The remade "Williamson." Nots that the power supply has been removed, and the output end moved 1o the right. The metal valve
¥s in the bass boost circult. Next to it is the shielded compensation pad for the pickup. The voltage requlators are in the centre.
Controls left to right are: input switch, volume, and bass boost. The fourth is not in use.

UGCESTIONS FOR AMPLIFIERS

One interesting sidelight of our experimental work on pick-ups has been the development of

a high-gain quality amplifier capable of operating from all the,pick-ups we have tested.

This has been rather a large order, bearing inmind the wide range of outputs obtainable
from the pick-ups under various working conditions.

SOME of these pick-ups have been
able to operate the amplifier
when connected directly into the
pick-up terminals and with com-
paratively litfle compensation. At
the other end of the scale, accom-
modation was required for a mov-
ing coil type with an output of 1
millivolt plus bass compensation of
up to 12 db per octave below 300
cycles. This doesn’t sound much
when you say it quickly, but as
our story proceeds, many of the
difficulties will come to light.

BASIC AMPLIFIER

The basic amplifier used was our

own version of the now well-known -

‘“Williamson” circuit, which briefly
uses a pair of 807 valves as friodes
in the output stage. Fgeding them

is a 6SN7 wired in push-pull, and
this valve is driven by the two sec-
tions of another 6SN7 in cascade,
and direct coupled.

Feedback is obtained from the
secondary of the special output trans-
former and fed back into the cathode
circuit of the first amplifier: In the
original circuit this feedback is con-
siderable—about 20 db. But even
without this degree of feedback, the

by John Moyle
vk

overall distortion figures are ex-
tremely low, almost certainly not
more than abouf one half per cent.
In this respect it differs fundament-
ally from an amplifier using a pen-
tode connection, where removal of

the feedback allows an appreciable

increase in distortion.

OSCILLATION ,

A main feature of this amplifier is
its extremely flat response from
virtually zero to 30 or 40 ke, or even
higher than this. According to the
designer’s data, there is a peak of
several db at 2% cycles, an absurdly
low frequency. But it's worth re-
membering this point, as we will
show later on.

The first difficulty encountered
when adding a preamplifier to the
Williamson circuit was a tendency
to very high frequency oscillation
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7 RETURN
INITIAL H.T.
| BYPASS COND. - :
“"TO THIS POINT.

“The circuit of the preamplifier. Treble boost was tried out, but, although successful, is not recommended. Our pickup compensator

'CIRCUIT DIAGRAM OF ADDITIONS TO AMPLIFIER -

12AH7-GT

O

: VOLTAGE

o
_*

L~ REGULATORS

T0 AMP INPUT (INSTAL .05
' MEG. GRID STOPPER AT SOCKET).

®  BASST
+250V BOOST,
6500 sx

SW.

{4400V

DRAWN: M.W.H.
DATE: 3 ~11- 43

used 450 turns of 28 B & S on an RCS choke bobbin or equivalent, condensers (low voltage) totalling 5 mfds, and 150 ohms re-
sistor. Other pickups will. probably require other values,

due, we suspect, to capacitive input
and mentioned in our October issue,
Williamson himself suggests a sup-
pressor circuit, but we hayve found
the inclusion of a stopper resistor
wired right at the grid of the first
6SN7 is quite sufficient to remove
the trouble. Our'first job, therefore,
was to include this resistor and any-
thing around .05 meg will do.

We have been using the amplifier
for some little time with a preampli-
fier circuit built on a separate base
and remote from the amplifier itself.
Wishing fo incorporate the pre-
amplifier on the same chassis, we
soon struck trouble—excessive hum/
due to the physical proximity of the
power supply transformer and choke,
and also to eddy currents set up in
the steel chassis by them.

It took wvery little experiment to
determine that the power supply
would need to be entirely removed
from the chassis, and mounted separ-
ately. In fact, five or six feet separa-
tion was desirable before the last
signs of induction from it were re-
moved. The trouble was due almost
entirely to interaction between the
pickup, coupling transformer and the
supply, even though tihe coupling
transformer at least was enclosed in
a mu-metal shield.

RE-ARRANGEMENT

This modification allowed some re-
arrangement of components. The
output transformer was now mount-
ed in place of the power transformer,
and an extra hole in line with other
socket holes punched in the chassis,
The 807’s were moved along one hole
-to the right, in addition to the first
two valves. This made a free space

almogt half the }ength of the chassis
=GP SR SR

for the accommodation of the pre-
amplifier circuits.

At the extreme end of this cleared
section the preamplifier was installed,
thus keeping it as far as possible
away from the output circuits.

