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push-button or rotary switch.
The use of variable inductors in
this arrangement provides a simple
method of achieving a uniform
selectivity and sensitivity over the
range, with the disadvantage that
two coils or tuned circuits must be
provided for each station to be
received. In the unlikely event of
serious thermal drift, correction is
easily applied by the use of nega-
tive temperature coeflicient capa-
citors.

R.F. Transformers. — Winding
data are given to enable r.f. trans-
formers to be wound simply on
standard formers without the use
of a wave-winding machine. The
correct number of turns are pile-
wound in a random manner be-
tween thin Paxolin or cardboard
cheeks, which serve to guide and
support the edges of the winding.
This gives an approximation to
the performance of a wave-wound
coil.

The table gives winding data for
transformers to be used with a
twin-ganged capacitor with a
capacitance swing of 485 pF with
trimmers, covering a frequency
range of approximately 550-1,550
kc/s.

When separately-switched tuned
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WINDING DATA FOR R.F. TRANSFORMERS

Coefficient
Transformer Winding No. of turns Inductance of coupling
(uH) (approx.)
Primary 35 I 30
Aerial 0.35
Secondary 95 | 160
Primary 60 ‘ 80
Coupling 0.65
Secondary 5 ‘ 160 \

dimensions of the coil formers and
windings are shown in Fig. 23.
When the capacitance is being
chosen, allowance should be made
for strays, which will probably be
about 25pF. The values used
should therefore be less than those
indicated by this amount. In prac-
tice the nearest standard value
should be chosen and allowance
made in the value of inductance.
Movement of the core will enable
a variation of approximately +18
per cent to be made in the induct-
ance,

Construction.—In order to pre-
serve stability, precautions must
be observed when constructing the

of instability is the presence of
undue stray capacitance between
the anode and control grid of V.
The valve types used have an
anode-grid capacitance of less than
0.003 pF, and a layout should be
chosen which does not materially
increase this figure. The design,
based on this value, has a factor
of safety of about 4. Although
the valve is metallized, a screening
can may be necessary to reduce
leakage to the valve base. All
components in the grid circuit
should be kept above the chassis,
and all components in the anode
circuit below the chassis. Where
components in the anode circuit,

receiver. The most likely cause or in the following grid circuit
transformers are to be used, the
values of secondary inductance 400
and tuning capacitance may be
read from the curve of Fig. 21 7 /
against transmitter frequency. 74
This curve has been computed for V4 /
an L/C ratio of unity (L in sH, /]
C in pF), which is nearly opti- )4
mum. The number of turns 300 \f 7
necessary to produce the required @‘)' 7
inductance with the formers and Qq‘y4 §’/
dust-cores specified may then be —_ < @// e
obtained from Fig. 22. The 3 AT /*Q“
- TV >
g 200 v /’ &
400 s A | A AS
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2 g %
S Az an%
28 30 - d i
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Fig. 21.

Curve relating tuned circuit parameters
and resonance frequency.

NUMBER OF TURNS

Fig. 22. Curve relating inductance and num-
ber of turns for windings discussed in text.
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COIL FORMERS

ll/
0125 —
SLOTS CUT WITH

THIN SAW

AERIAL TRANSFORMER

MATERIAL; 0-0!5"” BAKELIZED FABRIC
OR PAXOLIN

COUPLING TRANSFORMER

SEC
PRI

I

DATA FOR FIXED TUNING

PRIMARY WINDING. (DIRECT AERIAL
— CONNECTION)

/s NUMBER OF SECONDARY TURNS

PRIMARY WINDING. (70(L FEEDER)
"fio NUMBER OF SECONDARY TURNS

SECONDARY WINDING. SEE TEXT

Fig. 23. Formers are standard
moulded type, fitted with 8-mm
threaded iron-dust cores. All coils
are wound with Litz wire consisting
of 7-9 strands of 45-48 s.w.g.
enamelled copper wire.

—s'ly

PRIMARY WINDING.

%5 NUMBER OF SECONDARY TURNS
SECONDARY WINDING. SEE TEXT

542"

must be brought above the chassis,
as is the case when tuning is by
means of a ganged capacitor, they
must be screened carefully from
the aerial circuits. Figs. 24 and
25 show suggested layouts for con-
tinuously variable and switched
tuning arrangements.

