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1. Summary

Playmaster 110 stereo power unit chassis and two tape amplifier panels  HRSA 1/2023
Circa late 1965.
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Tape amplifier chassis #1:

Power supply terminal strip added.

12AX7, EF86, 12AUTA, EF86, 12??? Mullard made in Aust
12-pin interconnect to amp chassis 4-pin socket
University Graham level meter W2-18, 500uA

Poor pcb. No Mic transformer.

Bass/treble +/-12dB @ 50Hz and 10kHz.

Tape amplifier chassis #2:

EF86,

12-pin interconnect to amp chassis 4-pin socket
University Graham level meter W2-18, 500uA

Poor pcb. No Mic transformer.

Stereo power amp chassis:

Ferguson PF1555FT PT 0,230,240,250V (blk,brn,rd,or); E.S.(gry) 6/65
0,104,114,124V (yel,wh,y/blk,blu) (260,285,310Vdc@150mA)
6V3 CT 3A (yel-blu-yel); 6V3 CT 3A (brn-or-brn)

Ferguson OPM1A  5k,7kQ SE; 5W; 2,3.7,8,15Q ; Med Fid 40-30kHz 2dB 10-64 1/65

Red,or,yel ; blk, brn, red, or, yel.

Rola 14/60 CH16 4 Dec 1964

1x 6GWS8 X 2x noval for 6GWS8; 1x noval for 12AU7

2X 2-pin to speakers 1x 4-pin bias feed

1x 4-pin heater ? ; 2x 12-pin to tape chassis'
OA210 x2

Bias oscillator coil - RCS Radio # 265 - pot core with total clamp on base.

Design is close to Playmaster 108 output stage, and the RTVH Sept 1964 Powered Monitor, and the
May 1964 Stereo Amp. Not the same cct as Mullard 3-3.

Amp first stage with step network — starting at 5kHz (220k-150pF), and finishing at 53kHz (20k-
150pF).
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Tape amplifier panels
Status of one panel: both e-caps bad; one incorrect part; a few changed part values. Modified to
function as high gain, guitar input preamp with options for inputs and tone settings, and using the
meter for full-time output signal metering and for headphone monitoring.
e Mic input first stage to EF86 V1 and Mic Vol control. Modified to triode mode (screen
bypass removed). Added input stopper.
e Playback head second stage EF86 and half 12AX7 with tone control in feedback.
e Then via PU input socket to PU Vol control. External input socket used for independent
output of initial stages. PU input socket allows separate input to latter stages.
e Then to half 12AX7 to Bass/Treble controls to Play Vol control.
e Then to half 12AX7 PU input stage to half 12AX7 and half 12AU7 equalisation stage with
local feedback.
e Then to half 12AU7 output and meter buffer stage with Mon Vol control to headphone
socket. 220k reduced to 47k to raise HF roll off.
e MIC input socket replaced with 6.5mm socket.
e Record indicator used for power on indication.
e Recording Off-On switch is 4-pole and was used for front panel indicator; B+ feed; record
head connect; erase head connect. Could use for main power enable.
e Input/Tape switch could bypass from B to input of final buffer stage. Switch appears to
have 2 poles, so could separate.
Mic Vol pot after first stage. PU Vol pot moved to before V5b.
Play Vol pot could be moved to before VV2b instead of V2a.
All front panel signal sockets insulated from chassis to allow single point grounding.
Add local grid leak to V2a. Remove 0.1uF coupling to V4 grid.
V/2a loaded with 39k.
Distortion and effect of meter loading for output signal.
Heaters wired in parallel for 63 supply to tag strip and isolated except for local humdinger
to OV. Heater currents could use 12Vdc supply - 0.2A (EF86 in series) + 0.3+0.3 = 0.8A
12V. V1 and V4 heaters paralleled and can be separately powered by dc and also in series.
Pcb limits V2, V3, V4 to only operate with 6V, so V2 and V5 heaters in series for 12V, but
V3 needs padder/Zener.
e B+ taken to tag strip with OV isolated from local chassis. Chassis connected to main amp
chassis, and so remote single OV link to chassis. B+ bleed 470k only on VS3.
e Valve sockets cleaned.
Voltage ratings of caps at least 400V for B+ testing. May need separate B+ decoupling for
V4 and V5a, and for V5b.
Unused: 2x rear panel RCA sockets; rear panel 4-pin erase head socket;
Removed: 0.1uF V1 screen (was 0.22uF);
Replaced 100uF 6V V1, V2a, V3a, V5a, V5b;
SOT: the parallel caps across V4-V5a feedback.

PCB checked for: 370V B+ across caps; heater elevation to 200V; heater circuit resistance.
To do: connection to amp chassis; grounding heaters / tuned humdinger.

Flying leads: green to tape chassis; blue& yellow twisted to 63 heater with humdinger wiper to
0V; red&blk to pcb VS1 and OV. Perhaps use an octal socket interface.

Other panel unrestored.
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Stereo power amp chassis
Status: modified for basic dual channel amplifier.

IEC/fuse combo mains input fitted on side panel. 0.4A T IEC fuse added for doubler
secondary.

Replaced doubler diodes with UF4007. Relocated choke to between doubler filter caps and
32u//32u 450V can as bulk output cap (PSUD?2 indicates no ringing) — provides better
filtering than original 1k to 32u RC. 56k bleeds added across doubler caps, and a 100k:1k
voltage divider/sense bleed added across 32u//32u.

2x 40u 350V used for pre and driver stage filtering with 10k PRO2 feed.

OT primary MOV 330Vdc 7mm (2502 GEAQ) protection added.

new e-caps with 35Vdc rating.

Replaced front panel 4-pin socket to a stereo input 6.5mm socket, and removed pot. Tip
input to RHS and LHS amps.

Removed 12-pin sockets.

Replaced side-wall socket with 5-pin monitoring socket (fixed bias connection setup, with
VS1/100, VS2/100, CS1, CS2, 0V), and adjusted dividers for 100:1, with added 10R to OV
end of each cathode 180R to provide mA reading — 367mV = 0367 = 36.7mA max.
Removed tape bias circuitry. Option to use spare Noval socket for stereo input stage — eg.
use more feedback and/or extra input stage gain, and choice of triode to allow wide range of
input sensitivity - from guitar to cd. May need to shield, and use valve top cover.

Single 3A heater with local 200Q humdinger pot for local 0.66+0.66=1.32A, and optional
noval socket.

Single 3A heater with remote 200Q2 humdinger pot for 0.2+0.2+0.3+0.3+0.3=1.3A on one
tape chassis.

Fitted 4-pin speaker output socket for each channel and connected Com black, 2Q brown
(for 2Q Rola 8M speakers in Steanes 976B combo) and 15Q yellow taps (ie. not 4Q or 8Q
outputs), with one spare terminal if needed (eg. for 8R).

www.dalmura.com.au
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200Vpk swing across 7k€ primary, causes 9.2Vpk across 15 secondary, or 6.5Vrms or 2.9W.

But pentode input grid appears to start conducting when input voltage rises above 1V, rather than
starting to conduct when voltage gets near +6V cathode bias. Same observation with other pentode.
This limits the undistorted sinewave output voltage to about 2.4V pk before apparent clipping starts
on one peak.

Options:
e Elevated heater.
e UL output stage.

Measurements

1kV megger test PT primary — gnd >800Meg

1kV megger test primary circuitry including PT ok >600Meg.
Transformer primary blk-or = 14Q.

Transformer secondary HT (yel-blu) = 7Q.

1kVdc megger test OT primary ok.

Output transformer primary DC resistance: 392-480Q2 ; 15.8H 15.2H 100Hz MCP
¢ Inductance at idle dc current (6.5V/180€2 = 36mA minus screen current)
e 20.1H 22mAdc 10.7Vac ; 17H 36mAdc 10.7Vac

Choke DCR=497Q ; 21H 100Hz MCP

C1 100uF 200V : 109uF, 0.12R, <70uA.

C2 100uF 200V : 122uF, 0.34R, <80uA?

C3A 50uF 350V : 57uF, 0.27R, <75UA ; C3B 56uF, 0.21R, <75uA

C4A 32uF 450V : 51uF, 0.28R, < 100uA 375V; C4B 47uF, 0.33R, < 110uA @442V
24uF 350V Nitta :m 29uF 0.36R <30uA 350V

Monitoring: 270V reads as 267; 238V reads as 237.

Pentode dissipation: cathode current 36.7mA; anode voltage 268-392x0.037-7=247; 9.1W.
e 6GWS8 maxis 9W + 0.5W

Triode cathode = 1.21V, anode 142V, anode current (238-142)/220k = 0.44mA.
180+10=190R cathode. 230V mains: 253V, 37mA. 12dB feedback.