So far, so good! Now the next
trouble was struck. The preampli-
fler, as the diagram shows, uses one
half of a 6SN7 to obtain bass boost—
about 6 db per octave to compensate
for recording loss. But the extra
gain at the low freguencies was now
great enough to set up motorboating
and nothing seemed to stop it. No
amount of decoupling or separation
of plate circuits made any difference,

SOME further remarks on amplifier per-

formance will be found on page 96

dealing with the subject of scratch level,

an important consideration particularly
with kigh quality amplifiers.

e

The trouble apparently was due fo
the use of a common power supply
for all wvalves. Furthermore, the
ability of the amplifier to reproduce
low frequencies, plus that peak al-
ready referred to at 2% cycles, made
it virtually impossible to provide low
enough impedance in the filtering to
avoid interaction between them.

Most of the motorboating was at
about 2% cyeles per second—the
movement of the cone could easily
be observed and its oscillations
counted.

Two courses were adopted as reme-
dies. The first was to use a separate
power supply to feed the plates of

all valves exceet the 807’s. The iso-

lation thus obtained stopped the
trouble. at once. The power supply
was that employed by a tuner used
with the amplifier, although careful
decoupling and filtering was needed
to reduce the hum level from this
source.

An equally effective and more con=
venient method was to feed all the
valves except the 807's and their
push~pull driver through a dropping
resistor of 6500 ohms, and to con=-
nect from this point to ground a
pair of voltage regulator valves wired
in series. Those used were ex-dis-
posals types rated at 120 volts so that
they pegged the voltage at this point
to 240 wvolts. ’

DECOUPLING

The standard type of regulator
suitable for this ecircuit will have a
rating of 150 volts, which means that
two in series will peg the voltage at
300 volts. With these regulators, a
dropping resistor of about 5000 ohms
should be just about right. The safest
plan is to drrange that, with the
regulators lifted out, the voltage at
the controlled point rises akbout 20
volts higher than 300. A series re=-
sistor must be used, if only to ensure
that, should the controlled valves not
function, the current drain through
the regulators will not exceed the
rated maximum figure for them.

Incidentally, no decoupling con=
densers of any kind should be con-

nected from the control point
to ground. Not only are they
unnecessary, as the regulator

tubes themselves function in much
the same way as a big condenser,
but. the time constant provided by
condenser and resistor would almost

SRS RE P S eSS ST T
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BUILD YOURSELF ~==—
A XMAS PRESENT!

The odd Corner of your week end needs

AND FOR THE PICNIC OR PARTY

“The Corry Set”
Deseribed in R. & H. Oct.
The ideal personal portable to
take an yaur halidays. With an
attractive cabinet, the easy to con-
struct kitset for this popular port-
able is complete at

£14/17/6

A FEW OF THE FAMOUS "AEGIS”
PORTABLES ARE AGAIN AVAILABLE

The “Aegis” 4 valve "VOYAGER,”

The “Aegis” 4 valve PERSONAL
PORTABLE KITSET
{including Valves and Cabinet)

£16/17/6 complete

The
"CORNER SET”

(As described in this issue)

Using the new high gain valves,

and employing a straightforward

circuit, this set gives amazing per-

formance. The camplete kitset less

cabinet, but including speaker and

valves, down to the last nut and
belt, is yours for

£1519°3

“The Tablegram”
Described in R. & H. June,

Robust, yet light and easy to carry,
this handy set uses a Collara
Motor and pick-up, and incorpor-
ates a 5 valve receiver. Complete
in handsome case with highest 'y ‘

quality components.

£26/10/-

Kitset
{including Valves and Csbinet]

£16/17/6 complete

. ALL COMPONENTS IN THE JONMAR KITSETS
ARE OF THE FINEST QUALITY TO ENSURE

A Merry Christmas

JOHN MARTINZS

116-118 CLARENCE STREET, SYDNEY.

Telephone: BX5061 (5 lines) Telegrams: Jonmaer.
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certainly make the regulafor tubes
oscillate themselves at some odd fre-
guency. d

There was now no sign of motor-
boating. The amplifier was quite
stable in this respect for
mainder of the experiments.

The next problem was to reduce
residual hum to a negligible quan-
tity, no small task with the high gain
at the boosted bass end.

Careful decoupling in all possible
- eircuits helped a great deal, but
there still remained some hum which
was obviously not originating from
the plate supply. The heater supply
was, therefore, suspect for two rea-
sons: Presence of A-C wiring to the
heater among grid connections and
earthing points was one. Heater-
cathode capacitance was the other,
notwithstanding the generous
cathode bypasses, which would have
been adequate for an amplifier with
less gain in the bass region.

This was verified by running the
amplifier, and suddenly removing the
heater voltage. The hum immedi-
ately dropped to a very low level

HEATERS ON DC .