The Detector.—To give low
distortion, the detector requires
to work at a fairly high signal
level-—say 5V r.m.s. output. As
the receiverisintended to feed the
tone compensation unit, which
requires an input of only 200 mV
peak, the output is taken from a
tapping on the detector load resis-
tance. This greatly reduces the
a.c. loading on the detector and
enables it to handle high modula-
tion levels without distortion.

Alignment Procedure.—(1) Set
ganged capacitor at a position
about five degrees from the mini-
mum capacitance end, and adjust
trimmers for maximum output
from the high-frequency Third
Programme.

{(2) Set capacitor about twenty
degrees from maximum capaci-
tance position and adjust dust-

cores for maximum out-
put from the low-fre-
quency Third Pro-

gramme,

CONNECTOR BLOCK ']

{ (3) Repeat this pro-
cess until both stations
are accurately tuned.

[eNeNeRoNe
00000

Power Supplies.—
The receiver is intended

=0

o

3 O Tz

ry

L

CONNECTOR BLOCK

©

O SCREEN AS
IN Fig. 24

Fig. 25. Plan
view of top
of chassis.
Switched

T SWITCH
=T model.

WAFERS

to be supplied from the
pre-amplifier power

Q0000
00000 m

e 0O
CTZO

R90

ALUMINIUM OR COPPER SCREEN
EXTENDING BELOW CHASSIS

AND 3Ys’ ABOVE CHASSIS WITH
~ CUTOUT FOR GANGED CAPACITOR

Cee O

cHassis 12 DEEP

Fig. 24. This diagram
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shows a plan view of
top of chassis.

supply. The decoupling
is not adequate to
enable it to be fed from the main
amplifier supply.

Acknowledgment. — The writer
is indebted to Mr. A. T. Shepherd
of Ferranti, Ltd., for his assis
tance in the compilation of data
for these notes.




The Williamson Amplifier

Replies to Queries

HE series of articles recently published on the
High-Quality Amplifier has aroused consider-
able interest and given rise to ccrrespondence.

It is hoped that these notes, which deal with
matters of general interest arising from the corres-
pondence, may be of assistance to readers who have
similar difficulties.

Valves.—There is no exact equivalent for the
Osram type KT66, and its use is recominended where
possible. When the equipment is to be used over-
seas, the KT66 may be difficult to obtain, and 6L6
glass and metal types may be regarded as direct
replacements, with the proviso that the total anode
and screen dissipation should be reduced from 25 W
to 21.5 W by reducing the total current from 125 mA
to 1romA by adjustment of R,,. The use of these
valves with reduced rating entails a slight reduction
of the maximum output. The 807 may be used at
the full rating of 25 W, with modifications to the
valve connections.

Since the articles were written, a modification ot
the EF37 has appeared under the number EF37A.
This has improved heater construction giving greater
freedom from hum, and its use may be advantageous
for V, and V,,.

No other changes in valve types can be recom-
mended, as their use would involve radical redesign.

Output Transformer.—When assembling the core
of the transformer, care should be taken to ensure
that the edges of the T and U laminations butt to-
gether. The magnetic properties of the core are de-
pendent upon careful assembly and tight clamping.

Static Balancing.—The method of balancing the
standing currents in the output valves, which was
suggested in the article in the August, 1949, issue, is
dependent for its success on close matching of the
d.c. resistances of the halves of the output trans-
former primary. Nominally the sections are identi-
cal, and when carefully machine-wound from the
same reel of wire, the resistances shculd not differ
materially. It is possible, however, due to varia-
tions in wire diameter and insulation thickness, for
the resistances to differ by up to 5 per cent and even,
in extreme cases, 10 per cent. Should this occur, a
compensating resistor should be added in series with
the low-resistance side in order to equalize the resist-
ances, and the meter connected across the equalized
sections,

Other more direct methods may, of course, be used

Raised by Constructors

to adjust the anode currents to equality, but unless
the transformer has a split primary winding they
are inconvenient, and great care should be taken to
ensure that the insertion of instruments does not
cause oscillation which could give misleading read-
ings.

Construction.—There is little to add to the con-
structional data on the main amplifier given in the
August, 1949, issue, except perhaps to explain that
the purpose of the sub-chassis screen, shown in Fig 3
(see page 15), is to prevent feedback from the anode
connections of the output valves to the input of the
amplifier. It should extend downwards to the full
depth of the chassis.

