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1. Summary

Combo 5W Valve Amplifier and 8” Rola speaker. Unknown maker.
, Dec 2017.

1.1 Original Amplifier
Professional construction — well made. No markings. Based on R&H Feb 1941 5-Watt Amplifier.

MIC socket to volume pot, with wiper to 6J7 pentode mode gain stage, with 2kohm bypassed
cathode bias, and 250k load to VS3. Shunt RC 1M/5nF tone control on grid input to 6VV6 SE output
with 5k output transformer, and 250Q 3W cathode bias with 25uF bypass, and VS2 on screen.
Anode to VS3 feedback via 100Kk.

Full-wave 5Y3 rectifier to 16uF VS1, then choke to 16uF VS2, then 22k dropper to VS3.

Components

Power Transformer Red Line; 0-200-230-240V; 290-CT-290V 60mA, 6V3 2A, 5V 2A; E.S..
Markings on bellend: 347 , Type No 6292

Output Transformer RolaCB G81 5,000 D L6

Choke RCS Filter Choke, Type T.C.60, 100mA, 30 H, 250 ohm DCR.
Speaker Rola 8” alnico, 45 374, D 33/1, A Cone: 62
Tubes 5Y3 GT/G Radiotron E4 12

6V6 GT/G Philips USA K66
6J7 RCA metal K3

CAPs Ducon aerovox leaded electrolytics 116
Tecnico leaded electrolytics 4126, 4126
Tecnico black mud;

Resistors IRC WW
IRC metal cap end 1W
CC colour banded and colour/dot
Weestat pots

Dating:

Red Line is in Sept 1948 advert, and 347 marking may indicate March 1947.
Tecnico cap marking 4126 may indicate 4 Dec 1946.

Rola frame marking 45 374 may indicate 1945. Most likely an 8-14 model.
R.C.S Radio was a part supplier from Sydney.

Issues:

Differences to R&H Feb 1941 circuit: 1M 6V6 grid leak (not 500k). 100nF for 6J7 screen bypass
(not 500nF). 10nF for 6J7 output coupling (not 50nF). 16uF first filter, and no 1kQ field-coil CL
filter. 290-0-290 HV (not 385-0-385). Heater with one end ground (not 6.3V CT grounded). No

7k5Q 10W pre-load on VVS1. 5nF & 1M tone control across 6J7.

6J7 screen resistor open-circuit; 2k cathode +10%; 20k dropper +15%; 100k feedback +50%; 250
WW cathode +30%; 1M grid leak +26%. Old electrolytics, and mud paper caps. No AC switch or
fuse. Bus ground, and heater to ground. Wire insulation old and cracking. Speaker cone with 2
small holes. Box handle leather broken at ends. Old box rubber feet.
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2. Modifications

New mains IEC socket and fuse (0.5A 5x20 IEC F). Nomex shielded rear.

431KD10 MOQV across primary winding.

Fuse PT secondary CT (125mA T IEC).

Added 1N4007 diode in series with each 5Y3GT anode (290-0-290V is ok with single
1N4007).

Replaced all caps (electrolytic, paper). First filter can be much larger due to PT series
resistance.

Heater with tuned humdinger pot.

Replaced input jack with switched % floating. Moved volume pot to 6V6 grid leak, with
1MQ in parallel with wiper. Typical 1M grid leak, and added 10k grid stopper in top cap
clip. Moved socket to top of chassis with neoprene washer, and used flexible wiring, to
suppress microphonics.

Replaced fixed 6J7 screen bypass with tone pot in series with 440nF (Wima MKS4 250Vdc
rating gets hit at turn-on). Lowered cathode bypass to 680nF, and raised cathode resistance
to 2k2, to give low frequency roll-off below 100Hz due to speaker.

Added 270Q 2W screen stopper to 6V6. No grid stopper — the volume pot provides that if
needed. Reduced coupling cap to 4n7 (from 50nF) to raise high pass corner to ~65Hz.
Reduced cathode bypass to 10uF (from 25uF) to raise high pass corner to ~65Hz. Raised
cathode resistor to 330R to sit total idle dissipation at 12W.

Tone pot modified to place series RC in parallel to Vol pot, with wiper at ground and cap
can be low voltage - wiper at min = HF cut. Other side of pot used for 6J7 screen bypass
cap.

Speaker transformer primary taken to new terminals. Speaker frame connected to amp
chassis.

Repair the two small holes in speaker cone.

RETMA 7AC

RMA 7R
ROTTOM VIEW
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Measurements
Power transformer primary, secondary, and choke megger test ok.

Rail Idle levels (Mains 244V)

VS1 312V (4.3Vrms); turn-on peak 392V
VS2 300V (~20mVrms)

V2 cath/anode 15.2V/272V (46mA, 11.8W)

V1 cath/anode/screen | 2.1V/79V/61V

Heater 6.4

Sec HT 280-0-280

Power transformer primary DC resistance: COM; 38Q, 4502, 48Q).
Power transformer secondary DC resistance: 173Q + 185Q.

Output transformer 5k SE primary DC resistance: 634Q.

Choke DCR: 233Q

See measurements folder for power level and tone setting spectrum plots. 5W cranked. Hum
negligible. Low gain, so may need a pedal.
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3. Design Info

3.1

Australian 5W Combo

Input stage — 6J7 pentode

Page 5 of 6

VS3 ~ 300V; 250k Plate ~ 92V (anode current ~ 0.83mA); 1140k Screen ~ 65V (screen current ~

0.2mA); cathode=2.0V; 2k2=0.92mA.

