| AMPLIFIER TO END AMPLIFIERS |




TRIODE-COUNEL

The amplifier is built on a standard
2JU  modulator chassis. Input
arrangements may be via terminals
or jack, as you please. The vacant
socket hole will eventually house
a pre-amplifier staga,

This amplifier is so good that more than once we began double-check-
ing results o make sure we weren't mistaken. lts frequency response
is so flat up to 35 ke that it can only be represented by e straight line.
Its total harmonic distortion is below .| per cent. at || watts and very

little more at 17 watts.

Its gain is sufficient for use with medium to
high output pickups, and almost any type of radio tuner.

Truly, an

amplifier to end amplifiers!

OU will remember that in our

January issue, we were able

te publish an article reprinted

from ‘“‘Radiotronics” deseribing an

amplifier very similar to that des-
cribed here.

This amplifier was based on a de-
sign first published in the English
journal “Wireless World,"” well known
for its sponsorship of many fine and
original developments in radio.

The design attracted a great deal
of attention, and our own interest
in it was apparently shared by many
other people, including the engin-
eers of the A. W. Valve Co.

AUSTRALIAN VALVES

The original amplifier, of course,
was designed for use with European
type valves, not easily obtainable
here, but for which we possess almost
duplicate types.

The Radiotronics circuit was
evolved in an attempt to use the
original ideas as applied to wvalves
which you can buy, allowing of
course for the inevitable temporary
shortages from time to time!

By . reference to Radiofronics

article, you will see that the results
were unbelievably good, and sub-
stantially the same as those obtained
by Wireless World.

It is not hard today to build am-
plifiers which have wvery flat fre-
quency characteristics. What makes
this job so much better iz its low
percentage of harmonic distortion—
so low that we can consider it for
our purposes as being non-existent.

-

-

NY of the tuners described to date!
may be used with this amplifier|
providing & suitable dropping resistor is!
used to reduce the tuner high t&nsion to
250 volts.
specified,
tuners soon.

A spare filament winding is
We will be describing other

— e e —

It is far and away superior to com-
parable characteristics which can be
quoted in reference to pick-ups and
loudspeakers with which it will be
used. ;

The advantages of such an ampli-
fier are obvious. It means that when
assessing performance, we can Vir-
tually eliminate the amplifier from

— —

our calculations, as it is near perfec-

‘tion as a device to faithfully amplify

any audio voltages we are likely to
feed into it.

In actual practice, it sounds just
that way. It has a clean, crisp char-
acter about it which can only be ob-
tained by providing adequate re-
serve output without distortion of
any kind.

How does it compare with the am-
plifiers using 807 “pentodes” with
feedback, we have been describing
of late? That is a gquestion many of
our reacders have already asked.

A "BEST" AMPLIFIER

Volume for volume, it is definitely
better. ‘The beiter your input, and
output arrangements are, the better
it will sound. But if you use the
average type of pickup and speaker,
we don't suggest you serap many
hours of work put into one of our
previous amplifiers expecting to be
stunned by the improvement. Be-
cause it will be the limitations of
pickups and speakers which will in
effect limit your results with any of
our recent jobs.

At the same time, if you intend to
build a new amplifier from the
ground up, would do well to con-
sider this new design. If a maximum
output of about 15 watts will suit
you, and generally it will, yvour re-
sults will be better than with pre-
vious types. It will not have such a
high over-all gain, and a pre-am-
plifier will be needed for pickups
having a low output. We intend to do

s
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'CIRCUIT DIAGRAM OF THE 807 TRIODE AMPLIFIER
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The circuit is particularly simple, consisting merely of a resistor condenser network. The fesdback resistor valve is not highly critical,
and results are nearly as good with no fesdback at all.

some work along these lines with
the idea of bumping up the gain
without affecting present perform-
ance, But for the average crystal
and magnetic pick-up, and the aver-
age 12 inch speaker, you will have
enough gain to get plenty of sound.

Having more or less put the ampli-
fler in its place in the scheme of
things, we can proceed to tell you
more about it.

Briefly, it consists of an output
stage using a pair of 807's wired
as class A triodes. In this connee-
tion, the plates and screen of each
valve are connected together, a screen
suppressor of 100 ohms being in-
cluded, and a wvoltage of 400 used.

The valve manufacturers are carry-
ing out life tests to see whether there
are any undesirable effects due to

=

operating the screen at this higher-
than-usual wvoltage. There do not
appear to be any, howeyer, and no
dissipation ratings are exceeded.

