





Eeaturesigisnecificalions

Channels: 2 {stereo)

HT supply: ~310V, actively filtered
Tested load impedances: 40, 6Q, 8Q

Signal-to-noise ratio: 77dB

Damping factor: >20 (8Q), >10 (4Q)
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HT soft-start

Valve line-up: 4 x 12AX7 twin friodes, 4 x 6L6 beam power tetrodes

Output power: 2 x 10W (80, 6Q)), 2 x W (4Q) (see Fig.3)
Operating mode: Class-A (80), Class-A/AB (6Q, 4Q)
Input sensitivity: ~1V RMS (80, with feedback enabled)

Channel separation: >60dB, 20Hz-20kHz (42, 6Q & 8Q)
Harmonic distortion: typically <0.1%, 6Q & 8Q (see Figs.384)
Frequency response: +0.6dB, 30Hz-20kHz (see Fig.5)

Mains power draw: typically 120-130W
Other features: ultra-linear outputs, remote volume control option, delayed HT,

e Dimensions: 294 x 304 x 186mm (W x D x H} including protrusions

ally liked to use a transformer with
much higher secondary voltages but a
specially-designed power transformer
would be much larger and more ex-
pensive, as already noted. Having said
that, there is future potential for this
amplifier to be upgraded with better
(more expensive) transformers to en-
able it to deliver substantially more
output power.

The valves can be replaced without
any disassembly. Their sockets are me-
chanically mounted to the thick (2mm)
PCB to prevent the solder joints from
breaking loose during valve removal
or insertion. The thick PCB also helps
to support the relatively high weight
of the output transformers, which
are mounted on the board for ease of
construction.

Temperature-sensitive components
such as electrolytic capacitors have
been kept away from the high-dis-
sipation components, primarily the
6L6 valves and associated 5W cathode
resistors. However, due to the compact
size we have not been 100% success-
ful; one of the large filter capacitors is
near the output valves. Checks of its
temperature during extended opera-
tion show that direct heat transfer is
minimal and should not be a problem.

Semiconductors

There are some semiconductor
components in this circuit but not in
the audio signal path. Mostly, these

30 SILICON CHIP

perform power supply filtering, to
get rid of ripple and keep the ampli-
fier quiet. The HT delay and soft-start
circuit is also built using solid-state
components.

We should acknowledge considera-
ble input to the design of this amplifier
from Allan Linton-Smith, the designer
ofthe Majestic loudspeaker system fea-
tured in the June and September 2014
issues. Allan built the first hard-wired
prototype and the concept was then
considerablyrefined and transferred to
the final PCB featured in these pages.

Allan also suggested using the Al-
tronics line transformers, based on
a discovery by Grant Wills that they
could be used as cheap and effective
ultra-linear valve output transform-

. ers — see htip://home.alphalink.

com.au/~cambie/6 ANSamp/Grant
Wills 6CMBamup.hitm

Circuit description

Fig.1 only shows the circuit for the
left channel signal path. The right
channel is identical and the corre-
sponding component numbers are
provided in blue.

The line-level input signal from
RCA socket CON1 has a 1IMQ DC bias
resistor to ground, in case the signal
source is floating. The signal then
passes through an RF-rejecting low-
pass filter comprising a 120Q series
resistor and 100pF ceramic capacitor.

The signal is then AC-coupled to

(nominally) 20kQ logarithmic volume-
control potentiometer VR1 by a 1.5uF
MKT capacitor. This gives a-3dB low-
end roll-off at 5Hz. Note that depend-
ing on part availability, a motorised
potentiometer with a value as low as
5kQ may be used, in which case the
-3dB point rises to 21Hz.

The wiper terminal of VR1 is con-
nected to ground via a 1IMQ resistor
so that if it briefly goes open circuit
during volume changes, the grid of V1a
does not float. The signal is fed to this
grid via a 22kQ RF stopper resistor.

