TURNTABLE SYSTEM

Specifications

Speeds:

Speed control range:
Start-up time:

Wow and flutter:
Signal-to-noise ratio:

Turntable vertical motion:
Power requirements:

Power consumption:
Turntable:

Weight:
Dimensions:

33% rpm and 45 rpm
=5%

within one second

Less than 0.05% rms
greater than 60 db

(NAB standard)

within =0.05 mm

100, 117, 220 or 240V
50/60 Hz

4 VA
127, 3-1b 5-0z diecast
aluminum

approx 121b 120z
14%e" Wx 5% Hx 15" D

SONY.

SERVICE MANUAL
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CAUTION
The carly model, which is not described in this mamal, is some different in clectrical eircvit. The difference
is not 5o great as yow might think of, because the principle of this servo.control system is mot different.” If a

circumsiance makes you to replace some wnidentfied components in that model, ask SONY European Service Con.

ter in Belgium, or directly to SONY Tekyo Office in Japan,
Please read the "CIRCUIT DESCRIPTION™ carefully for your servicing reference. It will provide the basic
knowledge to youw of how a servo-controlled turatable work and principles behind the major adjustment,



GENERAL INFORMATION

The TTS-3000 employs 8 slow-speed servo-controlied
motor 10 drive the Lurntable. The use of a slow speed (300
rpm ) motor eliminates much of the noise and rumble that
anginates in mechanical speed-reducing systems. This
unique servo system effectively compares motor speed
with a very stable [requency reference. Any error in motor
speed resulls in a correction in the current supplied 1o the
motor. The speed reference is entirely independent of out-
side influence. Line frequency is used only 10 power the
strobe hight.

SPECIFICATIONS

Speeds: 33' rpm and 45 rpm

Speed control range: *5%

Start-up time: within one second

Wow and flutier: Less than 0.05% rms

Signal-to-noise ratio: preater than 60 db
(NAB standard)

Turnlable vertical motion:

within =0.05 mm

Power requirements: 100, 117, 220 or 240V
30/60 Hz

Power consumption: 4 VA

Tumtable: 127, 3-1b S0z diecast
aluminum

Weight: approx 1216 1202

Dimensions: 14" WxS§% HxI5D

CIRCUIT DESCRIPTION

Basic Principle. Basic servo action is illusirated in the
block diagram of Fig. 1. Tn this system the rotational speed
of the wurntable Is measured by a tone generator, a high-
frequency A-C generalor thal is coupled 10 the shaft of
the drive motor. This A.C signal, whose freguency is pro-
poctional to speed, is amplified and limited to remove all
amplitude variations. The signal s then passed through
an RC filter which serves as the speed reference for the
sysiem. The output of this Alter rises when speed ¢xceeds
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limiter

Fig. 1

the design figure and lalls if speed lalls below the design
poInt.

Following the filier is a detector, which is simply a full-
wave rectifier and ripple filcer. The output of the detector
is & d-¢ voltage that controk the conduction of a two-stage

d-¢ amplifier which, in turn, controls the current supplied
to the mator.

Operating characteristics of the serva system are shown
on the graph of Fig. 2. The dashed line shows frequency-
versus-speed relationship for the tone genceator. The solid
graph is the response of the filter. A stable operaung point
for the system occurs where the iwa graphs cross, and the
system acts to maintain this operating paint. For example.
if the motor shoukd turn faster { perhaps due to a decrease
in mechanical load ) the output frequency of the tone gen-
erator would rise. This would cause & deop in the ouviput
ol the fiiter and a subsequent drop in MOLOr CUTrEnt and
speed. Thus the system automatically corrects Changes in
rofational speed regoardiess of the cause. A very light con-
trol of speed is maintainad bacause the slope of the fiter
response 5 very steep 8t the operating point (70 db per
octave). Thus a shight change in speed results in & large
carrection current.

Starting Circuir. When the motor is not turning the
output of the tone generator i 2era and serva aclion cane
not be effeceed. Thus. an auxilwary system 1s needed 1o
start the motor and brang i1 up 10 speed. This auxiliary
system is a Lransislor switch thal senses the output of the
limiter. When limiter oulpul is zero, the transstor swatch
i open and a heavy forward bias is placed on the d-¢
amplifier that controls mator current. As soon as the motor
comes up 10 speed, the 1tansistor switch is saturated and
the fixed-bias circuit is effectively removed.