3.2 Output Stage — 6V6GT Single-Ended

This Class A single ended output stage uses the 6V6GT pentode with bypassed cathode bias. A
5kQ impedance is presented to the 6V6 plate by the Rola CBG81 OPT with a nominal 2Q speaker

load.

VS2 is lower than VS1 by about 11V: choke DCR of 233Q and 45mA. Plate DC voltage will be
lower than VVS2 by an amount up to ~29V; ie. OPT primary resistance of about 635Q with idle
current of 45mA. Cathode voltage has an idle bias of 11V. So effective plate-cathode idle voltage
is about 310-11-29-13=257V, and screen-cathode voltage is about 310-11-13=286V.

The maximum output valve bias current allowed is dependent on the maximum recommended plate
and screen dissipation of 12+2W for the 6V6GT: Ibias(max) = Pd/ Vb = 12W / 260V = 45mA.
With a cathode resistance of 290Q2, and cathode voltage of 13V, the plate idle current is 45mA.
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3.3 Power Supplies

A standard CT full-wave rectifier circuit with 5Y3GT is used with 290V secondary HT windings
with centre-tap, and 16uF capacitor input filter, followed by LC filter, giving 310V at 44mA.

The effective source resistance is comprised of the reflected power transformer primary resistance =
480 x (290/240)? = 70€; plus the secondary resistance = 173Q; which sums to 243Q.

With choke, and 150uF VS2 filter, the ripple voltage is low enough not to be a concern.

The 5Y3 is directly heated cathode, so VS2 rises significantly before valves start conducting — an

issue for 0.22uF coupling cap.

Heater 1 6VV3 CT 2A: 0.3 + 0.45 = 0.75A.
Heater 2 5V-0V 2A: 2A.

No over-voltage protection is needed for the OPT, as the feedback circuitry loads the primary with

120kQ.

Simulation with 50mA loading on VS2 (301V, 60kQ); fuse in CT line.

Simulate period in PSUD2 10ms 50ms continuous

Simulated RMS current 0.47A 0.312A 0.085A

Multiplier (based on 0.125A fuse rating) 2.5 0.68

IEC60127-2 Quick-acting F min limit multiplier | 4 2.75 1

Simulate period in PSUD2 20ms 150ms 600ms continuous
Simulated RMS current 0.39A 0.33A 0.2A 0.085A
Multiplier (based on 0.125A fuse rating) 3.2 2.6 1.6 0.68
IEC60127-2 Time-lag T min limit multiplier 10 4 2.75 1
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| .
I 270
VS2 4N7
T 250v g _
M2 M 6V6GT V2
) M2
INPUT 220K
q
CcwW
10K 440N V4 10uF
M [ 2s0v 500K %7' SOV
300 c
TONE
0.68uF
2K2 _—
63V
VOLTAGE RAILS VALVE QTY
RAIL IDLE 6V6GT 1
V% VS1 310V, 4.3Vrms 6J7 1
V82 300V, 20mVrms 5Y3GT 1
HEATER 2 6.4V
TRANSI HEATER-1
RED LINE 6292 RCS TC60
5x20 1N4007 5V VS1 — VS2 W04
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CONSTRUCTION

A S-WATT GENERAL PURPOSE AMPLIFIER

E have referred in articles pre-
viously published in “Radio and
CE Hobbies" to the difficulty of ob-
taining certain types of imported
valves which are not made in Australia,
Naturally, our Australian valve factories
must give fifst place in their produetion
to valves for which there is the greatest
demand. These are the valves one finds
in most of the radio receivers of the day.
Such valves must be regarded as es-
sentials, for, if we didn’t have them, we
couldn’t, have receivers.
However, there are quite & number of
non-essential, but mighty handy, types

o

Right: A general view of
the amplifier. The input
terminals are in the fore-
ground, and behind them,
the shielded 6J76, The
main electrolytics should be
of the 600 wvolt type.

e e m

which don't come on this list, If these
valves are to be had at all, they must be
imported, as a rule from the U.S.A.

Valyes such as the 6A6 or 6N7, 608G,
6F7, and 2A3 are on this list, as well as
the beam power valve, 6L6G, and all
equivalents,

Unfortunately, the home builder, be-
cause he doesn’'t mind using unorthodox
valve types—in fact, he is generally in-
trigued with them when properly em-
ployed—is going to miss these types.
Buf, on the other hand, it isn't much
use turning out designs which revolve
on the use of these valves, if they can
only be obtained in small quantities, if
at- all.

All we can do is to take stock of the
position, and see what can be done with
the valves which are being made In Aus-
tralia,

A typical example of this was our de-
velopment, of the 4/40 receiver, in which,
for the first time, Australia was infro-
duced to the idea of using R.F. pentodes
as output valves.

This idea was so revoluftionary that

5

This amplifier is the first of a series we intend to describe,

setting out standard circuit designs of the day. Such

amplifiers are in constant demand, and we must have

something for you when you require it. All these amplifiers

will be thoroughly tested, and will contain only reliable

circuit features. Wherever possible, the results of i
laboratory tests will be included.

some of our readers may still be hesi-
tating about using it. In this respect,
we may say in passing that the original

Base—9iin. x 6in, X 3in.
1 Power transformer, 385 v. at 100
mills,, 6.3 v. filament,

1 Filter choke, 100 mills,
2 8 mfds. 600 v. electrolyties.

1 16 mfds. tubular electrolytic.
1 .5 mfd. tubular condenser.