V1a and V1b form the preamplifier,
which is very similar to Jim Rowe’s
design from the February 2004 issue
of SILICON CHIP (“Using The Valve
Preamp In A HiFi System”). Essen-
tially, this consists of two common
cathode amplifier stages in series, with

“mnegative feedback around both.

V1’s plates are fed from a filtered
HT rail of around 224V DC, somewhat
less than the 308V DC main HT rail
due to voltage drops across the two
RC filter resistors (6.8kQ and 47kQ).
These filters reduce coupling between
channels, reduce coupling from the
output stage to the preamp stages and
minimise supply ripple reaching the
preamp. The preamp is the most noise-
sensitive section as the signal level is
lowest here.

In fact, because hum can be picked
up from AC-powered heater filaments,
we are running the 12AX7 filaments
from regulated 12V DC.

Self biasing

All valves in the circuit are self-
biased. Vla’s anode runs at around
120V, ie, 224V minus the drop across
the 270kQ resistor. With zero bias, a
12AX7 will conduct around 3mA at
this voltage, dropping to near-zero
with a grid-cathode bias of around
-2.2V. With a 3.3kQ cathode resistor,
V1a’s operating point tends to settle at
about 0.3mA and thus the cathode is
1.2V above ground.

The output signal from V1a’s anode
is coupled to V1b’s grid by a 220nF
capacitor and this grid is DC biased
using a 1MQ resistor to ground. V1b
runs at a higher power than Via,
with a 680Q cathode resistor giving
an operating current of around 1mA.
Therefore, its anode load resistance is
lower at 100k<2.

The output at V1b’s plate is coupled
back to Vla’s cathode via a pair of
parallel 470nF polyester capacitors

siliconchip.com.au



‘TXTH Ae[aa Aq 19x00s auoydpeay ay)

0} 10 (§NOD ®IA) S[eUIULId} 19y eads a1 10Y)e 03 payoums st Indino seuriojsues) ay], ‘uonesado Teaur-eI)[N 10§ SUBAIDS aATeA Jndjno ayy 0} suonpauucy padde) sey
¢, Jewxojsuer) ndng ‘(sapomna) 991y 10 9779 Y1oq) ¥A 3 €A Jred ndino [nd-ysnd sarip 0} afe)s ures pue sapids aseyd e se sajeiado Yorym (apoLn uim} LXVZT
Jatyjoue) zA 0) paj uay) st jndino sy 'saSeys om) ur uoneosyrpdureaxd feusis sapiaoad yormm (apoLr UMy ZXVZI B) TA 0JUI paj uaty st pue 1y A jod aumjoa pue
19y HY ssed-moy e ySnoay) sassed [eusts Sururoour ay Y, ([eonuapr st [puueyd JySu aty) dyidury aAfeA 0219)g SUoMELIN a1} JO JINDIID [SUURTD o[ Y} :T°SLy

" owsswunen! 4314/ TdINY INTUA 034ILS SNOMVEUND 55

3
£ ¥\ LrSDe ONIHOLIMS

a\ k/ 60 ANOHIQVIH/IDIVAdS
2 - ‘A3YAMO SI LINDYID SIHL NIHM IN3STAd
AV O AOOE 4O SSIOX3 NI STOVIIOA:ONINIYM
< Y bl ’
=01 _ _ 00¥N1L ant ~
LAR (AN} mw 9d [4¢E]]
. SINOHJAVYIH
ML TZ8 R v
- W ¢ 38 NI NMOHS T4V SY38WNN Livd JALYNYAIV) TYDLLNIAI
L g | e L] wogE SITANNVHD LHOR! IHL 'NAOHS AINO TINNVHD L4317 210N
PZAR S
il ol T
P9L1/919 MLAZZ JU0LY
YA

