
KD-750 
TONEARM DESCRIPTION 

Caution 
Tonearm ( P 2 6 - 2 8 ) and pick-up lead wire 
\riZ) are explained. 
Their description is omitted as they are not 
applicable to KD-750 . 

TONEARM 
T w o big prob lems on tonearm are tonearm resonance 

curve and partial resonance c a u s e d by lack of st i f fness of 
component s . 

T o n e a r m R e s o n a n c e 
A bas ic equivalent circuit of tonearm for a low frequency 

range is as s h o w n in Fig. 3 - 1 . Th i s equivalent circuit 
resonates at f o : 

Vo: Velocity amplitude of record groove. 
Zm: Mechanical impedance in view of stylus. 
Sa , ra: Equivalent stiffness and resistance of support of 

vibration system, 
mt: Equivalent mass of tonearm included cartridge, 
rt: Equivalent resistance of tonearm fulcrum-

Equiva lent c i rcuit of pickup in low freq. 

Fig. 3-1 

Th is resonance is the tonearm resonance . Q indicating 
sha rpness of resonance peak is given a s ; 

Genera l ly , it is said that fo should be in 7 ~ 12 Hz, so that 
noise caused by bend of disk and the turn of the motor is 
e l iminated . F requency character i s t i cs and mechan i ca l im
pedance character i s t i cs in the case whe re Ca , mt and Q are 
changed are s h o w n in F ig . 3-3 to 3-5 . 

Frequency character i s t i c w h e n changing the value of C a . 
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Frequency vs bent disk 

Fig. 3-2 

In F ig . 3-3 , var iat ion of Ca cor responds to replace car
tr idge. W h e n value of Ca is large, the cartr idge is a high 
compl iance one. W h e n value of Ca is sma l l , a low com
pl iance one. A s known from eq . (1 ) , tonearm resonance fo 
d e c r e a s e s as the value of Ca inc reases . 

Mechan i ca l impedance w h e n changing the value of C a . 

Fig. 3-3 
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In F ig . 3-4, var iat ion of mt cor responds to change of 
equiva lent mass of tonearm. For tonearm such as an univer
sal tonearm w h i c h uses uncertain cartr idge, if the va lue of 
both mt and Ca are large, fo dec reases too much and inter-
modulat ion distortion caused by bent and eccentr ic i ty disk 
may occur . The va lue of mt must be se lected so that fo is 7 
~ 12 Hz for all cartr idges to be used . 

Vo: Velocity amplitude of record groove. 
Zm: Mechanical impedance in view of stylus. 
Sa , ra: Equivalent stiffness and resistance of support of 

vibration system. 
rt: Equivalent resistance of tonearm fulcrum. 
m 1 ~ mn-1 : Equivalent mass in view of stylus until stylus bar oc

curs partial resonance 
S 1 ~ S n - 2 - r 1 ~ r n - 2 : Equivalent res is tance and st i f fness of partial 

resonance section. 
mn: Equivalent mass of back of tonearm fulcrum. 
Sn-1»rn-1 : Equivalent stiffness and resistance for partial 

resonance of back of tonearm fulcrum. 

Fig. 3-6 
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Q vs resonance 

Resonance frequency vs peak w h e n changing the va lue of mt . 

Q vs mechan ica l impedance 

Fig. 3-5 

Mechan ica l when changing the va lue of mt . 

Fig. 3-4 

Partial R e s o n a n c e 
There may be a play between a shel l and the Tonea rm or 

between a shell and a cartr idge, and stiffness of such compo
nent as shel l and pipe may be lacked s ince a shell of an un
iversal tonearm such a s T A - 7 1 is removable . These plays or 
lack of st i f fness result in a dip of f requency character is t ic 
curve . Th i s dip is ca l led "part ia l r e sonance" . An equivalent 
circuit is s h o w n in F ig . 3-6. If no "part ia l r e sonance" occurs , 
the curve wil l agree with F ig . 3 - 1 . 

Character i s t i cs in the case where Q is changed are s h o w n 
in F ig . 3-5 If a cartr idge and a tonearm to be used are deter
mined , change of Q cor responds to var iat ion of rt (equivalent 
res i s tance of fu lc rum of the tonearm. The value of mt, C a , 
and ra in eq. ( 1 ) and eq. (2 ) are determined . A large increase 
of rt result in dec rease of Q of resonance peak but f requency 
character i s t i c at jo or less fal ls down gradual ly and 
mechan i ca l impedance increases . Th i s is undes i rable 
because bent and eccentr ic disk wi l l be reproduced. 

