QRDER NO. 5D7707-1253

- Service Manual

Direct Drive Automatic Turntable System

'SL-1950 . uc

+  The model SL-1250 (M) is available in America only.
+ The mode! SL-1950 (MC} is available in Canada anly.

Simulated metal base

Specifications Specifications are subject 10 change without notice for further impravement,
Weights and dimensions shown are approximate.
General
Fower supply .. .. ... AC 120V, 50 or 60 Hz Bumble. . ... ... . ~70dB [DIN 455398}
Power Consumption . . 8.5W ~50 d8 [DIN 45539A)
Dimensions . ... ... .. 175 x43.0x 352 cm
{Hx W x D) (6-15/16 x 16-15/16 x 13-7/8 inches) Tonearm section
Weight. . . .. ..., 7.5 kg (16.5 Ibs.) Type . oo Universal tubular arm, static-
balanced type
Turntable section Effective length . .. .. 230 mm (9-1/18'"
Tvpe...... ..., Direct Orive Automatic Turntable Overhang, . .. ....... 15 mm {9/32")
System, Automatic start, Auto- Friction. . .. ... .. ... Within 7 mag {horizontally and
matic return, Automatic shut-off, vertically)
“memo-gram’’ Knob, Repeat play Tracking error angle . . Within +3°  at the point of 1456
and Manua! play mm {5-45/64") from
the center
Drive method. .. ... .. Direct Drive Within +1° at the potnt of 55 mm
Motor . .. ...... .. Back Electromotve Force Fre- {2-3/16"') from the
guency Generator servo DC mator center
employing one chip 1€ Offset angle. .. .. .21 5°
Turntable platter. ... Aluminum die-cast, 31 cm 112-1/8")  Adjustable stylus pressure
Turntable speeds. . . .. 33-1/3 and 45 r.p.m. range. . .. ... ... ... 0 to 3 gistylus pressure direct
Pitch controts ... . ... Individual adjustment controls, reading type)
10% ajustment range Cartridge weight range. 5510 8.5¢
Wow and flutter . . . .. 0.03% W.R.MS, {15 CBH2T) Headshell weight. ... 95¢g
+(0.042% Weighted zero to peak
{DIN 45507}
Panascnic Company Maitsushita Electric of Hawaii, Inc. Matsushita Electnc of Canada Ltd.

®
I eChn].CS Division of Malsushita Electnc 320 Waiakamilo Road, Honolulu, 40 Ronson Drive, Rexdale,
Corporation of Ameri(éa Hawaii 96817 Ontario, Canada MSW 1B5
i One Panasonic Way, Secaucus,
byPanasonic New Jersay 07094 )



m PARTS IDENTIFICATIONS

AU power plug

v Cutput terminals

Ground wire (E/GND}

45 r.p.m. adaptor

Hinge

Phono cables

Balance weight

Turntablg base
{Sirmulated metal base}

T PR e e T

Stylus pressure ring

Anti-skating control knob

Turntable mat

Arm rast

Motor shaft
(Single play spindlel

Cueing levar

Arm clamp

Strobe illuminater/pilot lamp

Memo-gram knob

Tubular arm

Record size selector

Start/stop lever

Strobe dots

Locking nut

Turn table platter

Pitch control knobs

Speed selector Headshell

Fig. 1

B TO REMOVE CABINET AND BOTTOM COVER

O N

SL-1950

Remove the cartridge,

damage the acryl cover.

7. Take off 8 vis-screws from the bottom cover. (Fig. 3)

. Fix the tone arm 1o the arm rest. 8. Place the player set face upward holding 11 with both
. Remove the turniable.

hands so that the body is not separated from the main

. Remova the operation cover. body.

. Remove the speed sefector knob and the pitch control @, For separation of the body from the bottom cover, turn
knobs (Fig. 2} the cueing lever upward, move the tone-arm in board

. Turn the player set upside down with goed care not o direction, then lift up the body. {Fig. 4}




B ADJUSTMENT -1

Adjustments of the horizontal ‘0" balance and the stylus pres-
sure.
Note:

Before adjusting the horizontal "0 balance, confirm following
items.

1} Make sure that the cueing lever is in the Iowered position as
shown in Fig. 5.

2) Make sure that speed selector is in the position, the
batance adjustment s easily made as the turntable platter
remains stationary. {See Fig. 1).

3} Make sure that the anti-skating control knob isa O paosition.

P

{Sea Fig. B).
The tonearm may away or move slightly in the “0" which
is normatl.

4} Make sure that the “memo-gram’” kpob is in the 0" position.
{See Fig. 1).

Insert the balance weight onto the rear shaft of the tonsarm.

MNote:

1t ts difficult to place the balance weight at rear shaft of the
tonearm.