Ahead of the output stage is a
pair of push-pull drivers, in the
shape of a 6SN7T dual-triade, resist-
ance coupled to the 807's.

INPUT STAGE

- The input stage is another 6SNT,
the first section being a voltage am-
plifier ‘direct coupled to the second,
which is a normal phase-splitter to
drive the push-pull driver stage.
Degeneration . is  freely used
throughout the amplifier. None of
the bias resistors is bypassed, a.prac-
tice which, although lowering the
overall gain, reduces the harmonic
distortion to a very low level.

A further feedback provision ig
made by bringing back into the cath-
ode circuit of the first stage suit=
ably phased voltage from the loude
speaker voice coil.

With an amplifier of this quality,
the effectiveness of this feedback
loop depends largely on the quality
of the output transformer, as pointed
out last month. For this reason, sev-
eral manufacturers have made spec-
ial transformers for the ecircuit. Two
we have tested so far are.the Fer-
guson, and the Swales and Swann,
both of which are of exceedingly
high quality.

Don’t think that the circuit wi
not operate at all using ordinary out-
put transformers. It will, but the
extreme freedom from distortion
which characterises the civcuit will
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not be attained to the same degree.

Inspection of our circuit will show
that we have modified the Radio-
tronics version in a few minor de-
tails.

The first point to note is the lower
transformer voltage we have speci-
fied. This is made possible by the
use of condenser input instead of
choke input. Choke input will allow
‘slightly better regulation at the ex-
treme limits of output, which, being
about 17 watts, the average man isn't
likely to require. As a result, our
amplifier might have a maximum
output slightly lower than this. A
very small point, as few will ever
use it over about 10 watts.

The absence of the second filter
choke has no appreciable effect on
hum level. Particularly if you use
16 mids. filter condensers throughout,
you will be hard put to it to notice
any hum at all.

POWER SUPPLY

We have also ineluded in our speci-
fications an extra filament winding
for use when and if a tuner is used.
For the same reason, we have speci-
fled a secondary winding which will
accommodate such a tuner. If you
bring the necessary leads out to a
socket at the rear of the chassis. you
will have a handy point of connec-
tion. The voice coil leads are con-
nected to a pair of terminals at some
convenient spot.

The voltage from the power supply
is much’ too high for a tuner. A
series resistor must therefore be used
to reduce it to approximately 250
volts. We found a suitable wire-
wound resistor of 7000 ohms was
QK for a three-valve tuner.

The circuit provides for adjust-
ments to balance the drive to the
807's, and also the individual plate
currents of these two walves. It
would be possible to do without
them, but their addition is such
a simple matter that we strongly
advise you to include them.

The adjustment of the 807 circuit
is two-fold. There is a variable 100
ohm resistor, in series with one of
250 ohms, the function of which is
to vary the.grid bias unfil the plate
current of the wvalves is 140 mills
for the two.

807 BALANCE

The second resistor of 100 ohms
allows the plate current of the 807’s
to be balanced, so that each draws
70 mills. Both these adjustments
are made quite simply by the inser-
tion cf a DC milliameter of suitable
range firstly in the common cathode
cireuit return, and secondly in the
cathode return for each valve,

Balanecing the input to each 807

isn’t quite as simple, as the only ob-
vious instruments likely ‘to be satis-

factory are the CRO or a VT volt--

meter, with which to measure the
grid voltages supplied to each out-
put valve in turn. The degree of
unbalance is likely to be about 10
per cent., or slightly more in ex-
treme cases.
only in a slight reduction in output

This would show up.

The wiring is merely a matter of neat assembly and reasonably short leads.

without distortion, and if the am-
plifier is not reguired for high
outputs, it may not be so important.
However, this is somiething 'in the
nature of a special amplifier, and
to be even more exact, the method
described in last month’s article for
balancing output voltages of the 807’s
instead of input voltages would be
best of all. For practical purposes,
balancing the grid circuit will be
quite OK.

OPTIONAL POT

The adjustment for bringing about
this balance is the 20,000 chms poten-
tiometer in the plate circuits of the
push-pull driver stage. There should
be sufficient variation in this control
to achieve balance in any normal
BSNT.

We mounted our potentiometer
below the chassis on a bracket, im-
mediately below a small hole,
through which  adjustment coud be
made with a screwdriver. The shaft
was a short one, fitted with a screw-
driver slot.