SNOD ML
SINOHIAVIH NOD ML xE
- OLV (041) azz+ :
o ] E L
oG _+ i 3 = ML (AL dootmm WIS
(¥NODI mzoo_._.. E 3 Zwl u
(qzAT) 2 mr L -
— S g WeF = m ol M= 00
AOS e = a5y 9 MLYZZ "
m:_%w M Mool = q13A) A
" 3
TNNVHD L4t siLw V.Hl ¢ o1 (sl ||-=—..| (v
€dL € DIW J1ig | B0ZL
€L My sdLl A Aogs | AoZL* INOD
2 {ry) NdNI
FO—O] (6744 4u0zZ il rmz
(S vn S
MOvaqId {GgAl7|91A —I.—-ll (zNoD)
At A
AOE9 AOE9
4u0zZe JU0Ly XT
£€8003/4XVCI1 2
. W ML Ml A M ML
9913/919 L roor j0zZ S=)joct 3001 3042 Aoy -
€A - e 4rigg .
MLAg9 ._. -_-
+ -g - ¢ ¢ AAAA
1H ABOET _ - A y R NT -
PL'8ALA / EL'YAEA) ADVIS INAINO (9A/ZA) ¥ALINdS ISYHI {SA/ 1A} JOVIS HAMdWv-Tdd

31

NOVEMBER 2014

siliconchip.com.au



‘JIe)s Jos pue Ae[ap uo-uiny L ue sapraoxd [D] ‘THTY Joje[nSar xeauy| pue royoeded 8y J100zz

e ‘T3¢ 18ynoa1 aSpraq £q paonpoad [rex AzZT poje[nSex e wogy uni sjusWe[y LXVZT 81 s[m ‘woneinSyuod [a[jered/sanias e ur AP0AIIp SuswIR(y 99 91} SaALIP
Arepuodas HyAZT Sururewas sz, xojoedes saysakjod Juosp e pue £0)-10) saoisisue) afejjoa-ySiq Surstidwoo sarjdnmu soueyeden e Aq yno paxayy st ayddrx oy
JO1SOI\ "[Tex LH AOTE © aonpoad 0} za[qnop aSejjoa € Suisn pagyoal pue SaLIas ur Pajoauuod sIe ], pue L], s1euLiojsues} 1emod [EpI0I0) Jo SaLIepU0das aY) 1781

mowssxunsarod WIIAITdINY ANTYA 0IYILS INOMYEHND 5§

0950X1S = £9609°£¥S01

T YOM NLAE09SOSY 78O LI/P8OLWI v_i< L,
8OPSNI LOOPNL IONIIVE3dO SI i
TUHM LINDAID SIHL NO INIS3¥d
& AV STOVOOA TVHLIT ONINIVM
EET ! ! ! A ,
4e607 <10l ML e L
= WL BO9SE |, |00 w
DIw
m-=4ugQ|
_ A9L = < AST d DVATZL
i J 1 o e soglmm  FUOLF rigozz e
97 J £§§29 8D ‘9O Lr§DU LD ‘SO + + 508 VW
, SNIVW 0al
J 1 1J J MOTS a3snd
S EETS s
IS
o
JIOWH OL " L
..v_.m.. b0zl dIOYOL VA8 )
)
©OLY AZL*
{av-80LL/W1 >w<
Lo £z
L T Al
6NOD . R .
1nodxa & ) B PR
H - VE0ErNd 40, H QIO¥OL VA9 L
AOOY i AOE9 ame
4rigg - 0¥ oam AOOF L v
* Jriozy == Az,
\v“}/v_ an N
v g v
voZ1 MOIS VL
LOOVNL ¥a san O~0—= Acg,
MW 14 v
wl v s AOEZ
AV ki BOVSNLAL o .
grigzy == za T/ o
)] AV LL
ov
(1) ALE
Lht G v_§< >
8OYSNL La i

+NLJE0PEOSH LO

siliconchip.com.au

SILICON CHIP

32






Perts st

Chassis/power supply

1 timber plinth with base (details
to come)