T o n e a r m , TA-71 w h i c h is used in K D - 7 5 0 . w a s des igned 
to have an equivalent m a s s of 2 2 g w h e n a cartr idge having 
6g we ight is at tached, so that tonearm resonance , jo. wi l l be 
wi th in 7 ~ 1 2 Hz even if any cartr idge is a t tached . A n d , Q of 
resonance peak can be decreased by m e a n s of the f lexible 
stand-off decoupl ing sys tem descr ibed in the fo l lowing , so 
that the sty lus t races a groove on a record without affects of 
bend or eccentr ic i ty . 
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Flexible Stand-off Decoupl ing T o n e a r m 
A convent ional weight attaching method is shown in Fig. 

3-7. The weight shaft and weight correspond to m t 2 in Fig. 
3-8 and the dumper cor responds to rc»Sc. S ince Sc cannot 
be decreased by this method , a partial resonance , is 
around 5 0 ~ 1 5 0 Hz No large dip of f requency 
character is t ic curve appears s ince rc is large, however dips 
affect cross-talk character i s t i c and etc. If dips appear , tran
sient character i s t i c b e c o m e s w o r s e , so that tone quality 
b e c o m e s w o r s e and enough effect for howl ing can not be ob
tained. 

The coupl ing sys tem is employed to dec rease S c ext reme
ly, lower a partial resonance , beyond audible frequency 
range so that it agrees wi th the tonearm resonance , and 
dec rease Q of resonance peak utilizing phase difference. 

In T A - 7 1 . a piano wi re of a high elasticity is used for 
suspens ion wi re , wh i ch acts as S c in F ig . 3-8. And , butyl 
rubber of a high equivalent res is tance is used for dumper , 
wh i ch acts as rc. 

Data by observat ion on TA-71 are s h o w n in F ig . 3-9 
whe re peaks of resonance are suppressed . These curves 
we l l represent features of the flexible coupl ing tonearm. 

Vo: Velocity amplitude of record groove. 
Zm: Mechanical impedance in view of stylus. 
Sa . ra: Equivalent stiffness and resistance of support of vibration system, 
rt: Equivalent resistance of tonearm fulcrum. 
m t 1 : Equivalent mass of tonearm except weight. 
mt2: Equivalent mass of weight. 
Sc.rc: Equivalent stiffness and resistance of weight coupling. 

T A - 7 1 Character i s t i c at low f requency region 

Convent iona l tonearm character i s t i c at low frequency region 
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. Weight 

Weight shaft 
Damper 

Pipe 

Tonearm fulcrum 

Pipe holder Screw Washer 

Convent iona l tonearm 

•Weight 

Weight shaft 

Stopper 

Damper Pipe 

Tonearm 
fileni m 

Pipe holder 
Suspension wire 

T A - 7 1 

Fig. 3-7 

Fig. 3-8 

Fig. 3-9 
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Bear ing 
TA-71 uses an angular contact bearing for vertical support products are shown in Table 3-1 and 3-2 C i rcu larness and 

and a radial bearing for horizontal support. race roughness of radial bearing are shown in F ig . 3 -10 ~ 
Compared data between TA-7 1 and the convent ional our 3-1 2. 

R A D I A L B E A R I N G 

S a m p l e 
No. 

C i rcu la rness (/*) Race roughness 
S a m p l e 

No. Inner- Outer Race 
Inside Outside 

S a m p l e 
No. 

diameter diameter Inside Outside 
Inside Outside 

1 2 . 0 1.0 1.5 0 .9 1.1 5/i Rmax 0.6;u Rmax 

Conven
tional 

2 2 .2 1.0 0 . 9 0 .8 1.4 0 . 8 5 

3 1.2 1.0 1.0 0 5 0 . 8 1.4 

1 0 . 5 0 .3 0 . 4 0 .4 0 17 0.1 5 

TA-71 2 0 . 7 0 .6 0 . 5 0 .4 0 . 1 2 0 12 

3 0 . 8 0 .3 0 . 5 0 .4 0.1 5 0 20 

< T a b l e 3 - 1 > 

Angular contact bearing (ft) 

SarnK pie \ 
Convent ional TA-71 

1 0 . 1 6 — 0 . 1 8 0.1 1 - 0 . 1 2 

2 0 . 2 - 0 . 2 1 0 . 0 8 — 0 . 0 9 

3 0 . 1 4 - 0 . 1 5 0.1 2 - 0 . 1 3 

4 0 . 1 8 - 0 . 1 9 0 . 1 2 - 0 . 1 3 

A s known from these tables and figures, bearings are 
super precis ion types, so that operation is smoothed , the 
support ing point does not shift, traceabil ity is improved and 
partial resonance is suppressed . 