The method of construction of the preamplifier
and tone-compensation units will usually be adapted
to individual circumstances. One suggested method
of construction for the preamplifier circuit of Fig. 15
is to use a shallow chassis about gin x 3in x 1in. The
valves and electrolytic capacitors are mounted in a
group along the centre of this chassis, and the other
components mounted vertically above the chassis on
tag strips arranged on each side of the central group.
The connections to the wvalveholders are taken
through slots cut in the top of the chassis. The
input transformer should be mounted on the top of
the chassis at one end. With the sizes given, there
is ample room for a screened component of dimen-
sions up to 3inx 3inxzin. The whole unit should
be fitted with screening covers, and mounted on the
underside of the motorboard as close as possible to
the pickup.

The tone compensation unit of Fig 19 may be
constructed on orthodox lines, the only essential being
to provide sufficient frontal area to accommodate
seven controls, Grid leads should be kept short to
avoid hum pick-up. The blank valveholder terminals
(pin 6) should not be used as anchors for the leads
to the top-cap grids, The power supply components
can, with advantage, be assembled on a separate
chassis.

Conclusion.—The circuits published in the series
have been evolved over a considerable period of time
and are capable of giving a very high standard of
performance. Requests have been received for data
on modifications, but as it is rarely possible to
determine the full effect of these without carrying
out tests, in general, no such data can be supplied
by the writer.*

* Or, for that matter, by Wireless World —FEp.

from page 18
sisting of 84 turns (2 layers, 42
turns per layer) of 22 sw.g.
enamelled copper wire interleaved
with 2 mil. paper.

Each section is insulated from its

Empire tape.

neighbours by 3 layers of 5 mil
All connections are
brought out on one side of the wind-
ing, but the primary sections may be
connected in series when winding,

two primary connections only per
bobbin being brought out. Windings
to be assembled on core with one
bobbin reversed, and with insulating
checks and a centre spacer.
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Modifications for High-impedance
Pickups and Long-playing Records

T HE introduction of long-playing records in Great
Britain, after the publication in November,
1949, of gramophone pre-amplifier circuits for
the ‘“ High Quality Amplifier”’ which were suitable
only for the 78-r.p.m. standards, has made it neces-
sary to revise these designs.

The principle of recording with a rising frequency
characteristic at high frequencies and reproducing
with a correspondingly falling characteristic, in order
to effect a reduction in the level of surface-noise from
the material, is a well-established and useful one. In
the case of long-playing records it results, in conjunc-
tion with the use of a homogeneous plastic for the
record material, in an almost silent background.

There are, however, dangers attendant upon its
use. The scheme is based on the hypothesis that the
energy level of music decreases with increase of fre-
quency above about 500 c/s. Thus it should be pos-
sible steadily to increase the gain of the recording
channel above this frequency. This appears particu-
larly attractive at first sight, since with the normally
used constant-velocity characteristic the recorded am-
plitude for a constant recording level is inversely
proportional to frequency and is therefore very small
at high frequencies.

Initially, a rising frequency response characteristic
producing practically constant amplitude at constant
level was used, the energy level distribution being
relied upon to restrict the amplitude at high frequen-
cies. The effect of this was, in practice, to cancel the
improvement in tracing, which the small-groove
system offered, by producing, at high frequencies and
high orchestral levels, recorded waveforms with radii
of curvature too small to be traced accurately. The
resulting distortion manifested itself as a tearing
sound superimposed on the full orchestra.

There is additional evidence to suggest that the
original hypothesis required revision, since it is
demonstrable that it breaks down when such per-
cussion instruments as cymbals and castanets are con-
sidered, particularly when the frequency range is
wide. Indeed, the peak power level required to re-
produce cymbals exceeds that normally required at
medium frequencies.

means that the first stages of the pre-amplifier must
be capable of handling occasional high-frequency
peaks which are greater than those experienced with
standard records, unless the pick-up is a constant
amplitude one, or its output at high frequencies is
attenuated before reaching the pre-amplifier.

The original designs of pre-amplifier employed
negative-feedback methods of compensation, and
hence are particularly suitable for a wide range of
inputs. However, pickups are available with such a
wide variety of output levels that no single circuit
will cope adequately with them, and external attenu-
ators may have to be used.

