d more l i ve l iness a n d exc i tement as in the 

rea l mus ic . Every instrument c a m e c l o s e r to the l istener 

out of the s p e a k e r b o x e s a n d they w e r e p o s i t i o n e d in the 

co r rec t p l a c e . In a d d i t i o n to these o u t s t a n d i n g fea tu res , 

the s o u n d f rom the o l d t imer r e c o r d s w h i c h a r e s t o c k e d 

in the l i b ra ry as the n u i s a n c e w a s f o u n d to be as ton ish 

i ng l y f resh a n d exc i t i ng w h e n r e p r o d u c e d by this p r o t o t y p e . 

C a n t i l e v e r A r m a t u r e 
& C o i l 

H o l d i n g 
rubbe r 

P o l e p i e c e 

s S t a i n l e s s s t ee l suspens ion 
W i r e 

F i g . l 

Yoke Magnet Y o k e 

T i p ' 



Y o u unde rs tand n o w w h y the p h i l o s o p h y a n d the c o n 

s t ruct ion of D V / K A R A T a r e so d i f fe rent but o u t p u r f o r m i n g 

o ther t r a d i t i o n a l c a r t r i d g e s . A l m o s t a l l o l d mas te rwo rks 

on d i scs by B . W a l t e r , M . C a l l a s , J . H e i f e t z , V . H o r o w i t z , 

A . R u b i n s t e i n , L.KIauss, e tc . , e tc . , p r e s u m a b l y s l e e p i n g in 

y o u r l i b ra ry c a n rev ive a n d s o u n d a g a i n w i th s im i la r 

exc i tement a n d h igh f i de l i t y l ike the m o d e r n d i rec t cut 

r e c o r d s , somet imes w i th more na tu ra l a m b i e n c e th'an 

t o d a y ' s hi-f i r e c o r d s . 

D V / K A R A T g u a r a n t e e s y o u to ex tend y o u r e n j o y m e n t 

b y r e c o r d music to the extent of h e a r i n g the l ive m u s i c a l 

p e r f o r m a n c e . 

F ig . 1 s h o w s the cons t ruc t i on of D V / K A R A T 

F i g . 2 s h o w s the sec t i on of the c a n t i l e v e r 

P ic ture 1 s h o w s h o w the s i z e of c a n t i l e v e r is sma l l e r than 

the c o n v e n t i o n a l can t i l eve r . 



D V - 5 0 5 T O N E A R M p l u s D V - 3 0 C 

B e c a u s e the s i z e of D V / K A R A T is ve ry sma l l a n d the 

mate r ia l of the can t i l eve r is a l s o u n u s u a l , eve ry c o m m o n 

k n o w l e d g e fo r m a n u f a c t u r i n g c o n v e n t i o a l c a r t r i d g e 

b e c o m e s useless. W e h a v e d e c i d e d b e f o r e g o i n g into 

p r o d u c t i o n of D V / K A R A T to m a k e the most use of the 

ve ry a d v a n c e d p r e c i s i o n t e c h n o l o g y of N A M I K I 

P R E C I S I O N J E W E L C o . by the s p e c i a l a g r e e m e n t . 

The stylus in D V / K A R A T has the l ine c o n t a c t s h a p e of 

0.1 X O . l mm s i z e i l lus t ra ted in P ic tu re 2. 

These styl i a re p o l i s h e d f rom the na tu ra l o c t a h e d r o n 

d i a m o n d g ra ins as s h o w n b y P ic ture 3. 

D i a m o n d can t i l e ve r p o l i s h e d into the s h a p e f rom the 

na tu ra l d i a m o n d s h o w n by P ic tu re 4. 

Ruby can t i l eve r is a l s o cut f rom the a r t i f i c i a l l y g r o w n 

s i ng le c rys ta l of ruby a n d p o l i s h e d as s h o w n b y P ic tu re 5. 

