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1. AUTO RETURN operation (1)

MECHANISM OPERATION

Turntable shaft

Clutch plate

(M~ @ : The trip lever assembly moves in the direction in-

dicated by arrow @) as the tonearm ftraces the
groove on the disk.

When the tonearm reaches the end groove, the trip
lever assembly pushes the lower projection of the
clutch plate.

: The upper projection of the clutch plate is pushed by

the projection on the turntable shaft gear. The gear
mechanism assembly is turned in the direction of ar-

row @

Gear mechanism ass’y

Trip lever ass'y

Stopper

< AUTO RETURN operation {1)>

2. AUTO RETURN operation (2)

0~®:

@®~®:

As the gear mechanism assembly turns, the projec-
tion on the slide arm moves along the heart shaped
groove.

The slide arm moves in the direction of arrow (§) to
push the arm elevator up and push the projection of
the restore lever forward.

The tonearm assembly moves in the direction of ar-
row@ as the restore lever moves.
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]
/ \ \_L—Aﬁ
Restore lever

< AUTO RETURN operation (2)>

2 MECHANISM OPERATION



MECHANISM OPERATION/CIRCUIT DESCRIPTION

3. AUTO RETURN operation (3)

D~ ® : When the projection on the slide arm reaches the
position shown below, the tonearm assembly is
returned to the arm rest and the sensitive switch is
pressed to turn the power OFF. When the gear
mechanism assembly returns to the original posi-
tion, it is disengaged from the turntable shaft gear
and stops.

Gear mechanism ass'y

Sensitive switch

< AUTO RETURN operation (3)>

CIRCUIT DESCRIPTION
DD (Direct Drive) Motor Driving Circuit
A brushless DC motor is used for the DD motor. Counter elec-
tromotive force generated across each stator coil is used to
control motor speed.
1. Transistor operation
Q01 ~ QO3 : Forms the three-phase switching circuit
which supplies power to stator coils S1~83.
Q04 ~ Q06 : Forms the rotor position detection circuit. The
bases of Q04 ~Q06 are connected to posi-
tion detecting coils L1~ L3, respectively. The
inductance of each coil is maximized when
the S-pole of the rotor passes by the coil. The
oscillator output signal (about 50 kHz) from
Q07 is applied to the base of each transistor
and the coil impedance is maximized when
the coil inductance is greatest. Coil im-
pedance is given by
Z = 2=fL
Z . impedance
f : oscillator frequency
L : inductance
Therefore, the base voltage is maximized
when the S-pole of the rotor passes by the
coil. When the base voltage is more than the
threshold, the transistor is ON. Although
50 kHz is applied to the base of each tran-
sistor, the collector level does not alternate at
50 kHz because of a capacitor connected to
the collector. Thus, the collector level alter-
nates according to the rotor movement. This
collector level is applied to the base of switch-

ing transistors Q01 ~Q03.
Q07 : 50 kHz colpitts oscillator

4. CUT operation
The cut bar pushes the clutch plate so that the same opera-
tion as in AUTO RETURN is carried out.

Slide arm

Qo8 : Controls voltage applied to the bases of
Q04 ~Q06

Q09 : Error amplifier which detects the speed signal
and controls the collector-emitter impedance
of Q08

2. Speed control chart

¥

Collector-emitter impedance of
Q08 decreases.

[ Motor speed increases. I

Counter electromotive force at
stator coils S1~83 increases.

Since the base voltages of
Q04~Q06 drop, the peak
value of each collector level
decreases.

Voltage (negative) rectified by
D01~ DO3 increases.

Collector currents {stator coil
currents) of QO1~QO03 de-
crease.

Voltage at the left base of Q09
drops.

Counter electromotive force at
Collector current of Q09 in- stator coils S1~S$3 decreases.
creases.

Motor loses speed.

Base current of Q08 increases.

I
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CIRCUIT DESCRIPTION/ADJUSTMENT

3. Other

The reference voltage for detecting the motor speed is
generated by zener diode ZDO1.C12 and R26, and C13 and
R16, form low pass filters, respectively, to smooth counter
electromotive force. Q09 is a pair-transistor which has stable
temperature characteristics. C15 and R1 5 form a feedback
loop in the error amplifier circuit.