Circuit Analysis. Refer 1o the schematic diagram on
page 8. Tone generator output appears s<ross
C25 on the printed board. The signal ix amplified by X1,
a conventional common<mitier amplifier. The double-
diode limiter conducts whenever signal amplitude exceeds
the barrier potential (0.7 volts) for the diode. Thus. the
output signal is limited to abaut |.4 volts {peak-lo-peak ).
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filter response operaling
speed point
— tone generator
DU!put ﬂutpuj
frequency

500 Hz ot 33 1/3 rpm
675 Hz at 45 rpm

Fig. 2

Following the limiter are two separate RC filters; either
filter is sclected to suit the selected operating speed by the
ganged switches S1 and S2. These filters are of the
twin— T type and make use of phase-shift cancellation
to achieve very sharp cutoff at the desired frequencies.
R10 and R16 are used to “tune” the filters to the correct
cutoff frequencies.

Transistor X2, an emitter follower, combines the out-
puts of both legs of the selected filter and provides a high
input impedance to prevent loading of the filter circuits.
The coupling circuit between X2 and X3 contains a volt-
age divider to give some control over operating speed.
Control R20 is the fine speed control and is an operating
control,

The output of X3 is transformer coupled to a full-wave
rectifier consisting of D1 and D2 and the ripple filter C18.
An cmitter follower, X5, supplies the detector output to
the output d-c amplifier X7. Collector current of X7 flows
in the motor. The diode D6 protects the output transis-
tor from voltage surges that are induced in the motor
windings when the equipment is turned off.

Starting Circuit. Transistor X4 is cut off when there is
no output from the limiter. In that casc a forward bias is
placed on the d-c amplifier X5 by R30, R29, D3 and R28.
As a result a heavy current is supplied to the motor to
start it.

As the motor/tone gencrator come up to speed an a<c
output appears at the limiter. This signal is coupled
through R27 and C17 to D5 and X4. D5 shorts out nega-
tive signal peaks and so develops a positive voltage at the
base of X4. X4 saturates, cffectively putting the junction
of R30 and R29 at ground potential. At this time there
is also a positive output from the detector. Thus, D3 is
reverse biased and the starting circuit is cffectively dis-
connected from the base of X5.

Power Supply. A positive +12.3 volts for the system
is provided by the bridge rectifier consisting of D8-D10.
The full output of the supply feeds the motor circuit and
X7 in series. Power for all other circuits is supplied by
the sertes regulator X6 whose base is returned to a ref-
erence 6.7 volts by the Zener diode D4.

Strobe. The strobe unit, located at the front-center of
the turntable well, provides a means of checking turntable
speed against the local power-line frequency. Flashes from
the neon lamp (100 or 120 flashes per second) are viewed
through the plastic skirt attached to the turntable. Speed

is adjusted to make the “bars™ of the display appear to
stand still.

Since the turntable operates from a d-¢c source, opera-
tion is entirely independent of the power frequency. The
power frequency is used only as a check of turntable speed.
However the portion of the turntable skirt used with the
strobe unit must correspond with the power-line fre-

quency. A mask, located beneath the turntable skirt,

selects the band on the turntable skirt to suit 50- or 60-Hz
operation. Figure 3a shows the mask positioned properly
for 60-Hz operation. To set up the strobe for 50-Hz oper-

ation, remove the two screws that secure the strobe mask,

turn it over and reinstall the screws. See Fig. 3b. Make

sure that the mask is pushed down flush against the inner
surface of the turntable well before tightening the mount-

ing screws,
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Fig. 3

Voliage Selector. The voltage sclector sets up the
proper power transformer connections to suit local line-
voltage conditions.



Remove the two screws that secure the cover for the
voltage selector, and lift off the cover. See Fig. 4. Pull out
the plug and reinsert it into the voltage-selector receptacle
so that the white arrow points to the proper line voltage.
Replace the cover and its mounting screws.
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DISASSEMBLY

The turntable base is secured to the motor board in one
of two ways—by 4 wood screws inserted from the top of

the cast turntable base or by 4 machine screws threaded
into the base from the bottom of the motor board as

shown in Fig.5a and 5b. To remove the unit for
service, pull off the turntable and remove the four
mounting screws.

To service the servo section, turn the turntable base
over and rest it on a padded work surface. The entire
servo unit can be removed for service by removing the
four mounting screws and flat washers.

The printed-circuit board is cxpusadr for service and
tests by removing the side panel that faces toward the
strobe unit.

( ? ) wood screws

Fig. 5

MAINTENANCE

Removal of turntable

(1) Remove the rubber mat from the turn table.

(2) Insert both your thumbs into two holes of the
turntable with one of the thumbs thrusting inside
of the rubber belt to hook it off, as shown in in

Fig-6

(3) Lift up the turntable carefully.