1 top cover cut from 3mm clear
acrylic (details to come)

1 small tube acrylic glue

1 front panel, code 01111142, 249
x 30mm

1 rear panel, code 01111143, 248
X 53mm

1 160VA 37+37+15+15V toroidal
transformer (Altronics MC5337)

1 80VA 12+12V toroidal
transformer {Altronics M5112)

4 screw-on 30mm equipment
feet (Jaycar HP0830, Altronics
H0890)

4 M4 x 15mm machine screws
and nuts (for feet)

1 15mm anodised aluminium knob
to suit VR1

1 snap-in fused IEC mains male
socket for 1.6mm panels
(Altronics P8325)

2 M205 250VAC 1A siow-blow
fuses (one spare)

1 red chassis-mount RCA/RCA
socket

1 white chassis-mount RCA/RCA
socket )

2 red RCA line plugs

2 white RCA line plugs

2 red binding posts (Jaycar
PT0453, Altronics P9252)

2 black binding posts (Jaycar
PT0461, Altronics P9254)

1 SPST ultra-mini rocker switch,
250VAC rated (Altronics S3202,
Jaycar SK0975)

1 1m length 2-core mains flex

1 1m length 3-core mains flex

1 200mm length 3mm diameter
black heatshrink tubing

1 200mm length 8mm diameter
black heatshrink tubing

1 200mm length 20mm diameter
black heatshrink tubing

1 1m length heavy duty red hook-
up wire

1 1m length heavy duty black hook-
up wire

1 1m length single-core shielded
cable

1 1m length medium duty black
hook-up wire

1 12-way screw terminal strip
(Jaycar HM3194, Altronics
P2135A)

6 M3 x 25mm Nylon screws and
nuts

1 M4 x 6Bmm machine screw

2 M4 nuts

2 4mm D shakeproof washers

1 4mm ID eyelet crimp connector

3 red 6.4mm crimp spade
connectors

12 4G x 9mm seif-tapping screws

10 small Nylon cable ties

Main board

1 double-sided PCB, code
01111141, 272 x 255mm

2 15W 100V line transformers
(T1,T2) (Altronics M1115 — do
not substitute)

2 5VDC coil 3A contact SPDT
micro relays (RLY1,RLY2)
(Altronics S4141B)

6 M205 fuse clips (F1-F3)

1 1A M205 slow-blow fuse (F1)

1 3A M205 slow-blow fuse (F2)

1 6A M205 slow-blow fuse (F3)

1 white vertical RCA socket
(Altronics P0131) (CON1)

1 red vertical RCA socket (Altronics
P0132) (CON2)

2 2-way vertical pluggable terminal
blocks (CON3,CON4) (Jaycar
HM3112+HM3122, Altronics
P2512+P2532)

1 PCB-mount switched 6.35mm
stereo jack socket with long pins
(CONS5) (Jaycar PS0190)

1 3-way vertical pluggable
terminal block (CON7) (Jaycar
HM3113+HM3123, Altronics
P2513+P2533)

1 5-way vertical pluggable terminal
block (CON8) (Altronics
P2515+P2535)

4 chassis-mount phenalic 9-pin
valve sockets with bracket
(V1,V2,V5,V6) (Jaycar PS2082)

4 chassis-mount ceramic 8-pin
valve sockets with bracket
(V3,V4,V7,V8) (Altronics P8501)

6 2-way pin headers, 2.54mm pitch
(LK1-LK®6)

2 shorting blocks (LK4-LK5)

1 5-50kQ 16mm dual gang log pot*
(VR1)

2 6073B-type mini flag heatsinks

4 M4 x 10mm machine screws

4 M4 shakeproof washers

4 M4 nuts

8 M3 x 15-16mm machine screws

10 M3 x 10mm machine screws

12 M3 shakeproof washers

12 M3 nuts

s

current than 12AX7s, we run the fila-
ments of V3 & V4 (and V7/V8) from
6.1V AC, slightly shy of the nominal
6.3V, due to compromises made in
power transformer selection. It still
works fine; it just takes a little longer
for the valves to reach full emission
after switch-on.