LED driving circuit {(X25-1610-10)

(1) 1C1

IC1 (RC-4558) is a window comparator. Relationship bet-
ween the input and output levels is shown in Fig. 1.

Vi
Vo
Vref

T

7 Vref Vi

Vo‘

Fig. 1 Relationship between input and output levels

This operational amplifier has a very high amplification
aspect. Therefore, the input-output characteristic curve
shows a very sharp rise, as shownin Fig. 1. This means that a
constant level appears at the output when the input level
exceeds the reference voltage Vref and no voltage appears
when the input level is less than Vref. Thus, this operational
amplifier can be used to determine whether the input level is
larger or smaller than Vref.

In the KD-40R, two operational amplmers with different
reference voltages are used.

(2) Q2~05

Q2 through Q5 form a logic circuit. Two window comparator
output signals are applied to it and its output drives the speed
indicator LEDs.

The voltage from the power supply (Vref) is applied to the
inverting input terminal of one operational amplifier directly
and to that of the other operational amplifier via R7.
Therefore, the reference voltages are different. The voltage
applied to the non-inverting terminals of both operatiohal
amplifier from the motor varies according to the motor speed.
This voltage is compared with each reference voltage to
determine the output level of each operational amplifier. See
Table 1.

4  CIRCUIT DESCRIPTION/ADJUSTMENT

Motor| Motor | Pin1 | Pin7 | Q2|1 Q3| Q4 |Q5| D6 | D7 | D8
speed | voltage | of IC1 | of IC1 (RED)|(GRN)|(RED)
Fast High H H ON | ON | OFF | OFF| ON | OFF | OFF
Correct| Medium L H OFF | ON | ON | OFF| OFF | ON | OFF
Slow Low L L OFF | OFF | OFF | ON | OFF | OFF | ON

Table 1 Logic state according to motor speed

Conditions when each LED lights are as follows.

(a) D6 : When Pin 1 of IC1 is "'H’’, Q2 is ON and D6 lights.

(b) D7 : When the motor speed is correct, Q2 and Qb are
OFF and D4 and D5 are reverse biased. At this time,
Q4 is ON and D7 lights.

(c) D8 : When Pin 7 of IC1 is "'L"", Q3 is OFF, Q5 is ON and
D8 lights.

ADJUSTMENT
1. DD Motor Speed Adjustment
1. Center the SPEED ADJUST potentiometer.
2. Place the stroboscope on the turntable platter.
3. Press the "33’ SPEED button and adjust VR33 so that
the corresponding stroboscope pattern is stopped.
4. Pressthe ''45" SPEED button and adjust VR45 so that
the corresponding stroboscope pattern is stopped.

2. SPEED INDICATOR LED Adjustment
1. Press the "33’ SPEED button and adjust VR1 so that
the green LED lights.
2. Press the '"45'" SPEED button and adjust VR2 so that
the green LED lights.