If you cannot conveniently make
this adjustment for the time being,
by all means go ahead, omitting the
_potentiometer altogether. As we

AMPLIFIER—

| 2JU Moedulator chassis.

| Power Transformer, 425-0-425v at 175
mA, 6.3v, 2.5a, &3y, 2.5a;, bv 2a.

| Special Output transformer, 10,000
ohm; CT to 2.I or 8.4 chm ve—see
best.

| Choke, 20 henries, 1756 mA; | Choke
30 henries, 20 mA.

YALVES:
2 807's, 2 6SN7-GTs, | EU4-G.
CONDENSERS:

3 8 or 16 mfd, 600 Y, | 16 mid, 600

=

PARTS LIST

havye said, in most cases, the differ=
ence in results will be very small.

As 6SN7 valves may not be as
easy to obtain as one would wish,
they can be replaced by a pair of
6J5 walves in each case, without
.alteration to the circuit or values.
This necessity would affect layout,
of course, but even if the chassis de-
sign were to vary considerably from
the one we have used, results are un-
likely to be prejudiced unless you do
something very silly!

Building the amplifier should pre-
sent no difficulties. We found that
miost of the components could be
supported from the valve sockets
themselves, with the aid of a few

strategically placed insulated mount-
ing lugs.

CONTROL POSITION

The place of the volume control
and input terminals isn't symmetrical
along the front of the chassis, but
we don’t like making leads to and
from these things too long., If it
is essential, the volume control can
be placed centrally, with shielded
connections, and an input jack can
of course be used in place of input
terminals.

{
PY, 2 8 mfd, 525 PY, 4 0.05 mfd, 600y
wka.

RESISTORS:

2 100 ohm; | 400 ohm, | 500 chm, I .
250 chm, 2 1000 ohm, | 5000 chm, 3
20,000 ohm, | 35,000 ohm, 2 40,000
chm, | 50,000 ohm;, 2 .25 meg, 4 .5 ?
meg, wire-wound—2 100 ohmg 2 100

-ohm with {op.

POTENTIOMETERS:
2 100 ohm, | 1.0 meg, | 20,000 chm.
SUNDRIES:

2 terminals, solder lugs, hook-up wire,

nuts and bolts, power flex.

e
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One reason we placed the control
where it is was because of our In-
lention to ado an exuwa stage as a
pre-amplifer, We have been mak-
ing some experiments wiln low-vut-
put type pick-ups, and particularly
wilh bass compensation circults,
find extra gain necessary for
smplifier output. e
something 1o say aboul such
amplifiers in the near future.
they will be additions to the pres
sent basic circuit, and we do not
anticipate any alterations 10 the am-
piitier as a whole

Talking ot gain, the use uf feed-
back from the vuice coil reduced the
gain by an appreciable amount.  I&
you nind lhat for any reason your
pick-op is a bit lacking in oulpur,
removal of the feedback will, in all
probubility, not be noticed in your
results, excepl possibly with the very
best of equipment. Feedback in this
cireuil is not nearly as important as
il would be, were the vulves Lo ope
ale in penlode Lonrl:(llon tor
obvious Teasons. It is just one more
precaution which can’ be taken 10
ensure that the extremely good out-
pul eharacteristies will be oblained.

FEEDBACK

To remove the [eedback, it is
merely necessary to omit the f
back coupling resistor from the voice
coil cireuit, It is interesting to note
how the inclusion or otherwise of
this resistor affects results.

This feedback resistor will require
selection according lo the voice coil
impedance of the particular speaker
you use. That s why we hiave shown
alternative values on the circuit dia-
gram.

It is obvious, of course, that with
1he high impedance voice coll, more
voltage will be available than from
a low impedance voil. Thus, in the
latter case, it s necessary 1o reduce
the value of lhe leedback resistor
for these lower voice coil imped-
ances.

The value of resisior given in the
Radiotronie circuit is not very use-
tul because il ix operating from a 15-
ohni output, and very few speakers
In Australia have voice coils as high
as Lhis. The Rola K12 has a 2.3-0hin
voice voil, the G2 and Amplion 12in.
speakers about 4 ohims, Some others
have 12 ohms.