The logical answer was d-¢ for
the heater supply of at least the first
valve, but how was it to be obtained?
The solution was quite simple. The
total high tension drain of the ampli-
fier is about 140-150 mills. A 12AHTY,
the 12-volt counterpart or nearly so
of the 6SN7, has a 150 mill heater.
We wired the socket for one of these
valves, and ran a lead from the power
supply centre-tap to one side, the
other being earthed. In the power sup-
ply the first filter condenser negative.
end was now connected to the HT
centre-tap instead of to the chassis,
thus providing adeguate bypass for
the 12AHTY filament.

The hum was now little more than
with no heater voltage at all, and so
_ low that, two feet from a well bafiled
heavy duty speaker, it could hardly
be heard with the gain wide open.
Valve hiss, due to the high gain,
was just as obvious.

The heater is similarly placed to
a back-bias resistor, so that 12 volts
or thereabouts is subtracted from the
total high tension. In practice, this
doesn’'t matter greatly, nor does it
matter if the actual voltage drop
across the valve is as low as 10
volts or as high as 14.

BEWARE SHORT CIRCUITS!

With this connection, be very sure
that you do not accidentally short
circuit the high tension. If you do,
you will almost certainly burn out
the 12AH7, although a tforch-globe
fuse would probably operate first if
of suitable characteristics.

This pre-amplifier was fine for the
low output pickup, although, to ob-~
tain full output, not always required
by the way, a reduction in feedback
was made. The 5000 ohm resistor
was increased to about 15,000 ohms.
Listening tests showed no discern-
ible difference in guality, nor did ob-
servation of the waveform. This is
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one handy feature of the Williamson
circuit—it is still mighty good with-
out feedback, which is used more
as a refinement than a necessity
f_xcept possibly for special applica-
ions.

In order to cater for pickups with
output high enough not to require
extra gain, we provided a switch to
change from the pre-amplifier to a
second input channel. In this case,
however, the 6 db per octave bass
boost was not operative. And an
external boosting pad in the pickup
circuit frequently reduced input 'so
much as to provide insufficient
voltage input for the amplifier.

To overcome this and to provide
boost for radio, should this second

|

SINCE this article was written the top-

cut filter described elsewhers has
been added immediately after the vari-
able bass boost section and ahead of the
amplifier proper, so that it operates on
both inputs. It Is built as an "outboard"
sectlon although It could be Incorpor-

ated on a larger chasils.

channel be used for it, an extra
stage was wired permanently in
place immediately ahead of the main
amplifier, the volume control being
moved into its grid eircuit. This
stage gives virtually no gain but
it incorporates a 6 db per octave bass
boost circuit which justified its in-
clusion. The pickups can now be
connected directly into the second
channel ‘without loss.

In order to make this bass booest
section variable in character, a 1
meg potentiometer was wired across
the bass boost condenser. Obviously
when the pot. partially or completely
short-circuits the condenser, it par-
tially or completely removes the
boost without affecting the overall
gain of the stage. With the pot,
completely in circuit, it has negli-
gible effect on the boost.

BOOST VALVE

Incidentally, this extra boost ecir-
cuit allows double the amount of
boost to be obtained when using the
lew input channel. This is sometimes
useful for low level listening. The
filtering is so good that with the
full 12 db or thereabouts of boost,
and the gain wide open, the hum is
hardly discernible, and certainly not
above soft music.

In order to preserve low hum
level, this boost valve was made a
6SS7T wired as a ftriode, with its
filament connected in series with the
12AHT, with walves reguiring 150
mills heater current, The layout now
allows removal of all AC leads from
the preamplifier end of the chassis,
another good move. Incidentally,
although the gain of the 12AH7 is
less than the BSNT and it is some-
what more fragile, the reduction is
not great enough to be serious. The
amplifier can still deafen us!

A further point which may
not apply to all cases, but did apply
in ours, was the necessity to com-

pensate the low output pickup fto
remove an objectionable peak in the
7-9ke region. The maker, apparent-
ly, didn’t choose to notice it, but a
frequency run and a listening test
pin-pointed it beyond doubt.

The pickup, by the way, was a
Lexington, to which we are somew=
what attached, although its perform-
ance doesn’t stand out quite so

‘prominently when compared with a

few other high-grade pickups of to-
day. All the Lexington pickups we
have tried showed peaks from about
9 to 1lke, which will stand removing.
There are a few of these jobs still
in use, and the following might help
their owners to improve resuits.

As thé peak was fairly well defin-
ed and symmetrical, we made up a
small tuned coil to resonate in ¢ir-
cuit at the peak freguency, when
connected in seriés with the hot lead.
This circuit wiped the peak, but was
rathér too sharply tuned on its own.
Loading it with a resistor of 150
ohms resulted in a virtually flat.
characteristic at the peak freguency
without apparent distortion of the
wave form.

FILTER CIRCUIT

The input ecircuit isn’t the best
place for such a filter, as the im-
pedance of the circuit varies with
frequency, and such filters are best
when used where “R” is constant. In
our case, it resulfted in a slight atten-
tuation of all frequencies over about
11ke. However; there are so many
variables to be considered in chasing
this region that, so far, we haven’t
bothered to correct it.