Speaker connections & feedback

A 470Q 1W resistor across T3’s sec-
ondary ensures that there is some load
even if there is no speaker connected.
This is necessary because operating a
push-pull transformer-coupled ampli-
fier with no load can lead to very high
ACvoltages at the valve plates and sub-
sequent flash-over in the valve sockets.

T3’s secondary connects to the
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speaker terminals via the normally
closed contacts of RLY1 and pluggable
terminal block CON3.

RLY1 is energised ifheadphones are
plugged into the front panel socket,
disconnecting the speaker and re-
directing the signal to headphone
socket CON5 via a 220Q resistor.

If LK4 is fitted (and we recommend
that it is), feedback is applied from
T3’s secondary to V1a’s cathode via
a 470nF capacitor and 22kQ resistor.
Since the output is in phase with the
input, by applying some of the output
signal to V1a’s cathode, we effectively
reduce the drive for V1a, giving about
14dB of negative feedback.

There is a limit to how much feed-
back can be applied in this manner due

b

to the phase shift created by the induct-
ance of T3. We have set the feedback to
give as much distortion cancellation as
possible, while keeping it stable with
capacitive loads.

The circuit as presented is stable
with several microfarads across the
load, even when driving it with a
square wave.

By the way, the 470nF capacitor in
the feedback path is important as it
damps shifts in valve bias in response
to changes in mains voltages and vatve
temperatures.

With feedback enabled, input sensi-
tivity is around 1V RMS. Typical CD/
DVD/Blu-ray players produce around
2V RMS so this should be plenty in
most circumstances. With LK4 re-

siliconchip.com.au



14 M3 Nylon nuts v

22 3mm inner diameter Nylon flat
washers

8 6.3mm M3 Nylon tapped
spacers

2 TO-220 insulating washers and
bushes

1 1m length medium duty blue
hookup wire (250VAC rated)

1 1m length shielded audio cable

1 200mm length 3mm diameter
blue heatshrink tubing

6 small green Nylon cable ties
(maximum 2mm wide)

2 small biue Nylon cable ties

* > 20kQ recommended; substitute
motorised pot for remote control
option (see details in part two
next month)

Valves

4 12AX7 dual triodes (V1,V2, V5,
V6)

4 6L6 beam tetrodes — matched
pairs if possible (V3,V4, V7,V8)

Semiconductors

1 4093B quad NAND Schmitt
trigger IC (IC1)

1 LM/LT1084-ADJ 5A adjustable
low-dropout regulator (REG1)

1 KSC5603D 800V 3A high-gain
NPN transistor (Q1)

3 STX0560 600V 1A NPN high-
gain transistors (Q2-Q4)

3 BC547 100mA NPN transistors
(Q5,Q7,Q9)

2 BC557 100mA PNP transistors
(Q6,Q8)

1 red/green 2-lead bi-colour 3mm
LED with diffused lens (LED1)

5 blue diffused lens 3mm LEDs
(LED2-LEDS)

1 W04 1.5A bridge rectifier (BR1)

2 1N5408 3A 1000V diodes
(D1,D2)

3 1N4007 1A 1000V diodes
(D4-D6)

Capacitors

1 2200uF 25V electrolytic

2 470uF 400V snap-in
electrolytic

4 100uF-50V electrolytic

2 100uF 16V electrolytic

5 39uF 400V low-profile snap-
in electrolytic (Nichicon
LGJ2G390MELZ15) (Mouser)

2 1.5uF 63V MKT

5 470nF 630V polyester

2 470nF 63V MKT

8 220uF 630V polyester

1 100nF 63V MKT or 50V
multi-layer ceramic

2 100pF ceramic disc

Resistors (1W, 5%)