Our circuil diagram shows values
for use with these imipedanees, and
which will give feedback values al-
most exactly the same as- in the
original design,

RESISTOR YALUE
We would point out once again
thal very little effect will be noticed
by using a much lower degree of
feedback than provided for—in fact,
we have said, it ean even he re-
moved altogether and still leave an
amplifier better than the average.
It is not Important, therefore, that
the feedback resistor be of an exact

ing from those shown, it will be suf-
fic mm, havmg first obtained & trans-

I ives & good maich,
resistor value from

fors
w© Esnmne a

those given. Tt Is much betrer to err
on the large than the sinall side, Our
values have been calculaled and mea-
sured to give abouat 20 d.b, reduction
in gain. This is just about the limil
one can realise witnout a tendency
10 osciliation ul the lower frequencies.
and. therefore, it should nol Le ex-
ceeded

Withaut feedback, output is about
7} watts, increasing to over 11 watts
with feedback. Thls is for completely
clean outpui, but with feedback.
watts may be reached with little dis-
fortiou. To obtain these latrer fgures,
feedback is necessary.

RIGHT SIDE

lncidentally, it is important to con-
neet the feedback resistor to the A'lght
side of the vuice coll winding.

you gel it the wrong way rouml.
Violent oscillation can be expecied,
as the feedback will be positive
Tather than negative.

These oulput Kigures line up almost
exactly with (hose oblained [rom the
original Radiotronics amplilter.

Concerning distortion, we made a
number of vemenls across a
resistive -loaded voice roil hoth for
power output and frequency re-
sponse. At the presen( time we can-
not make direcl measurements of
harmonic distortion, but there is no
reason lo think that our amplifier
would be very different from the
original design.

Withoul the byoass condensers on
the screen of (he 807 valves. the fre-
guency response was quile fal from
20 cycles to more than 50.000 cycles,
with a measurenment of 5 volts across

an 8.4-ohun voice cuil winding- -an
outpul of 3 watls.
RESPONSE

With the bypass condensers, oul-
pul was flal from 20 1o 20.000 cycles
At 50,000 cycles it had dropped to
4.3 volts, and it was slill 25 volts
st 80000 cycles, with a slight peak
10 5.5 volts at 60,000 eycles.

It you work that out in decibels,
you will see just how good the am-
plifier is. For audio work, it can
be regarded ms being virtually fat
and distortionless.

Our power output
taken at 1000 cycles.

It isn't very much use using the
amplifier except with large speakers
properly buffled. This restricls it
virtually to the 12in. ypes, wilh the
K12 type as being a reusonsble com-

checks were

promise. 1f full output is required.
some  of larger vy -duty
speakers  occasionally  nblainable

should be used

Alihough fatl baffles are widely
used hecause of their simplicily. we
stronly advise a betfer melhod of
loading. such as the use of a vented
enclosure.  Thia  device reduces
speaker dislortion by quite a bit,
aker eftieleney,

such, greatly simplifies the problem
of making use of the vutput. It is
unwise to feed too much input to
any speaker without good 1o 3
‘With the use of an exponential norn,
even an 8in. speaker could Probably
be used with good resuits
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Renowned in England for

Technical superiority . .
now available here! Tlus
range of

ACOS

SOUND EQUIPMENT

THE GP10

CRYSTAL PICK-UP

A modern man-iastiy erystal plek:
w ousng. e Gb widge in a

art oSty Dakelie g Nepdls

essure 18 adjustatle modern
use and bracket sssembly. Normal
pressure only Jloz. Other leatures
inctude degree 1ift back  wi

ehromed hoger lifl. ~ Vibration [ree
arm movement. Y

Brice unl

With Unbreokable

Crystal M

G.PS8 Crystal Cartridge is filted
which 15 virtually un-
able” Al modern advantages—

The
w

break

Jomest posslble record wear.

Magnetic Pick-up

contorm
G.P.

with modern

Designed to
he attractive

standurdy

ing all-
Ampedeme improving  Aidelity
g record wear.
Other
1

THE GP7 MAGNETIC
PICK-UP HEAD £1/7/4

THE NEW

HUSHATONE

w per
(Hal provides
lsiening 1o

your  favourite

Framme wilhout i

G s3lnd system.
ase. enrome isn.” £3/16/4

Acos_Products

Cnsmoeord

manufsctured by
Enfiela, Middx.,
nd.

are
T,
Eni

Sole Ausirallan Distributors:

AMPLION

(A'AS14) PTY. LID,
36-40 PARRAMATTA-RD.,
CAMPERDOWN, SYDNEY, N.A.W.
litustrated foider Publicarion C1

Guailabie free on application.
Obtainabie from aii rodio deaier:
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