Stable for no load and 10nF, but substantial peak at 105kHz, and unstable for 47nF, and no benefit
from comp cap. A 10R-22nF load zobel causes peak at 700kHz.

With 6T inductor, a 10nF load has a 100kHz peak a few dB above mid-band, and a 47nF load has a
55kHz 8-9dB peak, and 100nF is unstable — no benefit from added comp across feedback. 16R load
response has 10kHz response with -3dB at 18kHz.

Adding an output zobel had no benefit.

Without step, just stable to 32nF but with 140pF comp. 16R load 1W bandwidth now to 21kHz -
3dB.

Both channels the same. 259V, 228V, 39+37mA. Valves 4 and 5.

www.dalmura.com.au
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Tube options

6GWS8/ECLS86 has the highest plate dissipation of 9W for a common 9-pin noval with an
accompanying triode. Spare heater current is large (3A plus 3-1.4-0.3=1.3A).

There is room to fit extra preamp/driver valves, which would allow single pentode novals such as
6BQ5/EL84 (12W anode), or 6CW5/EL86 (12W anode).

The OPM1A may notice a higher idle current (and hence peak current) if that is a result of higher
plate dissipation.

Pentode/UL option

The 5k tap could be used as a 15.5% turns tap, or 2.4% loading tap (from 7k end, with primary
turned around as well as feedback). 20% turns tap was a common tap for 6BQ5/EL84.

Power

PSUD?2 simulation based on 124Vac secondary rms into ss diode doubler with VVS1 loading of
6.5V/180Q = 36mA per tube (2x36 = 72mA) for 80mA total load, with hot turn-on. 1EC60127-2
0.4A T fuse chosen.

Simulate period in PSUD2 20ms 150ms 600ms continuous
Simulated RMS current 24 1.0A 0.6A 0.36A
Multiplier (based on 0.4A fuse rating) 6.0 25 1.5 0.9
IEC60127-2 Time-lag T min limit multiplier | 10 4 2.75 1

Diode rms is 0.25A, so just ok for UF4007.

Doubler cap bleeds for 180V 0.5W — use 56k Pro2. 32u//32u cap bleed for 300V 0.5W - use 100k
Pro2 and 1k + trim. 50u//50u cap bleed for 250V 0.5W — use 100k 2W + 1k + trim.

Choke option for main B+ supply. Rola 14/60 has 495Q DCR which drops raw B+ from 340Vdc
with 16Vpp ripple, to 300Vdc with 50mVpp ripple. Dissipation is 3.2W at 80mA, so not much
margin, especially if DCR rises. DCR rose from 500 to 550Q2 after 30 mins at 70mA. Step load
change with 32uF output filtering shows some ok damped overshoot/undershoot. Adding extra
32uF, or an extra RC (10R/32uF) for each channel, then removes any over/undershoot. So both
sections of 2x 32uF 450V connected directly after the choke.

B+ to each OPT and to output stage 6GW8 screens. Internal or socket short-circuit or full
conduction of a 6GW8 would be cathode limited by cathode 180Q and anode limited by OPT
390Q, to about 280mA (160V on B+ and ~50V on cathode) through OPT primary (~31W) and
cathode resistor (~14W), with PT secondary current rising to 1.2A (3x multiplier of 0.4A). Screen
conduction only limited by cathode, so up to 380mA and 1.6A from PT primary. Screen terminal
#3 is next to heater #4 and cathode #2, so some risk of socket arcing if not kept clean.

The 180Q 1-2W cathode resistor could see a nominal class A peak current of 2x 36 = 72mA
(AWpk) with an average of 36mA (0.24W). Given a fault of 280mA, the dissipation rises to 14W,

www.dalmura.com.au
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so a modern 0.6W resistor may act like a poor mans fuse. Alternatively, given class A operation, a
PTC may be practical but needs a trip current level lower than ~280mA, and a hold current level
higher than 40mA. An RXEFO005 has a 50mA hold that may be ok if ambient is not onerous; and
the 100mA trip exceeds the likely peak nominal current; the hold resistance is likely about 10Q and
could vary by a few ohm. Replaced by 1% MF50.

A 0.25W screen stopper acting as a poor man’s fuse would likely need to be >22Q for rapid fail,
and is only protecting the PT and choke.

A short from cathode to heater would likely cause full-conduction of both 6GW8 due to low
resistance of humdinger. That fault risk could be alleviated by using an elevated heater to say +30V
through a high resistance elevation divider which should prevent cathode voltage pulled to ground.
Preamp/drive stages sink up to about 2mA, so 10k distribution would drop up to 20V.

Coupling caps are 600V.

Maintenance socket with 0V, cathode 1, cathode 2, VS2+, VS3+

www.dalmura.com.au
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Tape chassis

Input stage EF86 to top of MIC pot:

200mVrms in for 1% THD and 27x gain; 1V in for 5% THD. Flat frequency response (-1dB) from
10Hz to 40kHz. 50Hz hum <-90dB, Noise floor <-110dB

2" stage EF86 + 12AX7 triode to top of PU pot:
Total gain 7VV/0.01 = 700, 2"? stage gain = 700/27 = 26 at 1kHz

PU input to top of Play pot from 12AX7 V5b and 12AX7 V2a:

Total gain = 1.58V/0.01 = 158x for flat FR setting of Treble and Bass pots. About
Max Treble is +13dB from flat at 10kHz.

Max Bass is +17dB from flat at 30Hz.

Min Treble is -16dB from flat at 10kHz.

Min Bass is -8dB from flat at 50Hz.

1% THD at 2.2Vrms top of Play pot. 5% THD at 9.8Vrms.

Meter = 10 at 2.52V at top of Play pot at max (O/P=17.6V). EQ=1 at 1kHz
Meter = 7 for 1.76V. (O/P=12.4V)

Meter = 4 at 1.00V (O/P=7.1V).

Meter = 2 at 0.5V (O/P=3.5V).

Meter = 1 at 0.25V (O/P = 1.76V)

www.dalmura.com.au
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Meter = 10 referred to PU input, with flat Bass/Treble FR and Play Pot at max and 1kHz with
EQ=15ips, is 2.52/158 = 16mV.
Referred to MIC input is 16/700 = 0.022mV.

Meter at full scale with 17.6Vrms output, which is 2.5V at top of Play pot and 16mV at PU input
for 1kHz with bass/treble set for flat response, and equalisation set for 15ips. Bass pot adjustment
has +17/-8dB at 30Hz, and treble has +13/-16dB at 10kHz. Frequency response is with +/-2dB
from 50Hz to 20kHz for flat bass/treble and 15ips, but all equalisation settings have a +6dB boost
peak down at about 15Hz. Slower tape speed eq setting progressively include a treble peak up to
+8dB at about 10-15kHz.

Input EF86 triode mode stage has gain of 27x, and -1dB frequency response from 10Hz to 40kHz,
and 5% THD at 1V in.

The following EF86 pentode and 12AX7 triode stage has gain of 26x. The 1.75ips equalisation
setting provides a strong bass lift of +12dB pk at 40Hz, and treble lift of +6dB with a 6kHz pk,
relative to a 1kHz middle response. The faster tape speeds have the same bass lift, but treble peak
is raised in frequency and lowered in lift until the 15ips is basically flat.

Modifications:
e V2b-V3a bass boost suppressed by increasing feedback 0.1uF to 0.27uF and reducing
cathode decoupling from 100uF to 6.8uF. LF roll off now below 50Hz, with no peaking.
0 HF response rolls off from 6kHz for 15ips, but 7.5ips has +3dB boost at 10kHz and
1.75ips boost is excessive.
= 15nF eq replaced by 8n2, 8n2 replaced by 5n6, 5n6 replaced by 2n2F.
e No 100pF across V3a grid.
e 2" stage equalisation has large constant LF boost and switched HF drop and roll-off
o0 Alleviate LF boost by lowering V4-V5a coupling cap from 0.1uF to 10nF and
lowering V5a cathode bypass from 100uF to 6u8.
0 Use parallel 220pF for all settings to provide similar HF roll-off.
0 Make 2 settings for LF and 2 settings for HF

www.dalmura.com.au
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THE PLAYMASIER 110
TAPE AMPLIFIER UNIT

Our latest iaEe amplifier unit combines high quality reproduction,

operating flexi

ility and ease of construction. A single unit is used for

mone recording and two units for stereo, in conjunction with matching
power units. Employing a printed wiring board to simplify assembly, it

operates with either two or three-head

ecks.