To a v o i d the d r o p p i n g out o f the sty lus f rom the c a n t i l e 

ver , a very smal l ho le must be d r i l l e d to fit the stylus in it, 

but this d r i l l i ng w a s l o n g t ime w a n t e d w i thou t s u c c e s s , 

but N A M I K I s u c c e e d e d f i n a l l y by the use of the Y A G 

laser b e a m m a c h i n i n g p r o c e s s . The laser b e a m m a c h i n e s 

the ve ry sma l l s q u a r e h o l e of 0.1 X O . l mm s i z e at the 

can t i l e ve r top as s h o w n b y the ITV P ic tu re 6. 

P ic tu re 7. s h o w s the c a n t i l e v e r w i th the sty lus m o u n t e d . 

The a rma tu re fo r the m o v i n g c o i l has very sma l l s i z e of 

1 X l mm a n d the th ickness is 0 . 5 m m . A s s h o w n in F i g . 2 , 

the s u s p e n s i o n d e v i c e of this very sma l l a rma tu re n e e d s 

a ex t reme ly p r e c i s i o n m a c h i n i n g p r o c e s s . This p r o c e s s is 

o n l y p o s s i b l e b y the e lec t r i c d i s c h a r g e m a c h i n e s h o w n 

by P ic tu re 8. 

A f te r a s s e m b l i n g the ent i re c a n t i l e v e r , the very thin w i r e s 

a r e w o u n d 40 turns per c h a n n e l a u t o m a t i c a l l y b y the 

s p e c i a l w i n d i n g m a c h i n e as s h o w n b y P ic tu re 9. Y o u c a n 

Production of 
DV KARAT DIAMOND 



r e c o g n i z e h o w sma i l s i z e is used in D V / K A R A T c o m p a r e d 

to the o r d i n a r y m o v i n g c o i l s by s e e i n g P ic ture . 1. 

The d i ame te r of this w i r e is 11 m ic ron meter a n d its m a 

ter ia l is s i lver . 

The m a g n e t i c c i rcu i t is c o m p r i s i n g the very s t rong ra re 

ear th magne t of l ight w e i g h t . 

The b o d y shel l is m a d e f rom the f i b re g rass r e i n f o r c e d 

p o l y e s t e r w h i c h has l ight mass but me ta l i c h a r d n e s s to 

ensure the better s o u n d q u a l i t y . 

P ic tu re 10 s h o w s the a s s e m b l e d ins ide o f D V / K A R A T . 

The sma l l s i z e as w e l l as the l ight ma te r ia l resu l ted in 

to ta l w e i g h t o f 5 . 3 g m s , w h i c h is a f f o r d a b l e to ma tch 

w i th the most m o d e r n l o w mass tone arms. 

Testing D V / K A R A T 

W e b e l e i v e that the f i na l test ing measure s h o u l d b e by 

the i nd i v i sua l h e a r i n g test, a n d the t e c h n i c a l d a t a o b 

t a i n e d by the t o d a y ' s s t a n d a r d me thod is not p a t i c u l a r l y 

t h o r o u g h l y re l a ted to the result of this h e a r i n g test. But 

e a c h p i e c e o f D V / K A R A T s is e x a m i n e d str ict ly by a l l the 

test ing methods b e f o r e d e l i v e r y . This g u a r a n t e e s the q u a l 

ity a n d is r e g a r d e d as the o n e c o n d i t i o n to e v a l u a t e its 

p e r f o r m a n c e . These test me thods i n c l u d e f r e q u e n c y re

s p o n s e , c ross ta lk , s e c o n d a n d th i rd h a r m o n i c d is to r t ion , 

step r e s p o n s e , t r a c k i n g ab i l i t y a n d i n te rmodu la t i on test ing. 