< T a b l e 3 - 2 > 
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Inner diameter Outer diameter 

Outer diameter 
Inner diameter 

Inner race 

Outer race 

Outer race Inner race 

Fig, 3 -10 C i r cu la rness for convent iona l radial bearing 

Inner diameter Outer diameter 

Inner race Outer race 

Fig. 3-11 C i r cu la rness for T A - 7 1 radial bearing 
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Conventional inner race 

Fig. 3-12 Sur face roughness of race for convent ional and T A - 7 1 

T o n e a r m base 
The convent ional tonearm bases lack mechan ica l strength 

and fixing strength for tonearm. Therefore , if mechan ica l im
pedance of tonearm base seen from the tonearm support ing 
point is sma l l , support ing point shift is liable to occur . A s a 
result , partial resonance generated w o r s e n s transient 
character is t ic . 

KD-7 50 uses a collet chuck type tonearm base to ncrease 
mechan ica l impedance . Thus , the fonearm is securely fixed 
and support ing point shift is prevented. 

Frequency character is t ic of a convent ional tonearm base 
is shown in Fig. 3-1 3. That of the collet chuck type tonearm 
base of K D - 7 5 0 is s h o w n in Fig. 3-14 , where a partial 
resonance at 3 0 0 Hz is wel l suppressed . 
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TA-7 1 inner race 

Conventional outer race TA-7 1 outer race 

Fig. 3-13 Convent iona l tonearm base Fig. 3 -14 K D - 7 5 0 tonearm base 
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PICK-UP LEAD WIRE 
The internal lead w i re s used in TA-71 are a low res is tance , 

a low capac i tance , and a low cross-talk w i res as s h o w n in 
Fig . 3 -15 . Compar i son between this w i re and a convent ional 
vinyl wire is s h o w n in Table 3-3 . 

Conventional 
product 

Vynel 

0 0 . 0 5 bare copper lead x 7 

T A - 7 I 

S i l k 

0 0 . 0 5 copper lead covered with 
polyurethane x 8 

A m o n g these , magnes ium has a low speci f ic gravity of 0 .6 
and a large mechan ica l strength compared to a luminum and 
has a better molding character is t ic than carbon fiber. 

T h e most fundamenta l requirement for head shel l is 
mechan ica l strength. If mechan ica l strength is sma l l , partial 
r e sonance wil l occur as s h o w n in F ig . 3-16 . It is also re
quired to shift natural v ibrat ion f requency beyond audible 
f requency range. 

A bar shown in Fig. 3-17 is a s s u m e d . Resonance fre
quency of the rod is given as fo l lows . 

il : Bar length 
/: Natural vibration of bar 
TT: Dimensionless coefficient decided by vibration system and a/b 
E: Young's modulus 
g: 9 8 1 cm/S 
5 : Poisson's ratio 
r: Weight of unit volume 

f is increased by making E l , wh i ch represents mechan ica l 
s t rength , larger. To increase mechan ica l strength of head 
shell w h o s e weight is l imited, the convent ional of head shell 
must be cons idered . 

HEAD SHELL 
It has been said that the head shell affects tone quality. 

Because , the motor and the tonearm w a s improved and 
affect of head shel l on tone quality has been c losed up. The 
head shel l of KD-7 5 0 w a s des igned to meet these re
qui rements . 

Quality of Mater ia l for Head Shel l 
Mater ia ls for head shell is roundly divided into the fol low

ing 6: 
1 ) P last ics 
2) Die Cast ing A l u m i n u m 
3) Molten Metal Forged A l u m i n u m 
4) A l u m i n u m 
5) Carbon Fiber 
6) M a g n e s i u m 

(Hz ) 

Fig. 3-17 

3 2 

Fig. 3 -15 

< T a b l e 3 - 3 > 

Partial resonance 

Fig. 3-16 

Convent ional TA-71 

Res i s tance 0 . 3 6 0 / 2 8 2 m m 0.1 73J2/282 m m 

Capacitance between 
wires in the air. 1 4 . 7 5 p F / 2 8 2 m m 7 .17 p F / 2 8 2 m m 

Capacitance between 
wires in pipe 18 .7 p F / 2 8 2 m m 1 3 .49 p F / 2 8 2 mm 
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KD-750 

T h e convent ional head shell used in K D - 7 5 0 is shown in 
F ig . 3 -18 . M a s s distr ibution is s h o w n in Fig. 3-19 . As s h o w n 
in the f igures , the base part is thick, and the top is l ightened 
and formed as T shape to increase mechan ica l strength. 
( S e e Fig 3-20. ) Gold-plated 

Gold-plated 

T shaped 

Light weight at top 

Mass 

Cartridge 

1 mm pitch scale 
(for overhang) 

Fig. 3 -20 

One of factors determining mechan ica l strength is f lexural 
rigidity. Equat ion is given as fo l lows . 