1 056 mfd. tubular condenser.
2 25 mfds. electrolytics.

1 1.5 meg. resistor.

1 .5 meg, resistor,

1 .25 meg. resistor.

1 .1 meg, resistor,

PARTS LIST

1 20,000 ohms resistor,

1 2000 ohms W.W. resistor,

1 250 ohms W.W. resistor.

1 7500 ohms W.W. resistor
watts).

1 .5 meg. volume control.

3 Octal sockets!

1 4-pin socket,

1 Valve can.

2 Terminals,

Valves—6J7G, 6V6G, 5Y3G.

Speaker: Field coil 1000 ohms, input
5000 ohms.

Nuts, bolts, hook-up wire, &c, -

(10

RADIO AND HOBBIES FOR FEBRUARY

4/40 has been in constant use ever since
it was built some months ago, and has
never given a minute's trouble. Our
contention that half-a-watt was enough
for any midget set has been entirely jus-
tified by our experience.

Dozens of people have heard this set,
including quite a few engineers of some
standing, and all have been quite im-
pressed by its performance,

OUTPUT VALVES

However, we aren't intending at the
moment to talk about the 4/40. Our
problem is concerned with output valves.

As you will have realised by this time,
we have always been firm advocates of
the 2A8 valves, or their counterparts,
the 6A3's, when building high gquality,
high output amplifiers, This view is
shared, of course, by’ most sound engin=-
eers, where audio limits are within those

PAGE THIRTY-SEVEN



118 CLARENCE ST, SYDNEY, N.S.w.

CONSTRUCTION

cﬁnéeﬂ[ fogefﬁer or

Suloeré Ke/oroc[ucﬁ.on
the

STANDARD 5 WATT

AMPLIFIER

Hlustrated in Technical article

anu/

OLA K12

Becsuse of its ndvsn:ed design features, Rols KI(2 is the idsal speakel

Five Watt Amplifier for every other well-designed radio receiver or am|
. In this speaker is combined every worthwhile modern fschnical rafinemont
aned 1o give suparb performance,
lm amploys the new "Kappa” cone, "Permalflex”
magne! capable of excitation to 12 wahs,
'llh o faatures result in smooth and eflortless handling of low and high volume
lave

Faithiul ropraduction of frequencies ranging from 60.6000 oycles,
Ploating sbsence of spurious frequencies and othec forms of dislartion
conmon to_lows well-detigned spsakers.

Good transient response resulting in clean speoch and faithiul reproduction
of olipped notes.

And abovs afl, ROUA KIZ is offersd for 52/ [to-day's ruling prica] s pries
which makes #his spasker by far the best buy on the mark

Your local distributors will be pleased fo supply further i

JORN MARTIN Pty. Lid,,

spider and improved electro-

Manufactured by:

ROLA COMPANY (AUST) PTY. LD, Ctorence st

Sydney,

GEO. BROWN & Co. Pty. Ltd,,

287 CLARENCE STREET, SYDNEY, N.S.W.

NSW.
The Boulevard, Richmond, E.I, Vic. JAS35k
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specified fer chise valves—about 15 watts
maximum under any conditions of Class
A amplification,

But here’s the rb—the 2A3 types are
now very hard to obtain, They are also
in the list of imported valves not made
in Australia, abd, at the moment, there
doesn’t appcar much likelthood that they
will be made here,

So there is hothing for It—we must
think out other ways of building good
amplifiers using the valves we have on
the shelves of all radio dealers.

BACK TO THE 45,

Ong suggestion which has been put
forward is that the 45 type should be

'USE WITH TUNERS

sally suited for
us types of radio
tuners. A simple TRF. tuner will
convert il into a high quafity local
receives, whils simple a8d more com-
plicated dual-wave Juners can ba
We ha s time
sh doreriptions of
such tuners, which may be sdded
al any ¥ime, or ineorporated with the
tuner on the one chawis lo make &
rogular receiver.

revived, using iwo valves In parallel to
replaee  single 243, and four in parallel
push-pull to replace two 2A¥'s in push-
pull.

This idea gives &n approximation of
the 2A3 results, but there are a number
of objeetions e see to it.

In the first place, twiee the number
of output valves would be required to
get these resuits, and therelore twlce the

st

This disadvantage alone will, we fear,
prevent most home builders from nsing
the 45's, and, [rankly, we can't blame
them,

In this eonnection, we are Including
in_Lhis article & chart, fssued by the
AW, Valve Co,, setiing out the character-
istics of all valve types generally used, or
recomnended, for an outpul stage.

If you look at the ratings for a single
243, you will see that its output is given
a3 3.5 watts under optimurp ‘eonditions
tthis rating comes from the standard
valve chart, and isn't included in the
list shown here).

Referring Lo the chart, you will se¢ that
2 palr of 45's In parallel, ai the same
plate voltage (250 volts), will give 3.2
watts. Using 275v. on the plates, this s
Increased to 4 watts, The plate current
and grid drive is about the same for
each.  Also, the plate resistance of the
two valves in parallel is about thc same
as that for a single 243, which is 800
ohms.

PUSH-PULL _CIRCUITS

So much for a single-ended amplifier.