By Jamieson Rowe

THE Playmaster 110 tape amplifier is
the result of our efforts to produce a
high-quality design which would com-
bine adaptability to a wide range of
applications with ease of construction
and operating flexibility. We think that
it combines these features quite succes-
sfully, and are thus confident that it will
prove to be our most popular tape design
to date.

The unit contains twe independent
amplifier channels, one for recording
and the other for replay. The use of
two separate channels simplifies wiring
and switching, makes the design more
stable, and allows full operating flexibi-
lity with three-head tape decks.

With three head mono or stereo
decks, it allows the production of
“echo” effects, by re-recording from
the playback channel during recording.
And with stereo decks, it allows the
operator to make professional sound-
upon-sound superimpositions by means
of track-to-track transfer.

The recording amplifier channel uses
three valves. It will accept signals from
both a microphone and a high-level
source such as a pickup, a radio tuner,
or other such device, and has separate
volume controls for the two inputs to

28

allow mixing of signals, Recording
equalisation is provided for the four
usual speeds provided on high-quality
decks—15, 7.5, 3.75 and 1.8B75ips. The
equalisation is specifically matched to
the requirements of the heads used in
the “Brenell” deck, but would be
suitable for a variety of other heads.

Recording level may be monitored
both visually on a meter or aurally by
means of earphones or an external
amplifier, and may be carried out irres-
pective of whether recording is actually
in progress or whether the tape is mov-
ing or stationary. The monitoring
system may also be switched to the
replay amplifier channel to perform
“input/tape” comparisons, and to allow
the operator to determine the signal
level on previously recorded tapes.

An electrical interlock system pre-
vents accidental erasure by making sure
that two separate switches must be mov-
ed to the “record” position before the
erase/bias oscillator is activated. One
switch is the recording control on the
front panel of the amplifier (which also
turns on a red pilot light, to attract
attention), while the other is a switch
fitted on the tape deck itself. In the
case of the Brenell deck, the latter
switch is fitted to the deck as a stan-
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At left is the pro-

totype 110 tope .
amplifier, toget-
her with the

adapter power unit
to be described in
the next article.
The circuit for the
amplifier unit is
on the right.

s — dard item, and many
other decks have
similar switch or a
provision for one,
The Brenell deck
also has a mechani-
cal interlock system.

The relay ampli-
fier channel wses
two valves, It pro-
vides full replay
equalisation  (sub-
stantially C.C.1LR.)
for the four speeds,
the equalisation be-
ing switched at the
same time as the recording equalisation,
In addition to fixed equalisation the
amplifier provides fully variable separaie
bass and treble adjustments giving the
usual 10- 12dB of maximum boost or
cut at 50cps and 10KC.

As mentioned previously, the replay
channel signal may be fed to the
monitor system. The signal take-off for
monitoring is before the tone controls
and replay volume control, and the level
meter is connected before the monitor
volume control, so that the meter may
be used to determine the actual level
of a recording on the tape.

The replay channel may be used as
a control unit for crystal or ceramic
pickups, as it is fitted with an “external

georsrsere SPECIFICATION ooy

Tape recording/replay amplifier, using $
two EF86 valves, two 12AX7 valves and
one 12AU7 valve. Major proportion of
the circuit on a printed wiring board, 4
simplifying assembly. May be used with
either two- or three-head tape decks.
One unit required for mono, two for
stereo. Power units to be described
permit either adapters or complete re-
corders to be made up using the am-
plifier unit, !

Complete recording amplifier channel

accepts signal from two sources, which
may be mixed. Microphone input sen- ¢
sitivity ImV, pickup input sensitivity §
100mV, Input impedance 4.7M and
470K respectively, Recording equalisa-
tion for 15ips, 7.5ips, 3.75ips and 1,875-
ips. Monitoring of recording level on ¢
meter and also by phones.
& Replay amplifier has medium-imped-
ance output of 300mV, fully equalised
for the four above speeds. Output may
be fed to the monitor level meter and
phone jack for off-the-tape monitoring.
Bass and treble controls provided. Ex-
ternal input provided for use of tone
$ controls with pickups, etc.

Overall record/play frequency re-
sponse (plus/minus 3dB) for the vari-
ous speeds with Brenell heads is: 15ips,
25cps—20KC; 7.5 ips, 20cps—I19KC;
3.75ips, 30cps—8.5KC; 1.875ips, 30cps
y —4KC.  Total record/play harmonic §
distortion approx. 1 per cent. Replay ¢
! system signal/noise ratio approx. 42dB.
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input” jack which feeds to the stage
previous to the bass and treble controls.
The gain from this jack to the channel
output is approximately unity. and the
monitoring system may be used 1o
observe the level of signuls.

The output of the replay channei is
approximately 300mV at an impedance
level of 250K. This signal could be fed
to an extermal high-fidelity amplifier
system (such as a “Playmaster™) direct,
but if long leads were used attenuation
and treble loss would result due to cable
capacitance. Accordingly the adapter
power unit shown in the photograph
and to be described in the next article
provides cathode follower stages to
reduce the output impedance to approxi-
" mately 400 ohms. At this impedance
level quite long output cables may be

The above wiring diagram should make wiring of the tape amplifier a relatively
easy matter. It should be used in conjunction with the schematic circuit and
the photographs, as the physical layout has been distorted for clarity.

used to connect the unit to the ampli-
fier system.

A further power unit to be described
will feature complele power output
stages and speakers, for those who re-
quire a complete replay amplifier system
in contrast to the adapter system. The
basic 110 amplifier unit may be used
with either of the power units, either
singly for mono or with a second unit
for stereo. The bias/erase oscillator
used in each power unit will be identical.

To gain a brief idea of the operation
of the amplifier unit, refer to the muin
circuit diagram. Most of the amplifier
circuitry is mounted on a printed wiring
board, as the overlay indicates. The use
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of a printed wiring board simplifies
construction and  ensures stable opera-
tion.

The first stage of the recording chan-
nel is & microphone preamp using an
EF86/7729 valve (VI1). This stage is
quite conventional and as shown will
accept signals from either crystal or
medium-high impedance dynamic micro-
phones. By fitting a shielded stepup
transformer to the grid circuit, however,
it cun be wused with low impedance
tvpes. The input level required for peak
recording level is approximately 1ImV.

Following this stage is the mixing
circuit. at which point the high-level
signal may be introduced via the “PU"
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input jack. The signal level required
here for peak recording level is approxi-
mately 100mV.

From the mixing circuit the signals
pass through a three-stage recording am-
plifier using a 12AX7 and half a 12AU7
(V2a, V2b, V3a). The second and third
stages of this amplifier are arranged in
a feedback configuration which has
switched constants to provide the various
recording equalisation curves, The out-
put of the third stage is fed to the
recording head via a 220K resistor to
produce effectively constant-current re-
cording.

The second half of the 12AU7 (V3b)
is used as an isolating cathode follower
in the monitoring circuit. Its input is
is switched to either the recording am-
plifier output or the replay amplifier
output as required, by the “Tape/Input”
switch (S3), The level meter circuit is
connected directly across the output of
the cathode follower.

The monitor output jack is connected
to the cathode follower output via a
15K isolating resistor and a 10K monitor
volume control. The maximum open-
circuit voltage available at the jack (at
peak recording level—“6" on the meter)
is approximately 1.5 volts, at 15K im-
pedance level. The isolating resistor is
used to prevent possible loading of the
level meter due to low-impedance moni-
tor earphones, and should not be re-
duced in value.

Recording is controlled by the “re-
cord On/Off” switch (S2), which controls
record head signal, record head bias,
bias/erase oscillator HT, and erase head
feed. In the “Off” position of the switch
both the recording and erase heads are
completely isolated from all signals, to
prevent spurious effects.

One pole of this switch (marked S2d)
switches the erase head. When two 110
amplifier units are to be used together
for stereo, it is necessary to fit to this
section of the switch a small RF choke to
substitute for the erase head in the
“Off” position, to preserve correct o0s-
cillator loading. As shown on the circuit,
however, this choke is not required when
only one 110 unit is to be used, for mono
recording.

The first stage of the replay channel
is a pentode amplifier using another
EF86/2729 (V4). Together with the
next stage (VS5a, using half a 12AX7)
this stage forms a feedback amplifier
whose constants are switched to pro-
vide the appropriate replay equalisation
for the various speeds. Recording and
replay equalisation are switched together.
each being switched by a section of Sl
(S1la for recording, Sib dnd Slc for
replay.)

From the equalisation stages the re-
play signal passes to the “Ext. input”

fier unit is connected to the recorder

y power unit, the replay sngndls will pass

through power output stages in the pow-
er unit, to return to the ampllﬁer unit at
150hms speaker impedance. The *“Out-
put” jack will then become an external
speaker jack, while the signals will re-
turn to the speakers via pin 10 of the
power plug if an external speaker is
not used.