Please remove the tonesarm from the make enough space for
placing the weight. {See Fig, 8}

Remave the stylus cover, If your cartridge has aone,
Release the arm clamp (See Fig. 8) and lift the tonearm from
the arm rest to free the tonearm. {See Fig. 7).

Note:

It the tonearm pulls toward the arm rest when the tone-arm is
hetd in a free state as in Fig. 7, rotate the turntable platter clock-
wise agbout 10 times. This will disengage the autornatic
mechanism from the tonearm gear which in rare cases may have
moved out of its normal position during transportation,
tation. N

@ Turn the entire balance weight clockwise [indicated by the
arrow A"} aor counterclockwise {indicated by the arrow "B}
until the tonearm is approximately balanced horizontally.
{See Figs. 7 and B8).

Note: . -

During the adjustment of the horizontal balance, be sure that the
stylus tip of the cartridge does not contact the turntable mat or
turntable base,

(5 Afier the tonearm 18 harizontally balanced, temporarily fix the
tonearm by the arm clamp. (See Fig. 9},
Hold the balance wernght stationary with fingers as shown in
Fig. 9@ and rotate only the stylus pressure ring to bring the
numeral "'0" of the ring Into alignment with the center line on
the tonearm rear shaft. {The adjustment of the horzonial
balance is now completed.}

Horizontally balanced state

Cueing iever

] Balance weight

Tubular arm

Ay ClEHAP
Fig. 9

SL-1950



(& Afier adjusting the horizontal balance, turn the balance weight
clockwise in the direction of the arrow and align the correct
stylus pressure, (Follow the cartridge manufacturer’s recom-
mendation.) (See Fig. 10).

ressure ring

As the stylus pressure ring rotates together with the balance
weight, proper stylus pressure can be selected by directly
reading the graduated ring,

Center line

Note:

Set the stylus pressure to the maximum value of your cartridge in
cases where the record has an extremely high recording level, or
where the unit is operated in 3 room at low temperature or in

places in which the unit is liable 10 be subjected 1o vibrations. Fig. 10

Anti-skating control.
Set the anti-skating control knob to the'same value as that set for
stylus pressure. {See Fig. 11},

H ADJUSTMENT -2

Adjustment of the arm lift height. {See Figs. 12 and 13).

The arm lift height {distance between the stylus tip and record
surface when cueing lever is raised) has been adjusted at the
factory beforz shipping to approximately 15 to 18 mm. [In this
case, cartridge height s 18 mm}.

if the clearance becomes too narrow or too wide because of the
physical size of the different cartricdges on the market, turn the
adjustrnent screw clockwise or counterclockwise, while pushing
the arm |ift down,

Fig. 11

Clockwise rotation Cueing lever

—distance between the record and stylus tip is reduced.
Counterclockwise rotation 1510 18 mm,
—distance between the record and stylus tip increases.

Note:
As the adjusting screw has a hexagon head, be sure to make the
adjustment while depressing the arm lift.

Adjustments for automatic start and automatic return positions.
{See Fig. 14).

Should the tonearm not function correctly, make adjustments
according to the following procedures,

Adjustment for automatic start position {Remove the rubber
cap.}

in cases where the stylus tip sets down outside of the record
—Move clackwise.

b cases where the stylus tip sets down on the recorded groove
—Move counterclockwise

Adjustment for automatic return position (Remove turntable
mat.}

In cases where the tonearm tends to return before the playing has
finished

—Maove clockwise.

In cases where the tonearm fails 1o return after the last groove of
the record =
—Move counterclockwise. '

(4] sL-1950
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Speed adjustment. (See Fig, 15).
Strobe dots are set on the rim of the turntable platier according
to the power frequency and the speed of ihe records. Make
adjustment, referring 1o strobe dot indication.

Set the speed selector to the speed 10 be adjusted.

Release the arm clamp and raise the cuaing lever.

Maove the tonearm slightly towards the turntable platter until’

the strobe illurninator/pilot lamp will tight up, and the turn-
table platter will rotate.
While turning the pitch control knobs either to '+ side or
""" side, adjust that the strobe dots of the turntable platter
look as if they were stationary. This represents the correct
speed, (See Fig. 15).
"3 direction
The speed of the turntable platter will increase. Rotate 1f the
strobe dots seem to be “falling back™; i.e. seem to be moving
counterclockwise, When the dots appear tc be stationary,
turntable speed 15 accurate.
=" direction
The speed of the turntable platter will decrease. Rotate if the
dots seem to be “running shead”; i.e. seem to be moving
clockwise, until they appear stationary.
Note:
Strobe dot patiern :
The strobe Huminator/pilot lamp of this unit employs the com-
mercially available power scurce. The feguency of such power
source, when actually measured, has a fluctuation of about 0 2%.
Az such a fluctuation of the power source affects the strobe
iluminatar, the strobe dot pattern also seems to fluctuate to a
certain extent, But the unit is not affected by the fluctuations of
the power source, since 3 D.C. motor is employed.