It is In the push-pull circuits that
the difference becomcs nore marked,
owing to the ratings of the 243,

Four 455 in push-pull parallel are
shown in the ehart to give 8 watts with
275 volts. Bul we have obtalned nearly

RADIO AND HOBBIES FOR FEBRUARY



12 watts from a paiv of 2A3' in » simple
sell-biag cireuit, und, nwnder conditions
of cxtreme care, np o 15 wacts by ab-
tainuple. Wilh 2 liwie overionding, nol
advised by the valve makers, bul whicl
o fgvres
cau be still further improved.,

Tt ds also & fact Uil the 45 types can
be severely overloaded Lo give more out-
put, but this i int on which w
at any rale, hesitale (o say Too much
until we bave hud a chance to talk i
over with the makers, In any case, we
must still use fonr of these, against twa,
and an appreciably higher plate emrrent
is needed as against that required for
the 2A%'s. We haven't thic distortion hig-
nreg available at the momenl, but they
should be bout the samc,

Sn the question becomes:
alter our stendard cireni
ended, and a push-pull nmphﬁel
serve good quality and oblain the output
we require?”

BEAM POWER VALVYES

The most obvious alternacive would
seem (o be the use of the 6V6G types
with inverse feedback. Remember thet
we are investigating the possibility of
using as few valves s possible, consis-
tent with good results, and not the best
results Irrespective of cast, size, and
design,

Let us consider, first of all, the small
single-ended amplifier.  You will re-
member the “Fundamental Amplificr”
which used a single 6A3 in ihe outpul,
and which achieved considerable popu-
lerity—n popnlarity which our letiers
show has been maintained,

Perhaps we can illustrate this point
best by quoting &n amplifier we have
just built. It is, in fact, the subject of
ihis article, and uses a pentode amplifier
driving a single 6V8G with inverse feed-
back.

The circult is completely standard, as
you will see, and as far as possible we

of

“Hou can we
a

CONSTRUCTION

5-WATT AMPLIFIER CIRCUIT

SHIELD
J

To

EC.

1000

Here is the circuit of Iha amplifier.

IF a radio tuner is used, the 7500 ohms resistor may
be omitted, and the tuner adjusted so that ils average

his will

ensure the voltages being corrsct, and: also provide sufficient energication for the Rold.
Alihough the 7500 resistor is shown as 10 watt, a 20 walt type will keep cooler and coste
lile more.

plate and calhode, will give an oubput of
5 watls with very low distortion, and has
enough gain fo achleve this figure from
any tvpe of piek-up, magnetic or crystal,
obfainable on the market,
Only three valves are Tequircd—sten-
dard Lypes, and none of them expensive.
Alter tests with this job,

Dave kept. to, the
the ‘valve mak
This amphﬁer “uith 250 volts between

¢ are quite convinced that, for ail-
round work, it is probably better Lhan

This picture shows lhe chassis layoul of the original job.
mounied above the chassis if required. The .5
n of the 6J7G. To avoid parasitics, shield the 6V6G plate lead,

ser

The filler choke could bs
mid tubulac in the centre bypasses,the
or hwist the

plete and screen leads together as they run {o the speaker socket.

RADIO AND HOBBIES FOR FEBRUARY

ihe 243 or 643 type in evcwmmg excepb
perhaps the last little bit of qu:

This will show up probably mDM. of
all In the damping effecl on the loud-
speaker at the lower frequencies, where
the lower plate resistance of the 2A3—
800 ohms, as against 52,000 chms—is &
declded advantage, despile ihe use Of
Jeedback.

As against this, however, we have a
good deol extra gain and enough extra
output o cater for any but the real
high-power fans. In our opinion, the
output obiainable from s single 2A3 is
just not qulle enough when one gets a
Little reckless with a bright new record.

So that, taking it all round, we aren't
BOINg to Miss the 23 50 much in single~
ended amplifiers. Tt is the push-pull
cirenits which feel the pinch much more,

PUSH-PULL PROS. AND CONS,

The most we can get from a pair of
6VEG's wilhout overloading is 9 watts
a1 260 volts, and 11 walls with 315 volis
on the plates and 225 on the screens.
This isn't so bad, providing we arc care
Iul ¢nough in our design Lo make surs
that we do gel il. Bul, of course, we
ave still up ogainst the metter of speaker
damping, which isn', as good @s it is
with the 243 And on high-powered
amplifiers it is the bess end which prob-
ably (akes the most getling, if we are

addmg ‘more—difficultles

tied
speaker systems, Joom acoustics, and so
on.

On the credit side, we still have the

round
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CONSTRUCTION

: 2’” like mad to

MAPI'//V DE LAUNAYS

- Fora BETTER DEAL!

EE that apparition up top? We «call it
"BROKEN PROMISES." Last time it tried to
creep into our business, we gave it such a
hiding it hasn't shown its face here again, But we
hear it is pretty busy elsewhere around town. If
' "BROKEN PROMISES" is frightening the growth
out of YOUR business, call on MARTIN DE
LAUNAY'S for help. Enormous stock . . . keen
prices . . . good products . . . service as slick as
greased lightning—you'd like doing business with
this enterprising electrical and radic supplies
organisation. You'll find PLEASURE as well as
PROFIT in dealing with . . .

MARTIN de LAUNAY Pty. Ltd.