R = E 

E: Young's modulus 
I: Second moment of area 
R: Flexural rigidity 

Fig. 3-21a 

At this t ime, 

I = - L ( b i h ? + b 2 h 2 ) 
K 

To increase "f lexural rigidity" R. second moment of area 
must be increased . 

That is, for the be low fo rms of a and b, w h e n 11= e 2 , and 
sect ional a reas and mater ia ls are s a m e , b is stronger than a. 

(KD-750 ) Fig. 3-21b 

Head shell 

Cartridge 

(Conventional) 

3 3 

Strength at bottom 

Fig. 3-18 

Length of head shell 

Fig. 3-19 Ideal mass distr ibution 

The headshel l of K D - 7 5 0 keeps fitting strength of car
tridge as shown above. 

Cartr idge fixing strength also must be cons idered . For the 
shel l of K D - 7 5 0 , the fixing strength is increased by making 
the finger thick. 

Finger 

Head shell 
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AUDIO CABLE (OUTPUT CABLE) 
Spec i f i ca t ions of the output cab le are s h o w n in Table 3-4. 

Conductor Res i s tance : 0 . 2 3 fi/m m a x ( 2 0 ° C ) 
Shie ld ing Wi re Res i s tance : 0 . 0 3 5 fl/m max 
Capac i tance between Conductor 

and Sh ie ld ing Wi re : 5 0 p F / m or less 
Insulat ion Res i s t ance between 

Conductor and Sh ie ld ing Wi re : 4 0 MSÌ/m min 
Dielectr ic St rength Tes t : A C 5 0 0 V f o r 1 mm 
Earth Lead Res i s t ance : 0 . 0 7 3 n / m max 

< T a b l e 3 - 4 > 

Pin form of a former 5 P connector is s h o w n in Fig. 3 -22 . 
S u c h a pin is l iable to slip out and contact res is tance is ready 
to increase . 

Our newly deve loped connector is improved in s l ipping-
out and contact res i s tance , w h i c h is shown in F ig . 3 - 2 3 . 

Gold-plated 

Fig. 3 -23 

TURNTABLE SHEET 
A table sheet is used for the fol lowing purposes . 

1) to protect a record 
2) to prevent a record sl ipping 
3) to prevent vibration 

Qual i ty of material and structure greatly affect 2) and 3) 
above . For K D - 7 5 0 , 2) sl ip is prevented by flatting the sur
face of table sheet and 3) vibration is prevented by select ing 
mater ia l and by means of Ptelmholtz's theory. 

Qual ity of Mater ia l for Turntable S h e e t 
Most of commerc ia l l y avai lable turntable sheet are made 

of, 
1 ) natural rubber, 
2) S B R 
3) butyl rubber. 

Requ i rements for quality of material are as fo l lows. 
1 ) shock absorption 
2) vibration absorption 
3) noise absorption 
4) slip res is tance 
5) air permeabi l i ty 
6) weather proofing 
7) thermal stability 

For K D - 7 5 0 , mater ia ls and blending ratio we re deter
mined to be opt imum. 

A m o n g these requi rements , v ibrat ion absorption and slip 
res i s tance especia l ly affect tone quality. If slip res is tance is 
low, sound wil l be faded. Vibration absorption for each 
mater ia l is shown in F ig . 3 -24 . Dif ference of mater ia ls is 
c leared at resonance point of each mater ia l (natural vibration 
f requency of rubber is Low) but there is little difference 
among mater ia ls at a high f requency. Thus , no specia l effect 
is expected even if mater ia l is se lected . To improve vibration 
absorpt ion at high f requency range, K D - 7 5 0 utilizes a 
Helmholtz ' s resonator for the table sheet . 

Vibration ratio — — 
O>0 

Fig. 3-24 Absorbabi l i ty for v ibrat ion 

3 4 

Fig. 3 -22 

-Mold 

Mold 

Natual rubber 
. E P D M 

S B R -

-Butyl rubber 
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Requ i rements of Vibration Absorpt ion at High Frequency 
Range 

A record is in compl icated motion on a turntable sheet. 
Partial resonance occurs at high f requency range and deflec
tion resonance occurs at low frequency range These 
resonances are very complexed and affected by setting con
dit ions of record. 

W h e n a record is set on a turntable , states shown in Fig. 
3-25 ~ 3-27 may occur . Resonance frequency (deflection 
vibrat ion f requency) of record on each setting condit ion is 
given as fo l lows. 