9 1MQ 2 9.1kQ
2 270kQ 4 6.8kQ2
2 220k 2 3.3k
2 120kQ 2 680Q2
2 100k 2 470Q

6 47kQ 2 220Q
2 22kQ 182Q
5 10kQ 447Q

4 3300 (5W, 10%)

Resistors (0.25W, 1%)

7 1MQ 1 560Q
1 150kQ 2 470Q
2 10kQ 1 330Q
2 1kQ 4120Q

moved, the overall gain is much higher
and the input sensitivity is around
350mV RMS for full power. However,
distortion rises to around 0.5% at 1kHz
and >1% at lower frequencies.

Note that the 470nF series capaci-
tors in the feedback network are im-
portant. These form high-pass filters
in combination with the feedback
resistors, with a -3dB point of around
15Hz. If DC feedback is used, the bias
time constants in the circuit form a
type of relaxation oscillator and the
bias voltages never quite settle down,
leading to asymmetric clipping and
other undesirable behaviour.

Power supply

The separate power supply circuit

siliconchip.com.au

isshown in Fig.2. All components, ex-
cept the two power transformers T1 &
T2, power switch S1 and the fused IEC
mains socket, are on the main board.

There are three main power require-
ments for this circuit: the 310V HT rail,
the ~12V DC filament supply for the
12AX7s (at around 1A) and ~6VAC
for the 6L6 filaments, at around 4A.
We also use the 12V DC rail to power
various ancillary circuits, as described
below.

All of T1’s secondaries are con-
nected in series, along with one of
T2’s secondaries, to produce 114VAC.
T2’s other secondary provides a little
over 12VAG, to run the 6L6 filaments
ataround 6.1VAC each, in series pairs.
The 12VAC is also rectified, filtered

NOVEMBER 2014
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RaiitsiifistACurrawongjRemotelControl

1 double-sided PCB, code
01111144, 50 x 50mm

1 4-pin header, 2.54mm pitch .
(CON10) ‘

1 4-pin female header, 2.54mm
‘pitch (CON11)

1 1kQ mini vertical trimpot (VR1)

1 4MHz crystal, HC-49 (low-profile
if possible*) (X1)

1 3-pin header, 2.54mm pitch, with
shorting block (LK7)

1 18-pin DIL IC socket

1 2-pin right-angle polarised header

1 2-pin polarised header plug with
crimp pins

1 200mm length light-duty figure- 8
cable

1 9mm tapped Nylon spacer

3 M3 x 6mm machine screws

1 M3 nut

1 3mm |D shakeproof washer

1 3mm ID flat washer

1 3mm ID Nylon flat washer

1 universal remote control (eg, Al-
tronics A1012, Jaycar AR1719)

2 1N4148 signal diodes (D7,D8)

Semiconductors

1 PIC16F88-1/P programmed with
0111114A.HEX (IC2)

1 infrared receiver (IRD1)

1 7805 5V linear regulator (REG2)

2 BC327 PNP transistors (Q10,Q12)

2 BC337 NPN transistors (Q11,Q13)

1 BC547 NPN transistor (Q14)

Capacitors

3 100pF 16V electrolytic

2 1uF monolithic multi-layer ceramic

3 100nF monolithic multi-layer
ceramic

2 22pF disc ceramic

Resistors (all 0.25W, 1%)
118kQ 1100Q
5 10kQ 122Q

4 1kQ 110Q

* |f using a full-height can crystal,
add 1 x 20mm length of 10mm-
diameter heatshrink tubing

power supply and mounted the PCB
in place. Now it’s time to power it up
without the valves in place and check
that the power supply is working.

Start by popping the fuseholder
out of the mains input socket using
a flat-bladed screwdriver, then fit the
fuse (plus a spare) and re-install it.
Leave LK4 & LK5 offthe board for now.
From this point on until the top cover
is fitted, be careful to avoid putting
either of your hands near any of the
components on the top of the board
— touch the assembly using insulated
probes only.