CR. DRUITT AND CLARENCE STS. SYDNEY.
M2691 (5 lines). And at Newcaslle and Wollongong.
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higher sensitivity of the beam power
valves, the easier drive they require, and
the lower cost of the total amplifier, if
we \He leslnlﬂn(‘t‘ coupling. as. of course,
rison now is with
whicl) is our only other
S ntive tor tioue 8 waits

The fact thal The lotal drain of the
8VGG's is only about 90 mills, against
144 for tie 45's, is another worth-while
consideralion,

This is only a brief summary of the

PERFORMANCE
FIGURES

\ CHECK on distorkion, output,
and frequency response was made
n the Airsone Laboratories by cour-
Yasy of ihat Tiem, They show a par-
ticularly fine result,  The rapid lall
in the curve ab Ihe extreme lower
end s rot abnormal, a5 the figures
were taken with the speaker hans-
former in circuit, and in any cass,
the ragian below 50 cycles is very
rarely employed in practice.  Even
s, 8 drop of 55 d.b. at 40 cycles
cannot be regarded as axcessive.

Frequency  Dacibels Variation
30 cycles minus 10
40 eyeles minus 5.5
50 cycles minus 2
100 cycles minus 0
200 eycles minus 9
300 cycles minus 0
400 eycles minus 0

1,000 cycles minus 0

2,000 cycles minus 0

3,000 cycles minus 0.5

4.000 cycles minus 0.5

5,000 cycles minug 0.75

5,000 cycles minus 1.0

7.000 cycles minous 1.0

8000 cycles minus 13

9,000 cycles minus 1.75

10,000 cyeles minus 2.0

11,000 eycles minus 2.1

12,000 cyeles minus 2.5

Raference level faken af 400 cycles

Output lavel ab 2.5 wat

OuTPUT

Maximum oulput without distortion
of the wave-lorm at 400 cycles was
5 watts with an effactive plate volt-
age {plate to cathode) of 250 volts.

Replacing the 5Y3G with s 546,
the effeclive plate voltage increased
4o 270 volts, and the undistoried out-
put 1o 55 watts. Six watts ware ob-
tained with soma dislortion of the
wave-form,

position as it stands, but s0 many people
have wrltten asking us what we intend
to do about the 2A3 question that we
fee]l bound te give some indication on
ouwr line of thought. AL ihe present
time, it looks as Lhough the 6VEG valve
will get some 200d use iu Lhe future, and
we are still investigaling the possibilities
of using <llghl v higher ralings which
will not. seriously affect valve life, and
improve our results,

In (he matler ()I posaible canversion
from 243% (o olher valves, the &VSG
again seenis Lo have the best case at the
lowest cost, :

In our next month’s issue we hope ta

RADIO AND HOBBIES FOR FEBRUARY



CONSTRUCTION

FILTER
CHOKE

6J7c/ bo/F%

To 616
6f

"

$ o Pt

fDV(wZ '

TO CHOKE

S
o

— 7500 (104} |y
T

Heis is the wiring diagram of the
5-watt amplifiar. The 7500 ohms re-
sistor will probably become gquite
warm, so be wure to space it faicly
woll away from the fubular elecira-
Vytic. As with afl amplifiers and sets
with high wattage resistors under the
ase, o couple of vantilation holes
) the side would be an advantage.
The plate and screen (sads to the
socket should ke shislded, or
iwisled together to avoid feedback.

RADIO AND HOBBIES FOR FEBRUARY
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CONSTRUCTION

THE ESSENTIAL LINK

For elficient co-ordination of the

three services — Navy, Army and
Air Force—instan! communicalion
is essential and radio alone can
provide this contacl. Australion-
made Radiolron Valves are sland-
ard equipment for both transmitlers

and receivers in all services.

Nearly live million Radiolron Valves
manulactured @t the  Company's
works, Sydney. a:e now giving
lasting  satislaction to Austialian
_National Services and iis lisleners.
Protect your Radio emjoyment by
insisting upon Ausiralion - made

Radiotrons.

Distributors

Amalgemated Wireless (A ‘sia) Ltd.,
SYDNEY and MELBOURNE.

Australian General” Eloctric
Proprietary, Ltd.,
SYDNEY, MELBOUR‘NE‘ BRISBANE,
ADELAIDE and HOBART.

Adverfiement of Amaleamated Wircles Valee Co., Phy., Ltd.
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have more o Ry On the mabler of ihe
high-powered jobs. For the moment. we
shall have to leave this question. and get
on with our description of this smaller
amplifier

as you will sce, the circuit we use has
a 6J7C penlode amplifer freding a 6V6G
output valve, with inverse feedback us-
ing the parallel feed method which has
pimved so popular, successtul. and simple.
The cireuig, allows for the 250 volt oper-
ating conditions using a 5Y3 or a0 80 rec-
tifier, or for g 275 voll rafing using an
B3V or a 5V4G.

This latter raiing is off the record,”
bui it is accepted by many designers as
m0l Likely 1o bo detrineatal o the aive.
and o pive an jncrease in output. No

_\S & guide to cunshu:h:r; we
hove prepared a list of vollage
measurements taken wilth the original
amplifier, Thess may be oxpected
to vary slightly, perticulsrly as the
ling voltage at differeni parts of tha
city and suburbs is not always the
same.  There wes o difference of 10
volts in plate vollage whan measured
o} the workshop and a! Jhe laboratory.
Such » variation should not be serious,
however,
Voltage output at rectifier, 390v.
Chassis lo oufput screen, 285v,
Cothode lo outpul plate, 260v.
Grid bias across resistor, |3.5v,
Voltage drop across choke, I6v.
Voltage drop across F.C., 90v.
Deop across oul put trans. |2fv.
Totel high tension current, 92 mills.

allerations are required lo the circuit
or wiring olher ihan to use a different
rectifier.