Let us now turn to the mechanical
aspects of the design. As mentioned

At left is the rear above view of the

amplitier, and below the underneath

view. Wiring of the unit should be

carried out using the wiring diagram
as a guide.

jack. where it may be replaced by an
external signal when using the remain-
der of the channel as a control unit.

The signal from the jack passes to the

second half of the 12AX7, (V3b), ar-
ranged as a conventional triode ampli-
fier.

From VS5b the signal passes to the
bass and treble controls and to the moni-
tor switch. The controls are quite con-
ventional bass and treble boost/cut
potentionmeters, and their output feeds
to the replay volume control. The vol-
ume control output connects to the power
plug.

When the 110 ampllﬁer is connected to
the adapter power unit, the replay sig-
nals are fed through a cathode follower
and returned at a lower impedance via
pin 11 of the power plug, They then
connect to the "“QOutput” jack on the
amplifier front panel, for connection to
an external amplifier system.

On the other hand, when the ampli-

chassis

earlier, and as visible in the photographs
most of the amplifier circuitry is mount-
ed on a printed wiring board, which is
in turn supported by a shallow bracket
chassis behind the front panel. The
and front panel are held to-

TRANSISTOR SERVIGE

ALL JAPANESE MAKES
REPAIRED
including . . .

Aristone  Somy Mitsubishi Fujiva
Berlin Sharp Nivico enco

. Nanaola
Gaeneral Aurora Spica Sanyo
Mariner Crown Toshiba Standard
National Hitachi Belair Yashica

We do not sell spare parts
PETER G. BROUGHTON
209 George Street,
Sydney. Tel. 27-5831

Special Prices

TV PICTURE TUBES

| YEAR WARRANTY .. ..
2 YEAR WARRANTY .. ..
PLUS OLD TUBE

ALL TYPES EXCEPT BONDED AND 27 INCH

These Tubes have an all NEW GUN
(Cathode, Heater,

All Duds must be under Yacuum and Scratch free.
When ordering by mail add freight.

£|0

to the Trade.

Base, Etc.)

SURE BRITE PICTURE TUBES

198 PACIFIC HIGHWAY, CROW’S NEST, SYDNEY, N.S.W.
ENTRANCE ROCKLANDS ROAD.

PHONE 92-7743
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gether by the input and output connect-

LAFAYETTE H:30 COMMUNICATIONS RECEIVER || rhe Front panel of the prototype uni

I is ?ln 18 gauge a}lluminium plate faced
: . with a photographic print, which was
now avallable in SEMI'KIT FORM . in turn covered with a protective sheet

- of 1/16in perspex. However, etched
panels will no doubt be made available

\\\\\\\\\\f\\\. \\‘-::.:;\'\\*“\\“ . =7 by metalwork suppliers, for thos¢ who
NN S - o £61 5 prefer them. Alternatively, readers may
i-\ s 4 care to silk-screen the panel markings
§§ Complete with tubes on the rear of a sheet of 1/16in perspex
\§ inc. Sales Tox placed in front of a brushed-finish

AN KT-320 aluminium panel,

For those who wish to follow our
own procedure, full-size glossy prints of

Also available
HE-30 Wired £73/5/-

The famous HE-30 in money-saving semli-kit form. All major components are premounted
and complefa instructions make assembly a pleasure. ® Tunes 550 KC to 30 MC in Four
Bands (includes Broadcast Band) @ Built-in Q-multiplier for Crowded Phone Operation
® Calibrated Electrical Bandspread on Amateur Bands. @ Stable Oscillator and BFO for
Ciear CW and SSB Reception. @ Built-in S-meter. ® Automatic Noise Limiter. ® ¢
Tubes. @ 220-240 VAC 50 CS.

MATCHING TRANSMITTER TX-88A. Similar In style and size to HE-30 receiver, Band-
switched 80 to & metres. Completely self-contained with built-in plate and screen Modulator,
Power Supply 220-240 VAC, Antenna Relay, Meter. 25 Watts input. Write for full details.

i \e:

TE-19 il TE-44
CRT CAPACITANCE-RESISTANCE
REJUVENATOR ANALYZER £34/15/-
TESTER £34/15/- . R

N o Capacitance Bridge Circuit measures 20
® Checks and Corrects all TV Picture mmf to 2000 mmf. @ Checks capacitors
Tubes, including 110 degree types. ® for opens, shorts, intermittents, power
Quality Check indicated on large 4Y;- factor and leakage at rated voltage 0-
inch meter. @ Leakage Check, @ Re- $00V. ® Measures resistance 2 ohms to
pairs Inter-element Shorts and Open Clir- 200 meg-ohms. @ Determines furns and
cuits ® Rejuvanates all Cathode Ray Tubes. impedance ratios. ® Magic-eye null in-
® Portable Leatherette Covered Case. dicator, ® Meter reads Insulation Re-

sistance. @ Direct reading dial. @ In-

valuable for TY and Electronic Service.

TE-22

TUBE TESTE 17/18/-

OU Checks nowR Compadronsi Nuﬁls’so{s SINE SQUARE WAVE ;

new T-9 T pes, 7-Pin and 9-Pin’ Minjafuru: AUDIO GENERATOR £28/10/- Thi ducti f th inted
Octals, Lock-ins—over 1,600  different ® Factory Calibrated and Tested ® Fre- 1s reproduction of the printe
f;p::. I. kTmh fo'rl Cam'od. en;i:sion. guencya Ranqe—.‘osine 20 CS cfo 2002KCK(i:n wiring board pattern is somewhat
shorts, eakage, lamen continuity. our Bands — uare 20 CS to 25 . i .
® ‘Porfab_le—woi.qh: only &b, o Fast- ® Frequency Risponu plus or minus "."a"e’. than hali"aﬁual. s'zhe' Full
setting Slide Switches. @ Slide-out Tube 1.5db 50 C5 to 150 KC. @ Etched Circular size prints are available via the query
Chart, Dial (vernier tuned). service.

ALL PRICES INCLUDE SALES TAX—ALL EQUIPMENT FOR 220-240 YAC. ||the front panel are availuble through
the query service.

All controls are mounted on the front
Ar AYETTE Ennmomcs panel, along with the level meter. The
position of the controls is visible in the

L

Division of Electron Tube See the LAFAYETTE } front panel photograph.

Distributors Pty. Ltd. o:eTesf.Equipmonf ah;“:fl." and range Thep wiril:\g of (It)\e unit should be
All Mail enquiries and Orders to: LY., 523 sC’ld South Head Rd., Rose fﬂmx Slmfgbﬁo&ward, ash we hil\’ﬁ pre-
. NSW ared a wiring diagram showing all con-

VICTORIAN SALES CENTRE « gwhe g
TISCO AGENCIES, Overend and Nampt nections and components. The photo-
']A:AD \L‘:':.DIN?;:F;:E.ST Sts, Waoloongabba, Qland. =~ " graphs and schematic circuit should also

" MACK'S ELECTRONICS, 199 le St., be of assistance in this regard. .

WINDSOR, S.1, VIC., 51-6362. Adataide, S Ot V99 Rundle st There are one or two points which

should be noted when constructing the
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unit, The wiring board should be mount-"
ed on fibre or plastic washers or spacers, |
to raise it above the chassis surface by’
at least 3/16in. This prevents accidental :
short-circuits, and lets the board clear!
the heads of bolts securing under-
chassis tagstrips.

The equalisation switch (S1) is a 2-
section 2-pole 4-position rotary switch
with the two sections double spaced (lin
apart). If difficulty is experienced in
obtaining the switch with double spacing
of the wafer sections, a three section
switch may be obtained and the centre
section removed. The prototype switch
was in fact produced in this way.

The recording control switch (S2) is
a 4-pole 2-position type, and due to its
proximity to the lower edge of the
front panel it should be one of the
newer miniature rotary switches, Other-
wise it may be difficult to fit the finished
amplifier unit into a recorder case.

The recording indicator is an NE2
pigtail-type ncon bulb mounted behind

covncssere PARTS LIST omermcrmc

1 Chassis and front pancl. Panel
151in x 4in, chassis depth 5lin.

1 Printed wiring board, as per dia-
gram, 11}in x 3lin,

1 2 section 2-pole, 4-position rotary

switch (see text). 3

1 Miniature 4-pole, 2-position
rotary sw. 4

1 Single pole, 2-position slider sw. §

1 Level meter, 2}tin sq., S00vA.

4 Germanium diodes, type OA91,
INB7A or sim. :

2 EF86/Z729 valves. H

$2 12AX7/ECC83. 4
1 12AU7/ECC82. .
1 NE2 neon lamp and bezel

assembly (ses text).