At a later date we may work out
some constants suitable for inclusion
elsewhere in the circuit to remove
this objection and also to avoid ten=-
dencies to hum pickup to which the
filter circuit is extremely susceptible,
It was necessary to enclose the coil,
condenser and resisfor in a small
shield can above the chassis to avoid
pickup, and it is even worthwhile
to experiment with reversing its con-
nection if a small amount of hum
is experienced. But if you are care~
ful, it will be very small.

The pickup’s input transformer,
too, must be shielded and placed with
care, shielding leads to and from,
and earthing all appropriate points
to the same point as earths the first,
cathode bias resistor.

YALUES

The values of the filter were worked
out experimentally, and different
values of coil and condenser, pro-
vided the resonant frequency re-
mains the same, should not affect
performance very much. Actually,
we wound the coil on a small former
with an adjustable iron core, and
tuned the whole thing by means of
frequency records and an oseillo-
scope or oufput meter across: the
voice coil. It is really essential to
do this if the flattest response is
desired, although our values as they
are should greatly improve matters
in almost every case,

Overall results with the pickup are
Continued on Page 103
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TWO ULS. NAVY
SINGLE SEAT JETS

(Continued from Page %7)

North America into the field of jet
military aireratt. The prototype [lew
just three years ago, and later the
Fury went into production al Los
Angeles tor the US Navy.

A low-wing cantilever monoplane,
it features (hin laminar-flow wing
section. The wings show a 5 deg,
dihedral, the tailplane 10 deg. dihc-
dral

Of all-metal structure with flush-
riveted stressed skin, the Fury has
perforated “low-swirl” dive brakes
above and below (he wings in the
sections outside the landing gear.
The fuselage is oval in section. The
wings do not fold

One Allison TG-180 axial-flow gas
lurbine is mounted. The air intake is
in the nose, the exhaust nozzle in
ol the fuselage and pro-
made tor jeltisonable wing~
tip tanks. The airerati has built-
in wing-tip lignts,

The landing gear of the Fury is
ot the trieycle lvpe, and fully re-
(racting

The cockpit has a sliding “bubble™
canopy, and the pilots seat is titted
wilh cordite-operaled ejector

T.oaded weight is 12,5001b.

Main dimensions are Wingspan
351t 1in, lengih 341, 6in, and tail-
plane width 17¢t Tin.

ADDING TO YOUR
AMPLIFIER

(Continued from Page 67)

now excellent. The prominent needle
scrateh is absent, and sume distortion
particularly on voices has been clim-
inaled. We may have mure w say
sbout this in the Record Review
pages.

A few facts on the finished ampli-
Her may be of interest. With LFO
inpur, the oulput is Aat from aboul
10 cveles (limit of accurate reading)
tu about 25 ke, It rises ubout 2.5 db
at 35 ke and’drops 1o reference again
at 45 ke, after which attenuation is
sharp. Over the flat portion of the
range, output is clean and congtant
at 15 watts, with a breakup at about
17 watts. The input was at the pick-
up transformer inpul channel. with
Glter shorted out, and {he output was
read at the voice coil winding on
resistive load. Using the Lexington
and frequency records, and a 2.5 i
stylus, output is fat from 25 1o 3000
cycles, rises wbout 2.5 db to 10,000
cycles, and then drops until it is
sbout 7 db down from 13 fo 20 ke
A 3.5 mil poinl would certainly im-
prove the range above 11 ke as slight
side pressure on a pickup using a
2.5 mil point indicates in this region

Although al! these notes mav nol
apply to all amplifier enthusiasts, il
is anticipated that come of them at
Jeasl will be helpiul lo those who
chase that elusive lhing—perfectiori
in reproduction.
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Air Force authorities wisciy do not
ulways publicise (vial spéeds and
altitudes veached by aircrafl. Per-
fornance ligures of the X-1 have
not been released, but the US, Air
Force states (hat it has  flown
hundreds of miles faster than sound.
1t has probably flown above 1300
mp.h. (214 miles & minute), and
topped an altitude of 60,0001
Their present aim is to beal that
record wilh a ceiling of 100,000 ft
—in uir so thin that “tremendous
speed should be possible ™
Tnlormation regarding British jet
propulsion plancs Is more conserva-
tive, for 700 mph-almost the
speed of sound - s olficially
claimea.

These journevs beyond the sonie wall
buang greal siain o man and . meeha-
s, - The many clecrrical devices on
fircraft must withstand tnusual shock
and funection corrcetly. mosi  in-

SOLF ACENTS FOR AUSTRALIA:

U d HelZIIAN 3 25

Lol 4 #OUSE 55 YORK STREFT, SYONEY,

2X2508
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