As we bave said, the output of the job
measured in a laboralory is 5 warts for
250 volis, and nearly 6 watts with 275
volts.

One of the disadvaniages of the feed-
back method used is Lhat the plale ci
cuit of the 6J7G cannot be “de-goupled”
without, upscrling the inverse feedback
cireuit. o we must use otber melhods
10 atlack the hum problem.

Now, Lhe cireuit as shown, bui without
e Riter choke, Jws a hum level no
wotse than Ihe ordinary radio set we
hear every day  Our view is that this
isn't low enough lor the real amplifier
enthusias e wants a cureult so quiet
that he can't tell whether the amplifer
is o or off, uniess he gels down on his
hands and knees

It is nur policy, in such a case, to
commend the extra fller choke as a
standard (hing. It doesn't east very
much to install. and it does make an
enormous cifierence to thar last bit of
hnm.

Even the larger 12-inch speakers ad-
vised for (his job haven't a very high
induclanee in Whe speaker field— probably
about 12 henrics—and, although some of
e dilter envkes we iy don't measure
maeh mave than s, they do make o
dillerence, Tn addition, of course, Lhere
is lhe uxtra tiler condenser Lo help
things along.

Wired immediately aller the reclifier,
as we have shown if, the choke not only
smooths the set, but also the speaker

RADIO AND HOBBIES FOR FEBRUARY



Another view of the
amplifier, this time
from the rear.

field. Such a choke also improves the
power supply regulation—quite an im-
portant matter when maximum outputs
are being considered. )

The final result is probably more ef-
fective than a de-coupling of the plate
circuit would be. At any rate, when
standing more than about 3ft. from the
speaker, it is almost impossible to detect
even the slightest hum, even in a dead
quiet room in which “not a leaf stirs.”
And that's the way we like ’em!

INVERSE FEEDBACK

There are a number of ways in which
inverse feedback can be obtained. All
have their enthusiasts, and all have a
good case, However, the difference in
(results between them all is pretty well
even, and at this stage we don’'t want to
enter into g discussion as to how and
why. This might serve as a good article
for a future occasion, We have used this
-parallel feed idea because, as we have
said, it is simple, involving no varying
characteristics with varying components,
and is practically fool-proof in actual
practice,

A few remarks on feedback mightn’t
be out of place. In this circuit, some
‘of the voltage appearing actoss the out-
put circuit of the 6V6G is picked off
through a voltage divider network, and
fed back into the grid circuit through
the plate circuit of the 6J7G.

This voltage is out of phase with the
input voltage which drives the valve,
hence the name “negative” feedback.
.Had the voltage been in phase, we should
have used the term, “positive” feedback.

Naturally, you will see at once that
there must be a reduction in gain, due
to some cancellation of the input voltage

RADIO AND HOBBIES FOR FEBRUARY.

to the valve.
directly proportiona] to the percentage
of feedback. This percentage is governed
by the ratio between the values of the

This gain reduction is

resistors in our network. In this case,
the resistors are 100,000 ohms and 20,000
ohms. The percentage of feedback and
gain reduction, therefore, is 20 per cent.
Actually, the plate resistor of the 6J7G,
its own plate resistance, and the 6U6G-
grid resistor are in parallel with ' this
20,000 ohms, so that the effective per-
centage is a good deal lower than this.

Now, although there is this reduction
in gain, there is also a reduction in dis-
tortion. This can be shown almost equal
to the amount of reduction in gain.
Moreover, the feedback allows a more
linear response over the full frequency
range than would be the case without it.

As the output of any amplifier is lim-
ited by the maximum output obtainable
at the frequency most favored by the cir-
cuit, it will be seen that the net result
of all this is to allow us a higher output
from the amplifier without distortion.
And, moreover, a more linear output.
This genera] statement holds, whether
the amplifier is small, large, or whether
the feedback is over one or more stages.
The only difference is in the methods of
obtaining 'such feedback and the circuit
values employed.

Another advantage with important re-
sults is a “reduction in the internal
generator impedance” of the amplifier.
Although this isn't actually the same
thing as altering the actual plate im-
pedance of the 6V6G, its effect is much
the same, and an improvement on loud-
speaker damping at the lower frequen-
cies is achieved in practice.

As we have said, to explain more fully
the various factors involved requires.a
special article, and, as we will be. talking
a good deal about feedback, we are hope-

CONSTRUCTION

Straight Line To Quality

—ABAC—

STANDARD—4-HOLE
POWER TRANSFORMERS

H. MOUNTING—3 FILAMENTS
SIZE LIST PRICE
60 MAA, oo oo .. .. 20/
80 MAA. «. .. +o oo 24/-
100 MA. vv «u .. .. 30/8
125 MA. o v. oo .. 38/8
150 MAA. .. .. .. .. 47/4

V-MOUNTING, 2/- EXTRA.

FILTER CHOKES, 20, 40, 60

M.A., ETC. PRICES UPON
APPLICATION

For All Sound Needs
ABAC
Microphone Stands
A

Product of Trimax
Transformers,
Melbourne

Instant height adjustment
with ball-bearing  lock,
robust construction, smartly
finished in  black and
chrome, solid cast base,
standard microphone thread.