Now set your DMM to DC volts (with
a range that goes up to at least 300V),
plug in the mains cord, switch on and
observe the LEDs. The four blue LEDs
adjacent to output transformers T3
& T4 (LEDs3-6) should immediately
light. Blue LED2, next to the head-
phone socket should remain off while
LED1 (power) should be red.

Ifyour amplifier doesn’t display this
behaviour, switch off immediately and
wait for the HT voltage to drop to a safe
level before troubleshooting. This can
be monitored by connecting the nega-
tive probe of your DMM te one of the

valve socket mounting screws and the

positive to the cathode (striped end)
of D1. Wait for it to drop below 40V
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before touching the board and to 10V
before doing any soldering or other

~ work on the board.

Assuming blue LEDs3-6 are work-
ing properly, these indicate the state of
the HT rail. They will be glow brightly
when dangerous voltages are present
and dim significantly once the HT
capacitors have discharged to a safe
level. Note that they will continue to
produce a small amount of light for a
long time after switch-off but will be
quite dim by the time the HT rail drops
below 10V or so.

If these LEDs do not light up, one or
more could be installed with the wrong
polarity or might be faulty. Once the
HT has discharged, you can connect a
current-limited voltage source across
each LED to check them. Some (but not
all) multimeters can light blue LEDs
when set on diode test mode.

If LEDs3-6 are working but LED1
does not come on, this points to a
possible fault in the low-voltage AC
wiring, the regulator section or a prob-
lem with IC1 or Q5-Q8 and associated
components. Check these areas, start-
ing by measuring the voltage between
pins 4 & 5 (the two topmost pins) of
one of the 9-pin valve sockets, which
should be stable at just above 12V and
proceed from there.

On the other hand, if LED2 is on,
that suggests a fault in Q9 or its base
resistor or a short circuit in that section
of the board.

Assuming that you get the correct
LEDs lighting, LED1 should turn green
about 20 seconds after switch-on. Dur-
ing this time, you can check that the
various voltage rails are correct.

First, measure the DC voltage be-

_ tween pins 4 & 5 of the 9-pin valve

sockets as mentioned above and check
that you get close to 12.3V. You can
also confirm that there isn’t too much
ripple on the regulated supply by
measuring the AG voltage between
these pins; it should be below 100mV.

Now check the unfiltered HT supply
voltage, between the cathode of D1
and one of the valve socket mounting
screws. You should get areading close
to 320V. .

The filtered HT voltage can be meas-
ured between pin 3 of any 8-pin valve
socket and one of the earthed mount-
ing screws. Pin 3 is the pin closest to -
you, on the right — see Fig.6 in Pt.2
last month. This should give a low
reading (a few volts) initially while
LED1 is red and then it should shoot
up to 318V or so (ie, a couple of volts
below the unfiltered HT rail) as soon
as LED1 turns green.

The other filtered HT rails can also
be checked, at pins 1 & 6 of each 9-pin
valve socket (lower-right and upper-
left respectively). With the valves not
yet fitted, these should all be pretty
close to the main filtered HT rail at
around 318V although they will rise
more slowly after LED1 turns green.

Testing the remote board

If you have fitted the remote control
board, this is a good time to test it
now that you have determined that
the power supply is working properly.
First, set your remote control to one of
the supported codes. For the Altronics
A1012, this is either 023 or 089. For
the Jaycar AR1719, use 97948 (Philips
02 CJ 412 TV).

Now aim the remote control at the
receiver and hold downthe volume up
or volume down button. You should
see the acknowledge LED (LED1) flash
and the pot shaft rotate.

If nothing happens and you have
definitely programmed the remote
for the correct code then that suggests
either a fault on the remote control
board or an improperly programmed
PIC micro. Check that the board’s 4-pin

" siliconchip.com.au
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