VR45 VR33

VR1 VR2



EXPLODED VIEW

_

Adjust the screw
so that the auto-

starts at 11~18
count of the test

return action

EXPLODED VIEW B



PC BOARD

POWER SUPPLY (X25-1610— 10) Foil side view

Q1
Q2~5:
D1
D2
D3
D4,5
D6,8
D7
IC1

6 PC BOARD

: 25D468

25C945

: W02

: WZ-182

: WZ-050

: 1515565

: SR-603D
: SG203DA
: RC-4558
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DIRECT DRIVE AUTOMATIC RETURN TURNTABLE
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= © =D
5 J2 | Loz Ofg _Lx NT ©n~ Jew Q st o sz o ils3 & b
x o = = =~ < o MOTOR AND TURNTABLE
P U ~ <Z~A =0 I Y o Drive System....... . Direct-drive system
R o2 — N Moto: T 20 pole, 30 slot brushiess DC servo motor
< ; X Tumtable Piatter. ... 5 em (1231167 dlamerer
S = u>o 5 Aluminum alloy, die-cast
> 3 = Speeds....... oo 2 SpeEdS, 33-1/3 and 45 rpm
s 2 N=ZZ A Speed Control Range................. Within % 3%
el o Qo Wow & Flutter T Less than 0.03% (WRMS)
E© E ~ ot = M RUMbIe ..o DIN weighted better than — 73 dB
- Yyy
4+ Ci 45 >_(133 — Ri6 2.4K R26 1.2K I~ IvOpNEARM Static-balance type, straight tubuiar arm
- .__I 225 mm (8-7/8")
L_()_ _<>__<>. )_O_ Effective Arm Lengm ] '
— ] —]——— OVerhang. ................ccc.o.oc..... 15 mm (8/167)
o e e S S 5 Tracking Error.......... L 4324710 —1°
Tracking Force Variable Range.... 0 to 3 grams
Usabie Cartridge Weight ..... 410 10 grams (with supplied head-shell)
SRR SRR - - CARTRIDGE (U.S.A. and U.K. models are not equipped with the V-50)
T M U X TC) TYPE I l ( X 2 5 |6 |O IO) Furnished Cartridge..... V-50 (Moving Magnet type)
11V~ 1e SPEED ADJ Frequency Respons 20~20,000 Hz
I Output Voltage... 2.5 mV (1,000 Hz, 5 cm/sec.)
Load Impedance 47 k ohms
VR3 2K < Stylus.......... <-v.. 0.7 mil diamond
| L ~< 5V Optimum Trackmg Force v 1.5 #0.3, —0 grams
< = Replacement Stylus.................. N-50
3 b=
I b | N4 RS 12K MISCELLANEOUS
< AAA Power Requirements................. AC 120 V, 80 Hz: U.S.A. and Canada Models
2 < o Wy AC 120 V/220-240V (Switchable), 50/60 Fz: Other countries
DI € | - Power Consumption................. 8 watts
°Tr ¢+ + + v v Fee———— J2 Dimensions -~ . W 440 mm (17-5/16")
__D!_ v 1 tftr + v 4Y4m———- & X H 130 mm (5-1/87)
r~ D 373 mm (14-11/16")
3 I o B 4.6 kg (10.1 tbs.)
O e« X Built-in Features....................... Auto-return/cut tonearm system
i :: Anti-skating device
T © Qil-damped cueing device
4 400mA 1 T - @ Speed adjustment control
I gco T 45 rpm adaptor stand
‘ M Tracking force direct readout counter
+~
i | 6V = Built-in insulators
Suppiied Accessory <..... 45 rpm adaptor
N 145 v)
Imm® O RIIK Note: KENWOOD foliows 3 policy of continuous in For this reason
; 33 Wy —\Wr ay bs changed without notice.
>
o| O ‘ + 3 R2 | _
| : Si-| zZzmn~ K =0
P . -
t\ o m 17.5V E Kenwood follows a policy of continuous advancements in develop-
5 O L_' — ment. For this reason specifications may be changed without notice.
VOLTAGE R3 Kenwood poursuit une politique de progrés constants en ce qui con-
1K cerne le développement. Pour cette raison, les spécifications sont su-
A 5 REGULATOR K 5 b
(K,P)YTYPE Aeiay

22.5v QI
N

R22

n
o

ACIOV
Ac12ovjj_—_—-_ lé N it u:g H i D2 "WZ-182
60 H: 3] ko °Te T _x 2 X+ D3 :WZ-050
< 2= = .
: 4 Tg- i D4,5 1151555
- i\ —in - D6,8 ‘' SR-603D
— D7 .SG203DA
POWER 33 SPEED 45 SPEED INDICATOR SPEED ADJUST |
L IGH IRC 508
s2 St D6 D7 D8 VR 3 l— -J KD-40R (K)
8 (B,C) 2SC945 2SA798 RC4558P DC voltages except in parentheses: at 33 rpm and when D7 is ON.
40 gSA733 DC voltages in parentheses: at 45 rpm and when D7 is ON.
20 SA952 It d by VOM of 25 kQ/V input i :
34 (ST) 258561 ; DC voltages are measured by VOM o /V input impedance SCHEMATIC DIAGRAM 7