Caution : Handle the outer strobo disc of th the
turntable with care. '

b (B) machine screws with
washers



Lubrication. Every three months, remove the turn-
table base and apply 2 or 3 drops of SONY Oil OL-2K
to the shaft of the turntable. Reinstall the turntable. Note,
motor bearings are completely sealed and never need

lubrication.

When lubricating the turntable shaft, inspect the drive

belt and the surface of the motor pulley and turntable
drive surface. Wipe dust from the belt with a dry cloth.

Clean pulley and drive surfaces carefully with a soft cloth

moistened with denatured alcohol.

Belt Tension. Drive belt tension has been preset at the
factory and need not be reset under normal conditions. If
belt tension appears loose. check the length of the belt
against a new belt from stock. Replace the belt if it has
stretched or if it is cracked or worn.

If belt tension is insufficient with a normal belt, increase
belt tension by loosening the three mounting screws for
the motor. See Fig. 7. Note, loosen the nuts on the motor
side of the mounting screws before the screws are backed
out. Reset the position of the motor to move the motor
pulley closer to the rim of the turntable well. Tighten the
mounting screws, and then tighten the nuts.

-{"' Semi-fixed Screw
for 45 rpm
{Right hole)

Semi-fixed Screw

for 338 rpm ii

(Left hole) .47
|

)

Fig. 8

Speed Controls. Correct operating speed should occur
when the front panel speed control is at or near the mid-
range setting. If not, adjust the appropriate screwdriver

adjustment as shown in Fig. 8. Set the SPEED control to
mid position. Place the turntable in the horizontal posi-
tion. Set the 33-OFF-45 control to the desired speed and
turn the appropriate screwdriver adjustment until the
strobe indicates correct operating speed.

Thrust Screw Adjustment. The point of the turntable
shaft rests on a hardened steel surface at the bottom of
the bearing assembly. The steel surface is a cushioned
insert housed in the Thrust-Screw that threads into the
bearing assembly from the bottom. as shown in Fig. 9.
Turntable height is determined by the position of the

Thrust Screw.

To adjust turntable height, pull off the cap at the bot-
tom of the bearing assembly. and turn the screw with a
large screwdriver. Turn clockwise to raise turntable
height. Set the Thrust Screw to make the top surface of
the stroboscope skirt just flush with. or slightly below, the
surface of the turntable base. Replace the cap at the bot-
tom of the bearing assembly.

top surface

strobe skirt
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hardened steel insert

cushion

| thrust screw

NOTES

R-F INTERFERENCE

Field reports have indicated servo failure due to
very strong r-f interference. In all cases reported,
the turntable has been operated at, or very near, an
FM transmitter. To eliminate this effect, 0. 001-uF
capacitors have been installed between the base and
emitter of X1 and X3. Refer to printed-board E and
the schematic diagrams. If servo failure due to r-f
interference is suspected, check to see that these
capacitors have been installed.



TT5-3000 MOUNTING BASES

Two mounting bases are available as accessories for
the TTS-3000. These are the TAC-2 and the TAC-3. The
bases are similar except for the long dimension and the
locations of the mounting holes for the tone arm. The
TAC-2 accepts the 12" tone arm, PUA-237; the TAC-3
accepts the 16" tone arm, PUA-286.

Installation. The TTS-3000 can be secured to the
mounting base by means of four wood screws as shown
in Fig. 5a. These screws pass through the base of TTS-
3000 into the wooden mounting base. An alternative
system is to insert machine screws into the underside of
the TTS-3000 base from the bottom of the mounting
base as shown in Fig. 5b. Both wood screws and machine
screws are supplied with the TTS-3000.

The factory-assembled system, PS-2000, employs the
TTS-3000 and the TAC-2 mounting base. In this system,

wood screws are used to secure the TTS-3000 to the
mounting base.

Suspension System. Acoustic isolation between the
turntable and the surroundings is provided by the feet of
the mounting base. The feet support the mounting base
by means of acoustically damped springs.

Figure10 shows how the feet are fastened to the mount-
ing base. Spring tension is adjustable at each of the feet
by means of a threaded rod at the top of each foot assem-
bly. Tension is factory adjusted so that the base floats

freely.

When replacing a foot assembly, measure the overall
height of the original unit and set the pressure adjusting
screw on the replace ment to produce the same overall

height.

spring fension
adjusting screw

glue
block

rubber pad

base
cabinet

foot mounting plate

mounting — —
plate sl

.

cabinet bottom foam

Fig. 10
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TROUBLESHOOTING CHARTS

1. TURNTABLE DOES NOT TURN

turntable

does not

turn

.| neon lamp

lights

output of de
mplifier zero

(Nass

output of dc
amplifier is 12 v

—®

!