1 Microphone connector.

1 Open-circuit phone jack.
3 Contact-type phone jacks.
2 Small co-axial sockets.

1 Miniature 4-pin socket.

3 1 2.3mH RFC (stereo only).
RESISTORS Half watt unless marked
3 1.5 3 33K 2 100K ¢
1 22K 1 33K IwW 1 130K
2 27K 2 39K 6 220K
3 47K 1 47K 6 470K

} 1 10K 1 56K 2 1M
1 12K 1 68K 1 47M
2 15K 1 68K 1W
1 27K ‘W 1 82K

POTENTIOMETERS.
1 10K log. 2 250K lin.

$ 1 230K log. 2 470K log. $

} CAPACITORS Plastic unless marked. §
3 100pF 1 .0082uF $
1 560pF 1 .0VuF
1 .001uF 1 .015uF
2 .0022uF 2 .022uF
2 .0047 uF 4 .047uF 400V 3
1 .0056uF 7 .1uF 400V ¢

$ 1 .0068uF
1 .1uF 25V ceramic

1 .47uF 400V
1 32uF 350VW electro.

1 40QuF 350YW electro.
6 100uF &§VYW electro,

4

1 MISCELLANEOUS. $
5 skirted min. 9-pin valve sockets, ¢

grinted wiring board type; one shield
to suit (for V3); 8 small knobs; 6-
tag length of min. resistor strip
(meter panel); min. 2-lug tagstrip,
2 min., 3-lug tagstrips, min. 4.lug
¢{ tagstrip, min. 7-lug tagstrip; 12-pin
. plug; shielded wire, nuts, bolts, wire

g Lo e g
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Now tape your own
programme in stereo
without costly equipment

Link the amazing new pre-amplifier to a Brenell
Tape Deck (Mark 5 Series 2) and add full stereo
recording facilities to your stereo amplifying equipment.

Produced for the tape recording connoisseur, the Brenell Mark
5 Series 2 Tape Deck, with its skilful design and top-flight
engineering, is simple and reliable. Just two switches controf
Record, Playback, Wind and Rewind and a pause mechanism,
plus a special switch for super-imposing, makes editing
easy and allows second-time recording without erasure.
Invaluable for recording speech with music or for
adding a musical background. The Deck is supplied
fitted with either 4 or } track stereo Erase and

tervsphanic Tape Pra-Amplifier

-3

Precision built and simplicity itself to operate, the pre-amplifier
is designed for use with the Brenell Deck or quarter and half

track stereo decks. It incorporates Ferroxcube Oscillator,

4-speed Equalisation, Signal Leve! Meters and Gain Con-
trols. Instantly it adds full stereophonic recording
facilities to your existing stereo equipment.

If as yet you are nol the proud owner of a trovble-free Bremell Deck, you may use
these pre-amplifiers with whatever Tape Deck you own at present. Also avaifable, is
camprehensive range of Brenell Mono and Stereo Tape Recarders.

Sole Distributors: RCA OF AUSTRAL'A PTY. '-TD.

An Assoclete Company of Radlo Corporation of America

SYDNEY: 221 Elizabeth Street. 61-8541
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586
BRISBANE: 173 Ann Street. 2-7884
PERTH: 280 Stirling Street. 28-5057
ADELAIDE: Newton McLaren Ltd., Leigh Street. 51-0111

Mail the coupon below fo your naarest RCA dealer for brochures of ail models,
- EE e N s S IR GDE IRE GEe aEE BED BN OEE I - -

Please send me a detalled brochure on:

] Deck & Stereo
NAME Pre-amplifier
ADDRESS. i (] STEREO RECORDERS

{7 MONO RECORDERS
Tick as required

ENE I W W AR GEE SIS GO EDE GND BN BED GDR GEN GBS I e
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a red bezel. The bezel assembly used
in the prototype was one normally fitted
with a socket for a miniature Edison-
screw bulb, but the socket was removed
and replaced by a miniature 3-lug tag-
strip to support the neon lamp pigtails.

We understand that ready-made neon
bezel assemblies are available, and
readers may care to substitute one of
these for our arrangement if they feel
that this would produce a more pro-
fessional job.

When soldering small components,
particularly small capacitors, half-watt
resistors and the meter rectifier diodes,
use care to prevent overheating.

It is recommended that the compon-
ent pigtail wire be held with long-nose
pliers or stout tweezers, so that the
pliers or tweezers act as a heat sink,

The heater wiring is above the board,
as may be seen in the photographs, and
is twisted inside 3mm nylex tubing. Keep
the wiring at least #in above the board
to reduce possible hum induction.

Where space permits, components
should be mounted close to the board,
with their pigtail wires bent no closer
than 1/8in from the component body
to prevent strain. The only components
which should NOT be mounted close to
the board are the 220K recording head
feed resistor and its 0.1uF series capa-
citor, These should be raised by about
3/8in on their leads, %o reduce induc-
tion of recording signal into the re-
play preamp. .

EARTH BRAIDS

All  shielded cable earth braids
should be wired as shown in the circuit
and the wiring diagram. Otherwise the
amplifier may exhibit excessive hum or
even instability in extreme cases. The
microphone input socket should be in-
sulated from the front panel by the fibre
‘washers supplied with it, the earth
connection being made via the shield
braid to the board.

The unit may be used with either
two—or three-head decks, as mentioned
previously. For two-head decks, addi-
uonal poles are required on the

“record/play” switch of the tape deck— |

the basic 110 amplifier remains un-
altered. An auxiliary circuit diagram
which will be given in the next article
will show all the connections required
for the different types of deck,

As supplied, the Brenell deck heads
and R/P switch are connected in a
different fashion from that required for

the 110 amplifier. The existing plugs |3

and switch wiring must be removed and
re-wired according to the diagram pro-
vided, otherwise the heads may be
damaged. Other decks will probably re-
qijire re-wiring of the head connections
also.

Some models of the Brenell deck have
the replay head connections brought
out to an unshielded tagstrip underneath
the deck mechanism. 1t is necessary to
make a small shield cover for this
tagstrip, to prevent hum and bias in-
duction. We made a small shield cover
out of 20 gauge brass sheet, and solder-
ed it to the existing shield plate over
the erase/record head connection strip.

This completes the description of the
Playmaster 110 tape amplifier unit. The
next article will describe the adapter
power unit, which wui combine with
either one or two 110 amplifiers to
form either a mono or stereo tape
adapter suitable for use with any high-
fidelity amplifier system.
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| A once-a-year clearance for eat_\‘\:
cash buyers! Limited sto?ks w‘|‘
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Ultra-Light headshell and 1.4 connecting lead.

ADC 4 elliptical stylus stereo cariridge. Garrard
301 transcription furntable. Pioneer SM 83 stereo

£3o amplitier (28 walts RM.S, per channel), normally
BEST £230. You save £30.
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PRICE:
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o Thorens TD 135 Player
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@ Pioneer SMB 161 Stereo Tuner/Amplifier
o Two K.EF. “Celeste” Speaker Systems

CASH PRICE £270
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amplifiers
although only on

beneath the tap

A COMPLETE STEREO RECORDER USING

THE PLAYMASIER 110
TAPE. AMPLIFIER UNIT

The second power unit to be described as part of the
tape system, the unit described in this article combines with two of the

type 110 amplifiers and a suitable high-quali
stereo tape recorder system. Used with suita

"Playmaster |10"

deck to form a complete
le microphones and loud-

speakers it is capable of very high quality recording and reproduction,
yet all components of the system have been designed to facilitate con-
struction.

By Jamieson Rowe

LAST month, you may recall, we
described an Adapter Power Unit
which combined with either one or two
of the “Playmaster 110" tape amplifiers
of March to form either a mono or
stereo tape adapter system—one requir-
ing the use of an existing high-quality
mono or stereo amplifier system for
loudspeaker operation on playback.
However, as there are applications where
complete replay facilities are required
in the tape unit itself, we describe this
month a power unit which includes
power output stages.

This power unit has two single-ended
output channels and is intended for use
with two type 110 amplifiers to make
up a complete stereo tape recorder. A
slightly modified version will be des-
cribed in a following article, having a
single push-pull output channel for
those wanting to make up a complete
high-quality mono recorder. Both ver-
sions will employ the same power supply,
bias/erase oscillator and chassis.

Before describing the new power unit
a correction must be made regarding an
erroneous statement made in the April
article. It was stated that the Bogen
erase heads used on the Brenell deck
are low impedence types, requiring less

60

erase voltage than those used in such
decks as the Collaro (English Magnavox),
In fact, the Bogen erase heads are of
relatively high impedence and consider-
ably higher than the other types. It is
the Bogen RECORD heads which are of
relatively low impedance.