Ideal For All
P.A. or Radio
Needs

TABLE MODELS,

LIST
18/-
ADJUSTABLE FLOOR, £4/4/-

Write direct to:—
I. M. BLACKWOOD,

Australia House, Carring+on-s+ree+,
SYDNEY . . & w « 'Phone B5795
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CONSTRUCTION

o § SCREEN PLATE POWER
. TYPE A sfé‘fr‘:s” A'PORID  RESISTOR  CURRENT CURRENT LOAD IMP. OUTPUT
YOLTS OHMS wma. . mA. OHMS © WATTS
POWER TRIODES——Smgle Valve Class A,
6J7-G* 250 1230 6.5 _— 22,000 0.275
6B8-G* 250 — 20 2500 8 — 20,000 0.35
6F6-G* 250 — 20 650 31 — 4,000 0.8
6V6-G* 250 — 15 400 37.5 —_— 3,500 1.0
45 250 — 50 1470 34 -— 3,900 1.6
6V6-G* 300 _— 20 513 39 — 4,800 1.65
45 275 — 56 1550 36 —_— 4,600 2.0
2 type 45 {250 —- 50 735 68 —_ 2,000 3.2
in parallel §7275 775 72 —_ 2,300 4.0
POWER TRIODES—PuSh Pull Class A,.
6F6-G* 250 40 (g-8) 325 62 (total) —_ 8,000 (p-p) 1.6
6V6-G* 250 — 30 200 75 " — 7,000 ,, 2.0
45 250 — 100 ,, 735 68 . —_ 7,800 ,, 3.2
6VE-G* 300. — 40 ,, 256 78 . — 9,600 ,, 3.3
45 275 —_— 112, 7756 72 . — 9,200 ,, 4.0
6V6-G* 300 — 50 ., t 42 . — 6,000 ,, 4.75
4 type 45 ) (250 —_ 100 ., 370 136 . — 3,900 ,, 6.4
push-pull 275 —_ 112 ,, 390 144 " - 4,600 ,, 8.0
. parallel
BEAM POWER TETRODES AND PENTODES--Single Valve Class A,. _ ‘
6B8-G ©200 100 970 3.8-4.1 1-1.1 39,000 0.31
6J7-G 1250 100 2 5 600 2.8-3.3 0.7-0.9 56,000 0.38
6B8-Git - 250 125 6.25 880 5.3-5.6 1.4-1.5 35,000 0.54
6VE5-G 250 100 5 250 17.5-18.4 0.7-1.3 14,000 1.5
616-G 250 250 16.5 410 34-35 6.5-9.7 7,000 3.1
6176-G 285 285 20 440 38-38 ‘7-12 7,000 4.5
6V6-G 250 250 12 5 232 45-47 4.5-7 5,000 4.5
6V6-G 315 225 317 34-35 2.2-6 8,500 5.5
BEAM POWER TETRODES AND PENTODES—Push-Pull Class A,.
616-G 250 250 33 (8-8) 205 68-70 (total) 13-19. 4 (total) 14,000 (p-p) 6.2
6F6-G 285 285 40 ,, 220 76-76 " 14-24 " 14,000 ,, 9.0
6V6-G  * 250 250 25 ,, 116 90-94 " 9-14 o 10,000 ,, 9.0
6V6-G 250 250 30 ., § 70-79 . 5-13 " 10,000 ,, . 10.0
6F6-G 315 285 58 ,, 320 62-73 ., 12-18 o 10,000 ,, 10.5
6V6-G 315 225 26 158 68-70 .. 4.4-12 . 17,000 ,, 11.0
PUSH-PULL PARALLEL (4 va.lves) —
6V6-G . 250 250 25 (8-8) 68 180-188 (total) 18-28 (total) 5,000 (p-p) 18.0
BVE-G 315 225 26 79 136-140 6.8-24 " 6 »o 220
¢ trlode connection. § fixed bias ~15 volts.
t fixed blas -25 volts, % this condltlon has been calculated by converslon factors only.
This chart prepared by the A.W. Valve Co. shows operating conditions and output available from all the various
types recommended for the output socket. It should bs found invaluable to the average amplifier enthusiast.

ful of including such an article in our
next issue.

All this is nothing very new. But the
fact remains that, until the present, at-
tention on the matter has not been
focused so urgently as it is now. Many
of our readers will be wanting amplifiers
of this type in the very near future, and
we intend this to stand as g standard
design for them.

CONSTRUCTIONAL POINTS

We have laid out the amplifier so that
it can be used “as is,” or in conjunction
with 3ome standard tuning units we
hope to describe in following issues. For
this reason, we have included a power
supply with enough power rating to take
care of any such amplifier.

You will notice that in the eircuit
there is a3 7500 ohms resistor wired across
the output voltage to act as a bleeder.

This will allow approximately 35 milli-
amps. to flow through it, and it takes
the place of the average tuner load where
it is not used.

Many readers may have noticed this
resistor included in the recommended
circuit issued by the' valve manufactur-
ers, Examination of it in practice shows
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that the estimate is a pretty fair one,
and we see no reason why we should be
different just to be different.

So we have worked on the assumption
that the total drain of the amplifier
will be the 50 mills. drawn by the ampli-
fier itself, plus the 35 mills. for the tuner.

This makes the tota] 85 mills, Thus,
power equipment of the 100 mills. rating
is advised.

A field coil of 1000 ohms is used, which

- means a voltage drop of just about 100

volts. This means a wattage in the field
of nearly 9 watts—ideal for use with the
smaller 12-inch spealers on the market.