8 2SA999 EC




KD-40R

PARTS LIST

Ref. No. Parts No. Description Re'. Ref. No. Parts No. Description Re'l
Marks marxs,
$RES 2 & ¥ 5 B8 /08 [ £ PREE B & % % B R B/ AR L E 4
KD-40R (UNIT) 27 38 J02=0342-04 | FoOT
28 18 4502032105 ] HINGE
1 2A - CuUT BAR 29 28 J91-0157=-05 [ TONE ARM ASSY *
2 2A - COVER 30A 28 J92-0066~05 | HEAD SHELL KP
3 28 - RESTORE LEVER ASSY 308 28 J92-0067«15 | HEAD SHELL
L 24 - GEAR MECHANISM ASSY
5 2A - REJECT ARM 31 2A K21-0615=14 | KNOB *
32 2A K29«0909-14 | KNOB
11 1A 402-0345=01| PLASTIC CABINET *K 33 1A K29=-0910+14 | KNOB
11 1A A02~0345=-01 ) PLASTIC CABINET PU
11 1A AD2-0345-01 | PLASTIC CABINET MX 34 28 L01-6391-05| POWER TRANSFORMER «K
11 1A A02-0345-01 | PLASTIC CABINET £ 34 28 L01«6391-05| POWER TRANSFORMER P
11 1A A02~0348-01 | PLASTIC CABINET 7 34 28 L01+6394~05 | POWER TRANSFORMER *y
34 28 L01-6394=05| POWER TRANSFORMER MX
12 38 A40=0553=-01 | BOTTOM PLATE 34 28 L01=6394~05 | POWER TRANSFORMER ET
13 1B A53-0233~12 | DUST COVER ASSY
35 28 N09«0523~08 | SCREW M2,6x12
- B46«0055-30 | WARRANTY CARD P 36 2B NO9-0850~04 | SCREW M2,6X10
- 866~-0060~00 | WARRANTY CARD T 37 28 NO9~0851-04 | SCREW M2,6X15
- B46=-0061-30 | WARRANTY CARD K 38 2A N09-0953«05 [ SCREW *
- B46-0062-30 | WARRANTY CARD v 39 2B N14=0070-09 | NUT M2,6
- B46-0063-13 | WARRANTY CARD U
40 2B N164=-0412~04 | NyT M2,6
- B46-0064=-20 | WARRANTY CARD X 41 28 N19«0267=-05 | WASHER M2,6
- B50-2452-00 | IKSTRUCTION MANUAL *K 42  2A N90~3006~46 | TP HEAD SCREW M3IX6
- B50-2452-00 | INSTRUCTION MANUAL u 43 3A N90<~4008-46 | TP HEAD SCREW MéLX8
- B50~2453~00 | INSTRUCTION MANUAL *P 44 38 N91«3012«46 | Tp HEAD SCREW M3x12
- B50~-2453-00 | INSTRUCTION MANUAL MX
45 1A §49+2003~05 | SWITCH
- B50-2454-00 | INSTRUCTION MANUAL *E
- B50~2455=-00 | INSTRUCTION MANUAL 7 46 2B T21=-0071-05 | MAGNETIC CARTRIDGE V=50
: - B50~2456=00 | INSTRUCTION MANUAL wM 47 3A T43~-0025~05 | DIRECT DRIVE MOTOR *
- B59=-0018~00 | INSTRUCTION PRINT ]
14 1A B08-9218-04 | INDICATOR * 48 1A W01-0329-04 | Ep ADAPTOR *
15 18 D02~0038=-05 | TURNTABLE PLATTER 49 2A,2B | X25~1610-10! POWER SUPPLY PCB ASSY wK
16 2A D40-0510-05 | RETURN MECHANISM ASSY * 49 2A,2B | X25-1610-10 [ POWER SUPPLY PCB ASSY P
17 2A D40-0516=04 | CUT MECHANISM ASSY * 49 2A,2B | X25-1610-81! POWER SUPPLY PCB ASSY uM
49 2A,2B | X25~1610-81 | POWER SUPPLY PCB ASSY XE
18 1A E03-0102~05 | 3p INLET UM 49 2A,28 | X25=1610~81 | POWER SUPPLY PCB ASSY T
18 1A E03-0102=05 | 3p INLET XE
18 1A E03=-0102~05 | 3P INLET A1 POWER SUPPLY (X25-161)
19 1A E22-0416-05 | TERMINAL BOARD c1 €C24-6547=71 1 ELECTRO &7QUF 35wV
20 18 E30-0181=05 | POWER CORD KP c2 C24=6547-61 | ELECTRO 4T7UF 35wV
c3 €24=1747=61 | ELECTRO &47UF SOWv
20 18 E30-1305-15 | POWER CORD UM [ C46-2333=37 | MYLAR 0,033UF M v
20 18 E30-1328~05 | POWER CCRD T
20 18 £30-1329=05 | POWER CORD E - FO5~4016-05 | FyUSE 0,44 U
20 18 E30-1342«05 | POWER CORD X
21 18 E30~1351-05 | AUDIO CORD UM - J13-0050-05 | FUSE HOLDER u
21 18 E30-1351-05 | AUDIO CORD XE vP1 ,2 R12-1303-05 | TRIMMING POT, 2K
21 18 E30~1351~05 | AUDIO CORD T VR3 R01=-1305-05 | POTENTIOMETER *
22 2B F19«0504~04 | HOLE CAP * 51 §42=-2303-05 | PUSH SWITCH
23 3aA G01«1101~08 | SPRING * D1 v11-2400-20 | wo2
24 3aA G01-1102-08 | SPRING * 02 V11-6100~10 | Wz=182
25 28 G13«0414=064 | CUSHION D3 V11-4102~10 | wZ2=050
26 18 616~0343-02 | TURNTABLE SHEET 04,5 v11-0076-051| 151555
D4 ,5S v11-0271-05 | 152076
- H01=2451=14 | CARTON BOX *
- H10~2290-02 | POLYSTYRENE FIXTURE [ V11=7700=-30 | 152473 «
- H10-2291=03 | POLYSTYRENE FIXTURE pé V11-1202-41 | LED SR&03D
- H10=2292=03 | POLYSTYRENE FIXTURE 07 V11-1202-70 | LED SG203DA *
- H12-0384~02 | PACKING FIXTURE 08 v11-1202=~41 | LED SR603D
1C1 v30-06426«10 | RC4SS8P
- H21=0609=04 | PROTECTION SHEET KP
- H21=~0609«04 | PROTECTION SHEET ux Q1 V04~-0468-10 | 250468(B,C)
- H21=0609-04 | PROTECTION SHEET ET Q2 -5 V03-0297=05| 25€945
- H25-0029=04 | BAG Q2 =5 V03-1740-00 | 25C1740
- H25=0078-04 | BAG @2 =S v03-2320-00 | 25¢2320
@d =5 v03-2634~10 | 25€2634(S,T)
- J61=0019=05 | WIRE BAND M
8 PARTS LIST/PACKING