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

A s a s t a n d a r d , w e use B & K 2 0 0 9 test ing r e c o r d fo r 

test ing the f r e q u e n c y r e s p o n s e f rom 20 to 20 ,000 H z a n d 

this d a t a sheet is a t t a c h e d to e a c h c a r t r i d g e b e f o r e d e 

l ivery. In a d d i t i o n to this r e c o r d , w e use J V C TRS 1005 

fo r the f r e q u e n c y r e s p o n s e f rom 1,000 to 50 ,000 H z . 

D i s t o r t i o n a n d c r o s s t a l k t e s t i n g 

Dis to r t ion a n d c ross ta lk c h a r a c t e r i s t i c s a r e m e a s u r e d 

a u t o m a t i c a l l y w i th the h a r m o n i c t r a c k i n g a n a l y s e r a n d 

X -Y plot ter. F ig . 3 is the t y p i c a l f r e q u e n c y r e s p o n s e of 

D V / K A R A T f rom 20 to 20 ,000 H z , a n d F ig . 4 is the o n e 

f rom 1,000 H z to 50 ,000 H z . F ig . 5 s h o w s the c ross ta lk 

a n d h a r m o n i c d is tor t ion c h a r a c t e r i s t i c s of D V / K A R A T . 

P ic tu re 1 1 s h o w s these ins t rumenta t ion . 



S t e p r e s p o n s e 

If the d y n a m i c c h a r a c t e r i s t i c s of a c a n t i l e v e r is re

g a r d e d as non d i spe rs i ve m e d i u m , the step r e s p o n s e a n d 

the f r e q u e n c y r e s p o n s e have the c o r r e s p o n d e n c e of o n e 

to o n e . In D V / K A R A T this d i s p e r s i o n is kept m in imum, so 

the s q u a r e w a v e r e s p o n s e at 1,000 H z of F ig . 6 c o u l d be 

a g o o d measu re fo r the f r e q u e n c y r e s p o n s e . 

By s e e i n g this p i c tu re , y o u c a n r e c o g n i z e that the 

s q u a r e w a v e s r e c o r d e d b y the cutter h e a d h a v i n g the 

r e s o n a n c e at a b o u t 35 ,000 H z a r e c l e a r l y r e p r o d u c e d 

wi th exce l l en t de ta i l s . The re is no o v e r s h o o t nor under 

shoot but o n l y t ransients by the cut t ing h e a d is o b s e r v e d 

in this p ic tu re w i th e x c e l l e n t r e p e a t a b i l i t y . T o r e c o r d the 

s q u a r e w a v e r e s p o n s e , f irst ly the output v o l t a g e is m e m o 

r i z e d in the w a v e memory e q u i p m e n t of ve ry fast re

s p o n s e , then the m e m o r i z e d w a v e form is d e l i v e r e d to XY 

plot ter very s l o w l y but w i th ve ry g o o d p r e c i s i o n . P ic ture 

12 s h o w s these instruments. In this c a s e , the test ing r e c o r d 

is C B S STR 112. 



I n t e r m o d u l a t i o n d i s t o r t i o n m e a s u r e m e n t 

C B S STR 112 test ing r e c o r d is used to measure the 

i n t e r m o d u l a t i o n d i s to r t i on . The output v o l t a g e of the c a r 

t r i dge p l a y i n g C B S STR 1 1 2 is f ed to the rea l t ime s p e c 

trum a n a l y s e r w h i c h is s h o w n in P ic tu re 13. 

The spec t rum d i a g r a m on the s c r e e n of this instrument 

is h a r d - c o p i e d o n the p a p e r to m a k e the c a l c u l a t i o n o f 

the i n te rmodu la t i on d is to r t ion f i gu re . F ig .7 , a , b, c, d , e 

s h o w the t y p i c a l spec t rum w h e n 400 H z p lus 4 ,000 H z 

a r e a p p l i e d in the la te ra l d i r e c t i o n to D V / K A R A T in 6, 9, 

12, 15, 18 d B e x c e s s state of 400 H z c o m p o n e n t w h i c h 

is a d d e d o n the cons tan t 4 0 0 0 H z c o m p o n e n t . By this 

f i gu res , the i n t e rmodu la t i on f i gu re of D V / K A R A T is -30 b B 

at 6 d B , -27 d B at 9 d B , -23 d B at 12 d B , -20 d B at 15 d B 

a n d -16 d B at 1.8 d B . This i n t e rmodu la t i on f i gu re seems 

to be fa r better than a lmos t a l l o ther ca r t r i dges w h e t h e r 

they a re M C or M M . 