A : non-dimensional coeff ic ient determined by setting con
dition and vibration mode 

h : th ickness 
a : radiua of record 
E : e last ic coefficient of record (3 x 1 0 1 0 d y n e / c m 2 ) 
S : Po i sson ' s ratio ( 0 . 4 5 ) 
r : we ight of unit volume ( 1 . 3 g/cm 3 ) 

For F ig . 3 -25 , f o = 1 0 Hz. For F ig . 3-26 , /o = 3 0 Hz. 
F rom these , it is known that the lowest resonance f requency 
of record is f rom very low. A n d , resonance character is t ic is 
very broad compared to the meta l . In a condit ion of Fig. 3-
2 7 , little deflection resonance occurs but partial resonance 
due to acoust ic pressure occurs . Th i s resonance can not be 
indicated by a lot of equat ion because there are many un-
speci f ic setting condit ions of table sheet , air layer and 
record. It is cons idered that partial resonance occurs at a 
f requency higher than 3 kHz. A record on a turntable is con
s idered to be on an air layer at high f requency range. Vibra
tion of this air layer caused by partial resonance must be ab
sorbed. T h u s , Helmholtz 's theory is appl ied. 

Turntable sheet 

Fig. 3-26 Label sect ion sett led 

Fig. 3-27 Who le sett led 

HELMHOLTZ'S RESONATOR 
Helmholtz 's resonator is also cal led whisky bottle 

resonator , and angular f requency is represented by eq. (6) 
and eq. (7) 

V: acoust ic velocity 
Vo : vo lume of cavity 
a : area of neck 
t : length of neck 
coo: angular f requency of resonator 

From eq. ( 6 ) . an exper imenta l equat ion is given as 

Fig. 3-28 

Vo 

Resonator 

Disk 

Turntable platter 

Fig. 3-25 Sha f t sect ion sett led 

Frequency vs ampl i tude 

Fig. 3-29 
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(Refer to Fig. 3 -29 , R e s o n a n c e Character is t ic ) 
A condit ion w h e r e a record is on a Hel-sheet (a sheet to 

w h i c h Helmholtz 's theorem is applied) is shown in Fig. 3-30 . 
Vibrat ion of air caused by partial resonance of record is ab
sorbed most effectively wi th a cavity including a big hole and 
a smal l hole w h e n its resonance f requency agrees with the 
vibration f requency. 

Fig. 3 -30 

Resonance f requency of the Hel-sheet w a s determined to 
3 .5 KHz. Actual effective range of partical resonance of 
record is cons idered to be over 1 0 0 0 ~ 10 kHz. Increase of 
number of holes results in w iden ing range of resonance . 
Th i s is because partial resonance character is t ic is broad. 

The reason w h y resonance f requency w a s determined to 
3 .5 kHz is that the most of partial resonances of record w e r e 
observed above 3 kHz by exper iments . 

Distribution of R e s o n a n c e Points by Equat ion 
T h e Hel-sheet cants up by 3 0 ' toward center. Therefore , 

lengths of neck are different according to the distance from 
the center. Let lengths of neck be 8 1 , 5 2 , £ 3 , 84 and £ 5 , 
respect ively . 

ti I S , 

« i = 0 . 2 - 1 . 5 X tan (? t a n 6= 30 ' = 0 . 0 0 8 7 2 6 8 6 

The length is given as 
Then , 

e , = 0 . 2 - 1 . 5 x 0 . 0 0 8 7 3 = 0 . 1 8 6 9 
I . = 0 . 2 - 3 . 2 x 0 . 0 0 8 7 3 = 0 . 1 7 2 1 
I , = 0 . 2 - 4 . 9 x 0 . 0 0 8 7 3 = 0 . 1 5 7 2 
e , = 0 . 2 - 6 . 6 x 0 . 0 0 8 7 3 = 0 . 1 4 2 4 
l ,, = 0 . 2 - 8 . 3 x 0 . 0 0 8 7 3 = 0 . 1 2 6 7 

F rom eq. (7 ) , resonance f requency , / n , is given as 

34000 / a 

where 

a = ' T d = ' T X 0 . 1 5 = 0 . 0 1 7 6 7 c n f 
4 4 

V = = D h = — X 0 . 7 - X 0 . 4 = 0 . 15386cm' 
4 4 

.Va in 
( cm Ì 

ii>+0.8d V(fa+0.8d) 
a 

V « n + 0.8d) 

/ ' \J V(tn + 0.8d) 
In 

® 0.1869 0.3069 0.0472 0.3744 0.6119 3311.25 

® 0.1721 0.2921 0.0449 0.3935 0.6273 3394.59 

0.1572 0.2772 0.0426 0.4148 0.6440 3484.96 

® 0.1424 0.2624 0.0404 0.4374 0.6614 3579.12 

0.1276 0.2476 0.0381 0.4638 0.6816 3685.18 

Ease of resonat ing is indicated by ampl i tude ratio, t. 

r L a ( 9 ) 

- i r • • 

t of No. 1 hole is ca lculated and s h o w n in the fol lowing 
table. 