KD-40R &

; Ref. No. Parts No. Description Re:
N markKs
$RES 8 & & % ® aa/88 s
@2 <«5 v03«9991-05 | 25¢828
TH1 v11-6100-10| spT=100
TONE ARM ASS’Y (J91-0157-05)
101 28 0D91=0134<«08 | WEIGHT -
102 28 p39«0159=08 | ARM REST
; 103 28 N73-2604=46 | SCREW
; 104 28 N19+2007-08 LIFTER PLATE *
; 105 28 NOB=-0416~08 | DRESS SCREW
PACKING

Polystyrene fixture
(H10-2290-02)

Carton box
(HO1-2451-14}

Polystyrene fixture

Polystyrene fixture
(H01-2292-03)

(H10-2291-03)

Protection sheet Wire band
{(H21-0609-04} {J61-0019-05)

Packing fixture
{H12-0384-02)

|
[
i
|

PARTS LIST/PACKING

Note:

Component and circuitry are subject to modification to insure best
operation under differing local conditions. This manual is based on,
the U.S. (K) standard, and provides information on regional circuit
modification through use of alternate schematic diagrams, and infor-
mation on regional component variations through use of parts list.

Region Code
U S A K

CaNAAE ...t P
PX AFAr EAst) ...voveeiiiii i U
AUSITEHE. . X
SOUth AfFiCa . ..o S
England ... T
Europe and Scandinavia.........ccooeviiii i, E
OtREr ATBES. ...ttt M
Audio Club ... H

There is no plan for producing units of S, U and UE types.