= R33 open '*“

short in
iload circuit

ni—

D7,8,9,10
defective

!

motor defective |

motor lead disconnected

-15pindte bearing seized

defective voltage-
RI9 open | selector plug
Ll neon lamp || defective line
defective cord or plug
no AC input to short
-~ neon lomp out |—= power —= in secondary
transformer circuit
defective
power switch S3
1 12v DC
across C22
| defective
switch lever
9v a-c ot 0v dec
- secondary of |—— across C22 |
T2
defective
o voltage
selector
miswired
— voltage
nc a-c at selector
{—~{secondary of |—4¢
T2 -
defective
il
T2
- lead
disconnected
primary of place motor does
of T2 not turn
belt in place motor turns
—— check D6
ol O vdcot ~ X6 or D4
emitter of X6 defective
| | 6vdcat Ehe:;:;’;“"“' defective
emitter of X6[ | for X1.2.3 4.5 X1,2,3,4,50r X7

—"l Ds npen1

feed test signal
at input

terminals and

trace signals




2. TURNTABLE TURNS TOO FAST

strobo mask

attoched
incorrectly

L-Inu F G output

turntable turns
too fast

=T,

defective FG
r broken leads

|

FG leads
disconnected

St or S2

| ‘ defective

FG output
normal

J

voltage

selector
miswired

defective
servo amp

ground
base of X4

= Disconnect either lead of F.G. output, then apply 2V
(p-p) signal to input{across C25) of servo amplifier.
Vary frequency between 100 Hz and 1,000 Hz and-
measure signal at the emitter of X2.

3. TURNTABLE SPEED SLIGHTLY HIGH (33 1/3 +)

urntable speed
slightly high

'
(33 Y3+) speed adjusting
control shorted

defective |
belt retainer

adjust
speed control

incredse RII{HSII
by 1-2 k0

—

4, TURNTABLE TURNS TOO SLOWLY

turntable turns
too slowly

Jstrubumusk attached

incorrectly l

defective
spindle bearing

control or broken
lead

;}entive speed !

misadjustment

seizure of spindle bearing,

lack of lubrication
dust accumulation

defective
' start circuit

increase RIS(R9)
" by -2 kL

no signal at first
stage defective
X1 or V1

defeclive
Dsor D3

defective filter |
check frequency
response

( ) resistors to be changed for 45 rpm

o e s

voltage selector
miswired

e e ——

T—riy

defective
$ervo amp

feed test signals at inpul I'

terminals and trace signals

check terminal voltages

X2, X3, X4,X5,X7

defective X2,X3,X4
X5, X7, Dlor D2




5. TURNTABLE SPEED SLIGHTLY LOW (-33 1/3)

- * bearing seizure,scratched bearing,
defective | _{lack of lubrication or accumulation
spindle bearing of dust

1—-' belt slipping

turntable speed motor pulley
slightly low I—33.'f3) slipping

turntable rubbing
base

make speed | decrease RI(R5) decrease RI5(R9)
adjustment - by 1-2 ko) by I-2 kL
—[;sudjusfmeni

( ) resistors to be changed for 45 rpm

6. EXCESSIVE FLUTTER AND WOW

oil or dirt on belt, |
belt loose

pulley

dirty or loose motor l

excessive
flutter

ond wow

=t defective motor

scratched spindlie bearing,
—1 lock of lubrication
loose screw

—e=iynbalanced turntable

1. NOISE

—= furntable unbalanced -I

—= defective motor I

t—=1 loose motor mount

—= |gmination buzzinT2




TTS—3000 CIRCUIT SCHEMATIC
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All d-c voltages are measured by VT VM at exactly synchronized state with 33-1/3 r.p.m.



TTS—3000 MOUNTING DIAGRAM

Servo Amplifier
Conductor Side—

Servo Amplifier

POWER TRANSFORMER

MICRO SW " s§2° MICRO Sw " s2°

BRW

"‘\.\

4-PIN TERMINAL
GREN

4-PIN TERMINAL
GRN

4-PIN  TERMINAL
-
BLK

MICRO Sw_SI
YEL

MICRQO SW S2
—
ORG

(. i ; :“. __ . N --_"_'::-'4 LT B T S ? - r,_.: b J
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Note. % To be odjusted.




Servo Amplifier

— Component Side
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Exploded Diagram (1)




E xploded Diagram (2)

Nut, 3mm dia

Washer, 3mm dia

@

Washer, 3mm dia
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Exploded Diagram (3)

(Ag-0)
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