Fig. 3-31 

36 

• Disk 
Air 

Turntable 
sheet 

D = 7 

Fig. 3 -32 

r j=0 l .5 
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f 
f (--Y 

Un A.) 
T 

a 

a o 
a " f 

fn A U n Un A.) 
T 

a 

a o 
a " 

1 0 0 0 0 3 0 2 0 0 0 0 9 1 2 0 9 9 9 0 9 1 0 0 0 9 1 0 0 1 8 

5 0 0 0 1 5 1 0 0 0 2 2 8 0 0 9 7 7 2 0 1 0 2 3 3 1 0 4 7 1 

1 0 0 0 0 3 0 2 0 0 0 9 1 2 0 4 0 9 0 8 0 0 1 1 0 0 3 6 1 2 1 0 8 

1 5 0 0 0 4 5 3 0 0 2 0 5 2 1 0 7 9 4 7 9 1 2 5 8 2 1 5 8 3 1 

2 0 0 0 0 6 0 4 0 0 3 6 4 8 2 0 6 3 5 1 8 1 5 7 4 4 2 4 7 8 7 

2 2 0 0 0 6 6 4 4 0 4 4 1 4 3 0 5 5 8 5 7 1 7 9 0 3 3 2 0 5 2 

2 4 0 0 0 7 2 4 8 0 5 2 5 3 3 0 4 7 4 6 7 2 1 0 6 7 4 4 3 8 2 

2 6 0 0 0 7 8 5 2 0 6 1 6 5 4 0 3 8 3 4 6 2 6 0 7 8 6 8 0 0 6 

2 8 0 0 0 8 4 5 6 0 7 1 5 0 4 0 2 8 4 9 6 3 4 5 6 9 11 9 5 0 1 

3 0 0 0 0 9 0 6 0 0 8 2 0 8 4 0 1 9 7 1 6 5 0 7 2 0 2 5 7 2 5 2 

3 2 0 0 0 9 6 6 4 0 9 3 3 9 3 0 0 6 6 0 7 1 5 1 3 5 5 229 0 8 3 4 

3 2 5 0 0 9 8 1 5 0 9 6 3 3 5 0 0 3 6 6 5 2 7 2 8 5 1 

3 3 1 1 . 2 5 1 0 0 0 0 1 0 0 0 0 0 0 0 0 C O 

3 3 5 0 1 0 1 7 7 0 1 0 2 3 5 4 0 0 2 3 5 4 4 2 4 8 0 1 

3 4 0 0 1 0 2 6 8 1 0 5 4 3 2 0 0 5 4 3 2 1 8 4 0 9 4 3 3 8 9 0 6 0 

3 6 0 0 1 0 8 7 2 1 1 8 2 0 0 0 1 8 2 0 0 5 4 9 4 5 30 1 8 9 5 

3 8 0 0 1 1 4 7 6 1 3 1 6 9 9 0 3 1 6 9 9 3 1 5 4 6 9 9 5 1 5 

4 0 0 0 1 2 0 8 0 1 4 5 9 2 6 0 4 5 9 2 6 2 1 7 7 4 4 7 4 1 0 

4 2 0 0 1 2 6 8 4 1 6 0 8 8 3 0 . 6 0 8 8 3 1 6 4 2 5 2 6 9 7 8 

4 4 0 0 1 3 2 8 8 1 7 6 5 7 1 0 7 6 5 7 1 1 3 0 5 9 1 7 0 5 3 

4 6 0 0 1 3 8 9 2 1 9 2 9 8 8 0 9 2 9 8 8 1 0 7 5 4 1 1 5 6 5 

4 8 0 0 1 4 4 9 6 2 1 0 1 3 4 1 1 0 1 3 4 0 9 0 7 9 0 8 2 4 3 

5 0 0 0 1 5 1 0 0 2 2 8 0 1 0 1 1 2 8 0 1 0 8 8 6 5 0 7 8 8 5 

5 2 0 0 1 5 7 0 4 2 4 6 6 1 6 1 4 6 6 1 6 0 6 8 2 1 0 4 6 5 3 

5 4 0 0 1 6 3 0 8 2 6 5 9 5 1 1 6 5 9 5 1 0 6 0 2 6 0 3 6 3 1 3 

5 6 0 0 1 6 9 1 2 2 8 6 0 1 6 1 8 6 0 1 6 0 5 3 7 5 0 2 8 9 9 1 

5 8 0 0 1 7 5 1 6 3 0 6 8 1 0 2 0 6 8 1 0 0 4 8 3 5 0 2 3 3 8 

6 0 0 0 1 8 1 2 0 3 2 8 3 3 4 2 2 8 3 3 4 0 4 3 7 9 0 1 9 1 8 

8 0 0 0 2 4 1 6 0 5 8 3 7 1 4 8 3 7 1 0 2 0 6 1 0 0 4 7 7 2 

1 0 0 0 0 3 0 2 0 0 9 1 2 0 4 8 1 2 0 4 0 1 2 3 4 0 0 1 5 1 5 

/ a 2 A W 

1 0 0 1 0 0 1 8 1 0 0 1 8 

5 0 0 1 0 4 7 1 5 2 3 5 5 

1 0 0 0 1 2 1 0 8 1 2 1 0 8 0 

1 5 0 0 1 5 8 3 1 2 3 7 4 6 5 

2 0 0 0 2 4 7 8 7 4 9 5 7 4 0 