Because of the differing head imped-
ances of the various decks, it is not
possible to design an amplifier which will
suit all decks without modification. How-
ever, the 110 tape system has been
arranged to suit without modification
decks having a head complement similar
to that of the Brenell—high impedance
erase, low impedance record, medium
impedance replay (where used). With
various modijfications, it may be
used with a number of other decks and
head complements, as discussed in the
appendix at the end of this article.

Let us now turn to the circuit of the
new power unit for a brief discussion
of its operation. The circuit may be split
for discussion into three basic sections—
the output amplifiers, the bias/erase ocil-
lator and the power supply.

The output amplifier channels employ
6GW8 (ECL86) triode-pentode valves,
using one valve per channel. The valves
are connected in a two-stage feedback

At left is the stereo recorder power unit connected to
a single Playmaster 110 tape amplifier. Two of these
ore normally used with the power

unit,
e was connected when this photograph

was taken. The power unit has been designed to mount

e deck, having a chassis of shallow
construction.

amplifier circuit hav-
ing an output of ap-
proximately 3 watts
RMS (in the voice
coil). The input sensi-
tivity of the channels
is approximately 150-
mV for full output

The response of the
channels is flat within
1dB from 35 cps to
19KC (approx), the
3dB down points oc-
curing at 25cps and 25KC. Thus whether
used for tape or gramophone reproduc-
tion the channels will give excellent tonal
fidelity.

The output of the amplifier channels
is at 1Sohms impedance. It is taken to
the 12-pin sockets, from which it passes
to the 110 amplifier units and their
“Output” jacks. This allows external
speakers to be connected to the recorder
system for high quality reproduction in
the home. Any high quality 150hm
speakers in suitable enclosures could be
used with the unit in this fashion, the
recently described “Playmaster 109 Book-
shelf” units (December 1964) being em-
inently suitable.

If external speakers are not used the
output signals return to the power unit

yoovsoncss SPECIFICATION reveeewe

THE power unit described combines
with two type 110 tape amplifiers
and a high quality deck such as the
Brenell Mark 5 Series 2 to form a com-
plete stereo recorder. It contains power
supply, erase/bias oscillator and replay
$ power amplifiers.

0  The power amplifiers are single-énded
output channels using 6GW8 valves and
have an output of approximately w
(RMS) maximum. Response is within
3dB from flat over the range 25cps—
25KC, and the overall recorder response
obtained will be close to that of the
2 110 amplifiers — 40cps to 19KC at
¢ 15ips, 40 cps to 18KC at 7.5ips, 40cps
to 8.5KC at 3.75ips and 40cps to 4KC
at 1.875ips (these figures refer to 3dB
down points).

Using the replay system of the re-
corder for gramophone record repro-
duction from a crystal or ceramic pick-
up the response will be virtually the
same as for the 15ips tape speed, and
full bass and treble control is retained.
For further specifications regarding the
110 amplifiers refer to the March article.

from the 110 amplifiers, and are fed to
the internal speakers. These would
typically take the form of small round
or elliptical units mounted at each end of
a portable case, or perhaps slightly
larger units ‘mounted in the halves of a
split and removable case lid.

There is no reason why the internal
speakers could not be larger, properly

ELECTRONICS Australia, May, 1965



TO DECK
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fyg&?;cit::g;lt;' ggl;og;scboilstit?:g;} tt';:: Above is a complete wiring diagram of the sterco recorder power unit, to
tape recorder were to be made a “non- @low construction by enthusiasts with little previous wiring experience, Below
portable” console unit — perhaps the is an underchassis photograph of the unit, showing the actual wiring and
basis of a complete home stereo system, placement of parts. Thesé have been distorted in the above diagram where

since it may be used for high-quality a literal representation would have impaired clarity,
gramophone reproduction.

In such a case the unit could well in-
corporate two enclosures identical to the
Bookshelf units placed at opposite ends
of a longish console (the longer the
better, within reason!), or preferably use
two Bookshelf enclosures as ‘‘internal”
speakers separate from the deck and
electronics console,

The bias/erase oscillator is identical
with that used in the adapter power
unit. It employs a 12AU7 valve in a
push-pull Hartley circuit, and delivers
a pure waveform to ensure quict eragure
and low recording distortion.

The actual coil used differs from that
used in the adapter power unit, as may
be seen from the photograph. As men-
tioned in last month’s article, the first |
coil was an original Brenell unit, but
these are not available in this country.
Accordingly, arrangements were made
for equivalent coils to be manufactured
locally, by R.C.S. Radio Pty. Ltd.

The coil used in the new power unit
is, in fact, one of the new R.C.S. units.
It uses the same colour code as the
original Brenell coils to obviate
possible confusion if the latter shouid
ever become available. It is electrically
equivalent to the Brenell coil but is
fitted with additional secondary winding
turns which make it also suitable for
use with decks having high impedance
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recording heads. Later on in the appen-
dix we shall discuss the circuit changes
necessary for such decks.

For reference, the R.C.S. coil is desig-
nated by the number 265. The connec-
tion to the secondary winding extension
is colour coded yellow, as may be setn
on the circuit.

The power supply section of the new
unit is basically a voltage-doubler circuit
using two 400 PIV 500mA silicon diodes
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A reproduction of the front panel

print of the Playmaster 110 ampli.

fier, shown hal$ scale. Full-sized un-

glazed prints are available trom the

information service at a cost of 5/,
if required,
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(type 0A210, IN1763, IN2862, etc). A
power transformer having a 124
150mA (DC) secondary rating is used,
although a 125mA type could be used
if available. The transformer is a hori-
zontal mounting type and has two 6.3V
3A windings for heater supply.

HT for the power amplifier channels
is taken direct from the voltage doubler

a small number of corrections and

briefly below, while those which involve

CORRECTIONS TO CIRCUITS, DIAGRAM

INCE the Playmaster 110 tape amplifier was described in the March issue

found to be desirable in order to improve its performance. These are explained

chassis, as is the bias setting pot. The
shaft of the latter is available above
the chassis, being cut short and provided
with a slot for screwdriver adjust-
ment.

The remainder of the chassis is taken
up by the amplifier channels as may
be seen in the photographs. The two
medium-quality output transformers are

modifications to the design have been

circuit changes have been incorporated

in the circuit diagrams reprinted on pages 64 and 65. Readers should modify
the previous parts lists in accordance with the changes. )
1. HT decoupling to the initial stages should be increased by making BOTH

first stages serics resistor from 15K
. For reduced replay preamp

of bias energy.

rectly shown in the circuit diagram.

applies in the case of the Recorder

bypass capacitors 40uF/350VW (one was 32uF), and by

hum pickup from motors, etc., the grid re-

sistor of the EF86 (V4) should be reduced from 470K to 220K.

3. To improve HF stability and reduce bias pickup the three replay equalisa-
tion resistors should be shunted with smail capacitors—the 150K with
with 220pF, the 82K with 100pF and the 56K with 33pF. Also the connec-
tions from the 12-pin power plug to the “output” jack should be made in
shielded twin-conductor cable (see circuit on p. 65).

. It has been found that the RF chokes used as substitutes for the erase
heads (record “off”) in the stereo versions are not really required. In fact
they are BEST LEFT OUT because they inevitably radiate a certain amount

. The 150K and S6K replay equalisation resistors were shown with transposed
markings in the wiring diagram of p. 31 of the March issue. They are cor-

. The bias oscillator HT series resistor in the Adapter Power Unit of April
should be marked 2.2K/3W, not 47 ohms/IW. The value of 470 ohms

increasing the
to 33K/1W.

Power Unit.

output via a simple RC filter. The supply
for the 110 amplifiers and the bias/
erase oscillator receives more extensive
filtering and decoupling by means of
an LC filter employing a 14H 60mA
choke, a 1.5K resistor and 100uF of
bypass capacitance.

This degree of decoupling is required
to ensure low-frequency stability, as the
system possesses considerable gain and
the tape replay equalisation is charac-
terised by a substantial amount of bass
boost.

Mechanically, the recorder power
supply unit is constructed on a shallow
rectangular pan-type chassis measuring
1lin x 9in x 1%in overall. The shaliow
chassis and the use of a horizontal
mounting power transformer kecp the
total height of the unit to approximately
43in, making it suitable for mounting
beneath the deck mechanism.

The chassis has been designed so that
it may be used either for the stereo
recorder power unit described herein or
for the push-pull mono recorder power
unit to be described in a later article.
The latter will have identical power
supply and bias/erase oscillator sections,
the only difference being that in place
of two single-ended stereo output
channels it will have a single push-pull
channel using the same pair of 6GW8
valves.