The resistance of the filter choke in
our amplifiers, added to that of the fleld,
is enough™o give exactly 260 volts meas-
ured between the plate and cathode of
the 6V6G, This isn’t the same as the
voltage measured from high tension to
the chassis, as from this we must sub-
tract the bias voltage of 12.5 plus the
voltage drop in the transformer primary.
Your amplifier may vary as much as 10
volts from these exact figures, but this
isn’t important, and will depend on’ the
actual characteristics of the choke, power
transformer, etc.

\

The output voltage from the rectifier
in our amplifier was almost exactly 400
volts. The use of the indirectly heated
rectifier is enough to raise the voltages
all round by about 25 volts, hence the
second rating we have indicated of 275
effective volts on the plate.

Under these conditions, the output of
the amplifier is just under 6 watts. At
this maximum output, the screen wat-
tage of the 6V6G, which is the first
limiting factor we must watch, will be
right on the maximum amount allowed
by the makers. However, no amplifier
reaches this maximum limit all the time;
and the average dissipation of the screen
we do not think will be high enough
to cause any noticeable reduction in
valve life, and, in any case, will be defi-
nitely below maximum,

CONSTRUCTION

Building the amplifier Is a very simple
matter., Our photographs, circuit dia-
gram, and wiring diagram will give all
the details you require to put it together.

Most of the smaller components are
mounted on a smal] terminal strip bolted
to the side of the chassls—a practice
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which makes for solid construction and
easy connection,

The filter choke may be mounted under
the chassis, as shown, or it could be
bolted to the top if its construction makes
this necessary. In the latter case, a
couple of holes through the chassis
would be required to allow the connec-
tions to be made,

It is most desirable to shield the lead
running through the chassis to the grid
of the 6J7G, and also to place a can over
this valve,

As indicated in the circuit, it is also
a good plan to shield the plate lead to
the speaker socket, in case audio oscil-
lation should appear, particularly at full
outputs. This latter is merely a precau-
tion, and should not really be necessary.

The speaker should be of the 12-inch
type, and the better-known makers each
have a suitable model. Smaller speakers
are not advised, as they are not sturdy
enough to take the output, and the field
wattage will probably be too high for
them.

The best pick-up to use is probably
the crystal type, although there is ample
gain for any of the better-known mag-
netic pick-ups now on the market.

This amplifier will give good results
with a microphone, particularly of the
carbon type. However, many prefer to
use the crystal microphone these days,
and its convenience makes it more suit-
able in many cases than the carbon.

The best model to use would probably
be the D104, which is also one of the

gt

CONSTRUCTION

Here is a picture of the amplifier

least expensive. If the announcer speaks
close to the microphone he will get
plenty of volume from the amplifier as
it stands. However, if a switch is wired
to short-circuit the 20,000 ohms resistor
in the feed-back circuit, thus removing
it altogether, a considerablé increase
in gain will be obtained. )
To realise the full output of the
amplifier from a crystal microphone
under; all conditions, an extra stage of

showing the layout of the parts,

amplification would be preferable. This,
however, would need some careful design
and shielding for perfect results, and
we would prefer to work out an entirely

-new job for the purpose, particularly if

some method of mixing is desired. This
amplifier will, however, serve the purpose
in the great majority of cases, as most
of our readers build such amplifiers for
the reproduction of records in their own
homes, o

VIt

Not

I : E.T.C. INDUSTRIES LTD., SYDNEY AMD MELBOURNE.

AL—

Model 0-7

FOR THE BEST RESULTS, use these E.T.C.
lines always: KEN-RAD, The Fine Valves of
Radio, E.T.C. SOLAR Mica Capacitors, Paper

for true

only are Crystal Microphones

Model D104 (specifically recommended by the Editor) £8 5
Model DI104HS, with Hand Switch .o o o0 oo oo .o £910
Model JT-30 .. oo sh ws vt 0s oo ee es s oo oo EBI0
Model DN-50, DN-HZ .. .. +¢ 40 oo 20 o0 oo oo £912
Brush Model AP .. .o 44 et ot o0 oo os oo oo EI3 5

Piezo Astatic Crystal Pickups give brilliant, lifelike reproduction
with full bass and extended frequency range.
weight reduces record wear, and tracking error is slight,

Model 5-8, Straight Arm or Bent Arm .. .. .. .. £410
Model S-12, Straight Arm .. .. «¢ et oo +o <« £5 5

ve ee se s es es s es ee s se s £218
Madel B-l8 oo ey v c0 4s es es a5 a0 a0 e .o E10H0

Capacitors,

High Fidelity
REPRODUCTION —

and Pickups
essential to ensure complete success with the S-watt
amplifier described in this issue, but it is vital that
these components bear the stamp of PIEZO ASTATIC
—your guarantee of high fidelity reproduction.

PIGZO ASTATIC CRYSTAL MICROPHONES—

Small needie

Tubular Capacitors, Wat and Dry Electralytic

and Dual and All Wave Switches.

MICROPHONES AND
"~ PICKUPS

Pape N e

o0 0o

0

0
0
0
0

E.T.C. YAXLEY Volume Controls
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R.CS.
FILTER CHOKES
and AUDIO
TRANSFORMERS

Theas R.C.5. quallly. componenty incorpordte
hedvy copper wire wound on Trelityl bobbim.
Thae use of Tralitul sliminates elechrslysis, ensaring
much longer effective life.

TBA. A Clau. Single Thd, Awdic Chokes.
f". ry Gblll. PP, TCSE L T. Vibwater
TRé. B Claw. PP, Cholas.

TEAS, LokiSA 30, H. TG0, H.0. Yibrater
a0, 1B0/M/A 38, H. Chokei.
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