2 2 0 0 3 2 0 5 2 7 0 5 1 4 4 

2 4 0 0 4 4 3 8 2 1 0 6 5 1 6 8 

2 6 0 0 6 8 0 0 6 1 7 6 8 1 5 6 

2 8 0 0 1 1 9 5 0 1 3 3 4 6 0 2 8 

3 0 0 0 2 5 7 2 5 2 7 7 1 7 5 6 0 

3 2 0 0 2 2 9 0 8 3 4 7 3 3 0 6 6 8 0 

3 2 5 0 7 4 4 4 7 7 0 2 . 4 1 9 5 5 0 2 5 

3 3 0 0 2 1 7 5 3 . 8 9 

3 3 1 1 . 2 5 

3 3 5 0 1 8 0 4 . 5 5 9 

3 4 0 0 3 3 8 9 0 6 0 1 . 1 5 2 2 8 0 4 0 

3 6 0 0 3 0 1 8 9 5 1 0 8 6 6 2 2 0 

3 8 0 0 9 9 5 1 5 3 7 8 1 5 7 0 

4 0 0 0 4 7 4 1 0 1 8 9 6 4 0 0 

4 2 0 0 2 6 9 7 8 1 1 3 3 0 7 6 

4 4 0 0 1 7 0 5 3 7 5 0 3 3 2 

4 6 0 0 1 1 5 6 5 5 3 1 9 9 0 

4 8 0 0 0 8 2 4 3 3 9 5 6 6 4 

5 0 0 0 0 7 8 8 5 3 9 4 2 5 0 

5 2 0 0 0 4 6 5 3 2 4 1 9 5 6 

5 4 0 0 0 3 6 3 1 1 9 6 0 7 4 

5 6 0 0 0 2 8 8 9 1 6 1 7 8 4 

5 8 0 0 0 2 3 3 8 1 3 5 6 0 4 

6 0 0 0 0 1 9 1 8 1 1 5 0 8 0 

8 0 0 0 0 0 4 2 7 3 4 1 6 0 

1 0 . 0 0 0 0 . 0 1 5 1 5 1 5 1 5 0 

A s s h o w n in the above table, resonance f requency dis
tr ibutes over 3 3 0 0 ~ 3 7 0 0 Hz, but it is cons idered that 
resonance f requency wil l distr ibute over 1 0 0 0 ~ 1 0 0 0 Hz if 
a little effect around r = 1 is obta ined. 

a0 is the ampl i tude at resonance . If it is " 1 " , the energy 
convers ion ratio for 1 cyc le at a = i x 1 is in proportion to a 2 . 

AW=7TcKa-f 

= Q a 7 •• 

w h e r e 
£ : loss coeff ic ient 
K : spring constant 

Where Q=TTEK Let Q = 1 , then the fol lowing table is 
obtained 

Effective U s e of Helmholtz 's Theory 
Figure 3-29 s h o w s resonance character is t ic for one hole. 

By changing d imens ions of cabity, an ideal character ist ic is 
obta ined. 

The resonance f requency of n-1 curve is as fo l lows . 

for V1 Vn 

/n of 5 0 0 Hz ~ 1 5 0 0 0 Hz is des i rable in this case . 
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KD-750 
SPEOBFBCATBOWS 

M O T O R & T U R N T A B L E 
Drive System Q u a r t z P L L d i rec t dr ive s y s t e m 
Motor 2 0 po le , 3 0 s lot brush less D . C . 

servo m o t o r ( S t a r t i n g torque 1.5 
kg .cm) 

Turntable Platter 3 3 c m ( 1 3 inch) d i amete r , a l um i 
n u m a l loy die-cast 
We igh t : 2 .6 kg ( 5 . 7 lbs.) 
M o m e n t of i ne r t i a : 5 5 0 k g . c m 2 

Speeds 2 speeds , 3 3 - 1 / 3 and 4 5 r p m . 
Wow & Flutter Less than 0 . 0 2 2 % ( W R M S ) 
Rumble D I N we ighted bet ter than - 7 4 d B 