The power supply section of the unit
occupies almost half the chassis, due
to the bulk of itS components. The
power transformer is in oOne corner,
adjacent to which are the doubler
electrolytics and the filter choke, with
the two dual electrolytics occupying the
remainder of this section of the chassis.

Of the remaining half of the chassis
the bias oscillator section occupies
approximately one-third, that adjacent
the power transformer. The oscillator
coil itself is mounted beneath the

mounted obliquely to conserve space,
being adjacent to their respective valves.
In the push-pull mono version, a single
centrally placed transformer will be
used.

The end of the chassis remote from
the power supply section is used for the
interconnection sockets. At the bias
oscillator end a small four-pin socket is
used as before for connection to the
deck interlock switch, while the two
12-pin connectors for the type 110 ampli-
fiers are in the centre. Two polarised
two-pin sockets are mounted at the far
end for connection to the internal
speakers.

WIRING DETAILS

The underchassis wiring is visible in
the photograph, and should be made
clear by the wiring diagram which we
have prepared to aid the lesser-experi-
enced constructor. All minor components
are supported on either the resistor panel
(miniature type) or on mintature tag-
strips. It should be fairly easy to dupli-
cate the original wiring using the photo-
graph, circuit and wiring diagram as a
guide.

One or two points should perhaps be
mentioned in connection with the wiring.
As with all audio equipment, the heater
wiring should be carried out in twisted
wires to minimise external fields. The
wire used should be sufficiently stout
to carry two or three amps without
undue temperature rise (7-.010 nylex
covered is quite satisfactory), and the
heater wiring should preferably be done
befgre the rest.

In wiring up the shielded cables for
signal and bias/erase connections, follow
carefully the wiring diagram concerning
the shield braids. Deviations from the
connections shown may cause hum,
instability or bias injection into
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signal circuits, and
recommended.

When soldering small components to
tagstrips or the resistor panel, do not
bend their pigtail wires too close to the
body of the component or damage may
occur. Also do not cut the leads too
short (leave at least 4in), or the
component may be damaged during
soldering. If possible, use a pair of
weezers or pliers as a “heat sink” during
the soldering operation, by using them
to grip the wire between the component
and the joint.

The output
provided with

are nol

transformers may be
additional secondary
winding taps, to suit other speaker
impedances. If it is desired to
use internal and extermal speakers of
other thane 15 ohms impedance
the wiring to the 12-pin and 2-pin
sockets could be taken from the appro-
priate taps, the 15-ohm taps still being
used for the feedback. If transformers
having no 15-ohm secondary tap are
used (perhaps because these are already |
possessed by the constructor), the feed-
back resistors at least will have to be
altered accordingly. !

The feedback resistor value varies with
the square of the impedance ratio, i.c.,
for a secondary impedance of half the
value given (7.5-8 ohms) the resistors’
would be one quarter the value shown
or approximately 1.8K. For a 3.75-ohml
sccondary the value would be approxi-
mately 820 ohms.

POSSIBLE TROUBLE I

However, it should be noted that
using other transformers may necessitate |
more modifications than just a simple |
change of feedback resistors—different |
transformer phase characteristics may |
require the use of a feedback phasing
capacitor and/or alteration of loop gain
by modification of step circuits or feed-
back ratio.

The head connections, both for two-
head and three-head decks, were given |
last month. Particular note should be
made of the connection between the deck |
itself and the amplifier chassis; if this
is not done operation will be plagued
with instability and hum,

When the wiring is completed, the
mains can be connected after the 110
amplifiers and speakers have been
plugged in. If you are greeted with a
loud scream from one or both channels
after warmup, switch off and reverse the
output transformer primary connections,
as the screaming would indicate t‘hatI
the feedback polarity is positive rather
than negative.

Providing the wiring and components
are satisfactory, this should be the only
possible source of trouble and, if the
feedback is correctly polarised, the
system should be ready for immediate
adjustment and use.

As with the adapter power unit, the
heater balancing pots should be sct by
turning up the replay gain controls and |
adjusting the pots for minimum hum in |
the respective channels. Determination
of the minimum can be done by listen-
ing to the speakers or by connecting a
VIVM or millivoltmeter across the |
speaker leads. |

Adjustment of the bias control should
be done according to the instructions
given in last month’s article. Briefly, the
idea is to increase the bias to the point
where the signal on the tape has peaked
and fallen to about 0.8 of its peak value. |
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THINKING ABOUT A BETTER
TURNTABLE, THEN YOU CAN'T PASS

THORENS

MODEL TD135

A professional turntable festuring a
precisely machined turntable end
o specisl inbuilt levelling device

a single control knob for the
on-off switch and the four

speeds, end the unique
“ Thorens two-step drive
system to  eliminste
Fe Y s’ vibretion.

ONLY £62

Enjoy the advantages of an elaborate transeription turntable without any isolation
problems. The new Professional type tone arm BTD-12S is mounted as an inteqral part
of the TD135 turntable. A precise, secure and easy (o use rugged instrument, the
BTD-125 Is specially adapted. to guide cartridges of the highest iateral and verticat
tompliance sately across the record providing minimum inertla, both in the Mhorizontal
and vertical planes. Additional features of the Thorens TD135 are the use of Precision
Ball Bearings throughout and a cohvenient integrated arm control for lowering and
raising the Pick-up. The stylus force is realised by means of a spring device exerting
4 torque on the bhorizontal shatt, which s precisely adjustable through a knob
callbrated In grams. Length 15in, width 13 3/16in, depth 3 3/16in, height 3 9/16in.
weight, 15.51b,

BEFORE YOU BUY,
PLATE OF THORENS

COMPARE THE MECHANISM OVER AND BELOW THE UNIT
TURNTABLES WITH ANY OTHMER UNIT, YOU WilL ACCEPT

NOTHING LESS THAN A THORENS.

THORENS MODEL TD224
The world's first combined franscription
turntable and Automatic Record Changer
by Thorens has these many features.

® Speed requiarity (wow and flutter con-
tent) and rumble level (horizontal and
vertical) excesd NAB standards for studio
equipment, a 4.speed operation through o
long rubber belt low speed stepped pulley
and idler wheel drive system., @ Patented
variable speed control (plus or minus 3 per

THORENS MODEL TD124
The TDI24 is unmatched for monophonic
or stereophonic sound reproduction. The
drive system utllizes an extrs compliant belt

plus idler wheel to Iisolate any motor cent}]  with high precision flluminated
vibration and special shielding of the turn. stroboscope. @ Precisely machined, non-
table flywheel, elimlinates any induction of magnetic  12in  turntable, weight 7Ib.

stray fields by magnetic pick-up cartridges.
The Thorens TDI24 also features 4 speeds
plus variable speed adjustment control
{plus or minus 3 per cent) a 12in Hitlb
table with separate non-magnetic shell
cover, exclutive Thorens clutch assembly
for fast stap and start with no stylus injury.
A speclal Thorens feature s a built in
stroboscope enabling speed checks while
the record Is being played and also acts
os a pilot light. The Thorens exceeds NAS
specification for rumble, wow and flutter
and is sold with one full yoar's warranty.

ONLY £83

® Professional type BTD-12S Tone Arm with
stylus positioning slide, balancing counter-
weight and precision-calibrated stylus force
edjustment. Low inertis and very low bear-
ing friction. Low frequency resonance beiow
10 CPS for high compriance cartridges.
® Plays automatically up to 8 records
(Y%in stack). @ Intermines records of any
diameter between 7in and I12in. ® Records
cleaned during play by means of a built-
in continuous cleaning device mounted on
the record feed in arm. ® Can be operated
manually.

ONLY £140

'AUDIO ENGINEERS Pty. Ltd.

342 KENT STREET, SYDNEY. 29.6731
44 WARREN STREET, THE VALLEY, BRISBANE. 26-754

“
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50
INTERNAL

+ 260V [REC. ON)

VOLTAGES MEASURED WITH

AYMASTER 110 TAPE AMPLIFIER
£ RE

20,00003/¥ MULTIMETER, VTVM + 300V (REC. OFF) » l. » l. . '
OR SIMILAR HIGH {MPEDANCE 50 50
METER : SAME CAN -lsova_ :5ova: INSULATED ZOOVWI— Ax0A210, +\

w LINK WI(PIN 4

240V

IN1763 etfc. ELECTROSTATIC
SHIELD

Above is the circuit diagram of the Stereo Recorder Power Unit, which should

be used in conjunction with the wiring diagrom ond underchossis photo-

graph in constructing the unit. Below and on the facing page are reprinted

circuit diagrams for the Adopter Power Unit and the Playmaster 110 ampli-

fier unit, incorporating the modifications mentioned on page 62. All three
circuits show typical circuit voltages.