Conclusion 
A s o b v i o u s l y as d e s c r i b e d a b o v e , the D V / K A R A T / 

D I A M O N D is the p r o d u c t s of i nnova t i ve th ink ing . It is 

ent i re ly the n e w g e n e r a t i o n of p h o n o c a r t r i d g e s . Every 

de ta i l w h i c h w a s missed by the t r a d i t i o n a l c a r t r i d g e s is 

n o w r e c o v e r e d wi th a s t o n i s h i n g p r e c i s i o n . Y o u r o l d s tock 

of r e c o r d s of e a r l y 1960 or e n d o f 1950 rev ives w i th 

re f resh ing mus ica l i t y a n d h igh f ide l i t y . By D V / K A R A T , a l l 

r e c o r d s w i th no e x c e p t i o n s o u n d their best, m a k i n g it 

use less fo r y o u to c a r e a b o u t the r e c o r d i n g c o n d i t i o n 

b e f o r e b u y i n g . Then y o u w i l l f i nd a l l r e c o r d s s i n c e 1960 

a r e more o r less hi-f i r e c o r d i n g a n d some of them c a n 

ou tpe r fo rm t o d a y ' s d i rec t cut r e c o r d s . D V / K A R A T w i d e n s 

y o u r c h o i c e of music in r e c o r d , a n d rev ives a lot of 

f a m o u s master w o r k s w i th the p e r f e c t i o n b e i n g though t 

i m p o s s i b l e b e f o r e . Y o u a r e w h o l l y r e w a r d e d b y D V / 

K A R A T a n d no further w o r r y a b o u t c a r t r i d g e s is n e e d e d . 

O n l y o n e th ing is " l is ten to mus ic w i th pe r fec t sa t i s f ac t i on " . 

The best results a re a v a i l a b l e b y the use of ou r D V / 5 0 5 

tone arm a n d D V / 6 A or D V / 6 X s t e p p i n g up t rans fo rmer . 

S p e c i f i c a t i o n s of D V / K A R A T a n d D V / K A R A T 
D I A M O N D 

D V / K A R A T D V / K A R A T 
D I A M O N D 

Type very small 
moving co i l 

Output 0.2mV < -

Frequency 
Response 2 0 - 5 0 , 0 0 0 H z 2 0 - 7 0 , 0 0 0 H z 

Latera1 
Intermodulation 
( C B S STR1 12) 

— 3 0 d B at + 6 d B 
- 2 0 d B at + 1 5 d B 

C o m p l i a n c e 1 5 X l 0 " 6 c m / d y n . 

C h a n n e l B a l a n c e b e l o w 1 dB 

Separa t ion (1 KHz) over 2 0 d B 

Internal Impedance R = 3 0 ohms 
L = 8 0 ^ H 

Cant i lever 
0 . 4 X 0 . 4 X 2 . 5 m m 

ob l i que cut 
so l id ruby 

0 . 4 X 0 . 4 X 2 . 5 m m 
oblique 

cut solid diamond 

Armature 1 X l X 0 . 5 m m super 
permal loy 

Stylus 
0 . 2 4 x 2 . 8 m i l 
line contact 

l ow mass d iamond 

Track ing Force 1 - 5 _ Q 3 9 m s <-

Vert ical T rack ing 
A n g l e 20° 

W e i g h t 5 .3gms 
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