D I N u n w e i g h t e d bet te r t h a n — 5 5 d B 
Load F luctuat ion 0 % ( w i t h i n 1 2 0 g of t r a c k i n g fo rce ) 
Transient Load F luctuat ion . . . Less than 0 . 0 0 0 3 % (at 3 3 - 1 / 3 r p m . , 

4 0 0 H z , 2 0 g .cm load ) 
Less than 0 . 0 0 0 1 5 % (at 3 3 - 1 / 3 r p m . , 
1 ,000 k H z , 2 0 g .cm load) 

Starting T i m e W i t h i n 1.8 sec . 
Platter Speed Deviation Less than 0 . 0 0 2 % 
T i m e Drift .' Less than 0 . 0 0 0 2 % / h 
Temperature Drift Less than 0 . 0 0 0 0 2 % / C ° 

T O N E A R M 
T y p e S ta t i c -ba lanced t y p e , S-shaped pipe 

a r m , E I A plug-in c o n n e c t o r 
Effective Tonearm Length . . . 2 4 5 m m (9-5/8 i n c h ) 
Overhang 15 m m ( 9 / 1 6 inch ) 
Track ing Error + 1 . 5 t o - 1 . 0 degree 
Tracking Force Var iable Range .. 0 to 3 grams (0 .1 g step) 
Usable Cartridge Weight 4 to 14 grams 
Adjustable Height Range . . . . W i t h i n 6 m m (1/4 i n c h ) 
A r m Base Co l l e t c h u c k t y p e 
Headshell Magnes ium a l loy die-cast t y p e 

We igh t : 11 g 

M I S C E L L A N E O U S 
Power Requirement A C 1 2 0 V , 6 0 H z : 

U . S . A . , C a n a d a model 
A C 2 4 0 V , 5 0 H z : 
U . K . A u s t r a l i a mode l 
A C 1 2 0 V / 2 2 0 V ( s w i t c h a b l e ) 
5 0 / 6 0 H z : O the r s 

Power Consumpt ion 3 5 . 0 wa t t s 
Dimensions W 4 9 0 m m ( 1 9 - 5 / 1 6 " ) 

H 165 m m ( 6 - 1 / 2 " ) 
D 4 2 3 m m ( 1 6 - 5 / 8 " ) 

Weight 1 7 . 5 kg ( 3 8 . 6 lbs . ) 

S U P P L I E D A C C E S S O R I E S : L o w capac i t ance p h o n o cables 
w i t h gold p la ted t e r m i n a l , E P adap
tor w i t h overhang gauge, s c rew 
dr iver , s i l i con c l o t h , g round w i re 

C A B I N E T 
Material Pa r t i c l e boa rd l am ina ted w i t h piano-

f in i shed k ingrose veneer a n d a ant i-
resonance compres s ion base ( A R C B ) 
are c o m b i n e d in the c o n s t r u c t i o n 
of cab ine t . 

Cabinet Ass'y Weight 7 .5 kg ( 1 6 . 5 lbs . ) 
A R C B Weight 3 . 5 kg ( 7 . 7 lbs.) 

C A R T R I D G E A D D I T I O N A L F E A T U R E S : I l l u m i n a t e d quar t z lock a n d power 
( U . S . A . , C a n a d a , E u r o p e and U . K . mode l are not e q u i p p e d w i t h ind i ca to r 
the DM-11 car t r idge) E l e c t r i c - c o n t r o l l e d brake 
Furnished Cartridge DM-11 A r m - h e i g h t ad jus te r 
Stylus N-11 Co l l e t c h u c k a r m base 
Frequency Response 20 Hz to 2 0 , 0 0 0 Hz An t i - s ka t i ng dev ice 
Output Voltage 3 .5 m V ( 1 , 0 0 0 H z , 5 cm/sec . ) V i s c o u s - d a m p e d cue ing device 
O p t i m u m Track ing Force . . . . 2 .0 ± 0 . 3 grams |_f£D speed ind i ca to r 
Load Impedance 50 k o h m s Dua l suspens ion a n d ad justab le 
Channel Separation Be t te r than 2 7 d B ( 1 , 0 0 0 H z ) insu la tor 
Replacement Sty lus N-11 Free-stop ac t ion a c r y l i c dust cover 

(Weight 1.2 kg) 
T r a c k i n g fo rce d i rec t readout count
er 
Headshel l s tand 

N o t e : ^ K e n w o o d f o l l o w s a p o l i c y of c o n t i n u o u s a d v a n c e m e n t s in d e v e l o p m e n t . F o r this reason spec i f i ca t ions m a y be changed w i t h o u t n o t i c e . 
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