UNIT 2
WF USED) (k

UNK WITH
PIN 4

.
PLAYMASTER 110 TAPE AMPLIFIER 4
Iovw nova_ Jsova_

M / ADAPTER W 4 ® SAMECAN

y

»

64

Stereo Recorder Power Unit

PARTS LIST

-t

Power teonsformer, 124V  at
150mA, 2 x 6.3V at 3A, flat mtg. 4
Output transformers, med. quality,
7000 ohms SE to 15 ohms,

1 Filter choke, 14H at 60mA.

2 6GWS valves, 1 12AU7 valve.

1 Bias osc. coil (see text). b
2 Silicon pwr diodes type OA210 or |
similar,

N e

RESISTORS (¥ watt unless marked). §

2 x 150, 2 x 180/1W, 1 x 470/1W ¢
2 x 1K, 1 x 1K/3W, 1 x 1.5K/-
3W, 2 x 27K, 2 x 68K, 1 x
6.8K/1W, 2 x 10K, 4 x 22K,
2 x 220K, 2 x 1M, 2 x 100 ohm
slider pots, 1 x 25K LIN pot.

CAPACITORS

2 x 6.8pF, 2 x 150pF, 3 x .0047uF/-

600V, 2 x .01uF, 1 x 24uF/350VW

electro, 2 x 25uF/3VW electro, 1 x

32-32uF/350VW electro, 1 x 50-

5OuF/350VW electro, 2 x 50uF/-

10VW electro, 2 x 100uF/200YW
electro, one insulated.
MISCELLANEOUS

3 x miniature 9-pin valve sockets; 2

2 x 12-pin sockets, 2 x polarised 2-

pin spkr. sockets and plugs, 1 x min.

4-pin socket and plug; 18-lug
length of miniature resistor panel;

3 x 10-fug, 3 x 6-lug min. tagstrips;

power cord and plug; nuts, bolts,

grommets, etc.

Chassis, 11in x 9in x 1lin. ¢

y
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1" to '5' to 5-pin socket

PF1555FT
[]
- ] ¥ IEC D.BA
. : T 5x20
X -
e oy 3
X 1
UF4007 i i
. 101.‘.1 -4 D —a
2 c: i
1 SAME CAN I Imvw‘-‘w 150mA !
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= I
100 4 L) -
ol 56K
INSULATED  209YW IEC 0.4A T
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; 1& TAPE AMPLIFIER IELD
STER Hlll[ﬁ’ﬂ \OER POWER UNIT MODIFIED
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136 VICTORIA ROAD, MARRICKVILLE, SYDNEY,
AND 636 KING STREET NEWTOWN-51-7008

C.T.330 20K.OPY

D.C. Volts, .6, 6, 30, 120, 600, 1200,
3000, 6000 A.C. Volts, 6, 30, 120,
600, 1200. D.C. Current, .06-6, 60,
600mA. Resistance, 6K, 600K, 6meg.,
60meg. D.B. minus 20 to plus 62.
§ Ranges. Specially suitable for
transistor use.

£7/19/6 post 5/.
C.T.500 20K.OPVY

D.C. Volts, 2.5, 10, 50, 250, 500,
1000, A.C. Volts, 10, 50, 250, 500,
1000. D.C. Current, .05, 5.50,
500mA. Resistance, 12K, 120K,
1.2meg., 12meg. D.B. minus 20 to
plus 62.

£6/12/6 rost s/.
S.E.550 100K.OPV

D.C. Volits, .5, 2.5, 10, 50, 250, 500,
1000. A.C. Volts. 2.5, 10, 50, 250,
1000 D.C. Current. 10uA, 2.5, 25,
250mA, 10 amps. Resistance, 2K
200K, 2M, 20M. D.B. minus 20 to
plus 62.

£10/7/6 Post, 7/6,

P.T.34 1000.0PV

D.C. Volts. 0, 10, 50, 250, 500,
1,000.
A.C. Volts. 0, 10, 50, 250, 500,
M.A. 1-100-500 RESISTANCE.

£2/12/6 Post 5/,
200H. 20K.OPY

D.C. Volts, 5, 25, 50, 250, 500,
2500. A.C. Volts, 10, 50, 100, 500,
1000. D.C. Current. 50uA, 2.5,
250mA. Resistance, 6K, 600K.
Capacitance. 2 D.B. Ranges.

£5/5/— Post, 5/.

ALL PRICES NET. INC. S./TAX.

V.T.V.M.

27 Ranges A.C. Powcred.
D.C.V. 0, 1.5, 5, 15, 50, 150, 500,
1,500.

A.CV. 0, 1.5, S,RIS 50, 150. 500,
ACY. P. to P 0. 14 4 14, 40,
140, 400, 1,400, 4,000.
Resislance 1 ohm to 1,000 megohm.
D.B, — 10 DB. to 4+ 65 D

£21/5/-

Post 10/.
H.V. Probe to 30 KV, £4/2/6.

WIDE BAND
0SCILLOSCOPE

5 Meg. Bandwidth. Push-pull vertical and horizontal
Amplifiers. 8 position, high sensitivity vertical Amplifier,
Frequency Compensated on all positions. Calibrated .02
to 600 volt. Hard-time base, 20 cycles to 75K. Latest
American R.C.A. circuitry. Comnlete with probe.

3-inch £49/ 17/6; 5-inch £55/15/-

SERVICE STATIONS
IGNITION ANALYSER
OSCILLOSGOPE

Simple to operate Quick, accurate visual indication of condition,
operation and faults in spark plugs, coil points, condenser, gap settings,
etc. Latest American design. Will pay for itself within 1 month on

electronic tune-ups.
Circuit, operating instructions, graphs and 5 l / 5 / -

fault indications included.

STEREO
TAPE AMPLIFIER

Tape. Amplifier. May issue, Complete, Stereo Tape. Amplifier. § watts

per channel.
KIT SET __ £80 WIRED & TESTDEIL £9“(;J_

To suit Brenel, BSR, Collaro or Truvox 3-head decks.

able if required.

12 watts per channel. Equal to 101 amplifier. Wired and tested. Only
£100

The Complete 110 Tape Recorder in Cabinet with 4 Speakers as in

Bookshelf Units. B.S.R. 4 track. 3 head, 3-sveed deck. 12 Watts per
2 Mikes. 1800ft Tape. Wired tested.

£160/0/0
PA,N EL ‘METERS

channel, Guaranteed.

G.D.O.
UNITS

T.E. 18 ' LA FAYETTE—8 Bands,

360Kc to 220 Mess. 240V A.C.
operation,
£19/15/- \ W
D.M. 81.—6 Band. 2 Mecz. to 260 EDGE TYPE
arlelt. . N.uvlgt_eri,se-d. K 24(4:)\;“: A.C. 1 mA, Scaled. S. Meter. Stereo
v accuracy 2 p.c. “ . "' T“:l'l“' £1 / S/~
£21/15/- 2'" 3" 4" PLASTIC
D.M. 811.—Fully transistorised. COVERED PANEL
Latest tunnel diode system, 6 Band. UNITS
Mee. to o:&ux“‘ Battery | yatest P series Yin Barrel
. 50 mmA. 200 mmA. ImA, 10 mA
£25/15/_ 500mA, 1 Amp, 10 Amp. 15V,

Post: N.S.W. §/.. Interstate 7/6. | S°0V- From £1/10/-

LEADER
SIGNAL GENERATOR
LSG 11

240v A.C. Powered.

6 Band, 120 Kc to 390 Mess.
Provision for Crystal.

An Ideal TV Marker Generator.

£14/15/-
Post. N.S.W. 7/6, Interstate 12/6.
LA FAYETTE SIGNAL
GENERATOR

6 Band. 120 Kc to 260 Megs.

£13/5/0

T.E.46
RESISTANCE-
CAPACITANCE

Bridge and Analyser
Capacity 20 pfd to 2,000 mfd.
Resistance 2 ohm to 200 megs.

Also tests power, factor, leakage,
impedance, transformer ratio, insula-
tion resistance

to 200 megs. at 600V.
Indications by eye and meter

£25/19/6

T.E.22
AUDIO GENERATOR

Sine and Square Wave,
20 Cycles to 200 KC. 4 Bands.
Frequency response plus/minus

1. .B.
60 Cycles to 150 K.C.
Output impedance 5,000 ohm,
Output volts, 0 to 7.

£22/2/6

VALVE TESTER

Tests all valves, diodes, rectifiers,

checking filaments, shorts. Merit on

direct reading. Good-bad meter.
Complete with tube chart.

£13/7/6

Post. N.S.W. 7/6, Interstate 12/6
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