[
45 ¢.p.m, 50 Hz
J31/3 rpm.
a5 opm ,
L 33173 r.p.m, 60 12

s.

Strobe ¢f 60 Hz, 33~1/3 r.p.m.
The strobe dots seem ta be slatonary,

7y
Z /f RCun

Sirobe iluminatorf
pilot tamp

A v om - . w -

Strobe dots Piteh control knoll&

—
Fig. i5

B Operation principles of the SL-1950

be brigfly explained.

This unit, like the SL 1300 has a rational motor structure, and its drive control circuit is the B.F.G. type [Back
TECHNICAL EXPLANATION electromotive force frequency generator) which is constructed on a single integrated
circuit {IC) chip {ANB30). The following is a block diagram of the IC {ANB30) for which the operating principle will

B Operating principle

The back electromotive force, which is generated by the
drive coil winding according to the rotation of the
motor, 15 detected and converted to a frequency signal
that is proportional to the number of revolutions.
Conversion is performed by a wave-shaping circuit and a
togic circuit {This is referred to as the B.F.G. method).
This frequency signal is compared with a standard signal
by means of a frequency-voltage conversion circuit
which converts it to a voltage signal in order maintain a
canstant number of revolutions.  After removing un-
necessary

frequency components, with the operational-amplifier
active filter, from this voltage signal, it controls the cur-
rent flow in three differential switching circuits. As a
resuli, the flow of current in the drive coil winding is
always constant maintaining the correct rotational spe-
ed. Control of the rotational speed can be performed by
means of adjusting the standard signal generator circuit
according to the rotational speed adjustment circuit.

SL-1950 [S]




N Explanation of each part

1. B.F.G. METHOD (BACK ELECTROMOTIVE
FORCE FREQUENCY GENERATOR!

Making use of the back electromotive force that is
generated in the drive coil winding of the motor as a
frequency generator, the frequency of the frequency
generator is converted 1o the number of revolutions for
the wrntable.

After shaping the wave form of this back electromotive
farce, it is composed logically, and a frequency is
generated that is proportional to the number of revolu-
tions. This is the use of the B.F.G. Making use of the
drive coil winding, frequency generator coll windings
and magnets are not necessary, yvielding 8 motor struc-
ture that is very compact,

2. FREOUENCY-VOLTAGE CONVERSION CIRCUIT

Being composed of a trapezoldal wave generating circult,
a pulse generating circuit and a sampling integration cir-
cuit, the B.F.G. cutput frequency is converted to a vol-
tage, and control output voltage is generated in order to
maintain the rotational speed of the turntable at a cons-
tant level,

3. OPERATION CONTROL CIRCUIT

The operation control circuit functions as a control out-
put voltage control keeping the rotational speed of the
turntable constant with regard to the start of turniable
operation and the operation of the mechanism, With
this circuit, transient response characteristics and start-
ing chiaracteristics are very good.

4. OPERATIONAL AMPLIFIER (OP AMP) ACTIVE
FILTER

Because of using an operational amplifier in the active
filter, an ideal filter operation 15 possible.

As a result, such high performance as a signal-to-noise
(SN} ratio of 80 dB {IEC-B) and a wow-and-flutter level
of 0.03% (WRMS) have been achieved.

5, DRIVE CARCUIT

By incorporating a large copacity power trangistor in the
integrated circuit, & starting torque of 1 kg-cm can be
obtained. By means of this large starting torgue, prompt
starts have been realized.

6. THREE DIFFERENTIAL SWITCHING CIRCUITS

By means of the signal from the position signal coil, the

starting circuit  power transistor seiectar operates,
obtaining smooth rotation.
Motor Dirive Cireuit
Wachanism ‘ 1271 AMNG30 !
18 rFa
' (2)
= Frequency
& T Valtage Conversion
¥ - TT - . = e T T — == Ll B+
2 r Dretection Signal i
1= - =
- 13) Shaping Section —————
° Oscillation | 159 Operation t — = Lrapezo.dal : ,
Circuit Drive Circuit Control W ave From Logi ave Wy
; gic i
Cireunt | Shaping o e Genefatmg ‘ \_3)—”—"
| Circuit Circuit I
. | I
l - _l
| |Comparison Circuit | 2)
| Constant |
- | Width Pulse {
= Generating i '
3 18] {a) | Cireuit 1
® Three = Standard
_EJ D fferential o gz;:zﬂP i Sampling Pulse Signal L 1
“g Switching Filter { Integration Ganarating Generating |
2 Circuits i Control Circuit, Circuit y
' 5
|
s L ;L y
b G—s 4 (] ,
Is
Ll
Rotary Speed
Adjustmnent
- Cireuit
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B EXPLODED VIEW OF TURNTABLE
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XTN3+88

Tone Arm Ass'y

SL-1950 (S}



® EXPLODED VIEW OF TURNTABLE
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