Modifications.—Dealing first with the single-valve
pre-amplifier (original circuit, Fig. 13, p. 25), the
revised circuit of Fig. 27 shows the modifications
necessary to provide alternative standard and long-
playing characteristics. To simplify the switching,
by using a single-pole changeover switch, the capa-
citor C,, is left permanently in circuit, giving a
Decca 78-r.p.m. characteristic in the *“ 78’ position.
Alternatively, C,, may be removed to give the E.M.I.
characteristic. In either case, correction for the
other 78-r.p.m. characteristic may be made by means
of the treble control on the tone compensation unit.

The advantage of this simplified switching is that
it becomes practicable to gang the switch to the
motor speed-change control to give automatic com-
pensation. If this arrangement is not desired, a two-
pole multi-position switch may be used, to give three
or more combinations, as in Fig. 28.

It should be noted that the position of C,, has been
altered, so that the whole of the feedback netwecrk is
at earth potential. This avoids switching transients
which would otherwise occur, due to charging and
discharging of capacitors as the switch is operated.

A small capacitor, C,;, has been connected across
the input transformer secondary. This is to prevent
any tendency to instability or peaking at high fre-

Fig. 26. Recording characteristic used for current Decca
long-playing records.

This early experience has led to e

the adoption of a characteristic

+
o

which is a better compromise
between these conflicting factors

and gives much more satisfactory

results in practice. Fig. 26 shows

the provisional recarding charac-

teristic now in use by the Decca
Record Company for L.P.

1
o

RECORDED VELOCITY (db)
o

records. The amount of treble

U
~
o

boost is lower than the theoreti-
cal optimum, but the use of even
this amount of compensation
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quencies, caused by the presence in the feedback loop
of the stray secondary reactances of the transformer.
The necessity for this capacitor and its minimum
value will vary with the individual transformers. Its
value should be kept as small as possible, consistent
with stability.

Modifications to the three-stage high-pass pream-
plifier (original circuit Fig. 15, p. 26) are on the same
lines, and Fig. 29 shows the revised circuit.

With these pre-amplifier circuits, the wiring to the
selector switch must be kept short, and the switch
should, if possible, be mounted on the pre-amplifier.
Should the position of the pre-amplifier render such

a switch inaccessible, consideration should be given
to the use of a relay in place of the selector switch,
rather than the use of extension leads. This has the
additional advantage that it could easily be operated
from the speed-change lever by means of a micro-
switch or from the additional switched pin which is
a feature of some pickups with interchangeable heads.

Pickups without Transformers.—A number of pick-
ups are available which do not normally require a
transformer. It is possible to use the majority of
these with the pre-amplifier circuits, by interposing a
suitable 1:1 transformer. In other cases, when the
connecting leads are short, it may be practicable to
connect the pickup directly in place of
the transformer secondary. The limit-

”ﬁ ing factor will be the capacitance
between the leads and their screening,
which will be shunted across R,, or
R,,, and which, if sufficiently large,
would upset the treble compensation.
The value of this stray capacitance
should not be allowed to exceed 50 pF,
and if C,, or C,; is switched out,

o should be compensated by a capacit-

ance of one tenth of its value in
parallel with R,; or R,,, to give a
linear frequency-response character-
istic at high frequencies.

Resistors R,, and R,, must bz

Left : Fig. 27. Simple two-position switch-
ing in single-valve pre-amplifier for
playing Decca 78-r.p.m. standard and
33§-r.p.m. L.P. records. Compensation
for the E.M.I. 78-r.p.m. standard charac-
teristic should be applied separately by the
treble tone control.

OUTPUT TO TONE
COMPENSATION STAGES

]

Below : Fig. 28. Alternative circuit (applic-
able to Figs. 27, 29 and 30) with three-
position switch giving compensation for
Decca 334, Decca 78 and E.M.I. 78-r.p.m.
recording characteristics.
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Disrupting the usual flow of events can cause q Svetlana is a manufacturer of
b u

heads to turn, and that's exactly what R&G svetiana POWer Grid and Audio Tubes.

sssssssssssssss

International, Inc. is doing. Through our joint ——

partnership with Svetlana, we engineer and
Audio Glassic Tubes are

manufacture tubes for all kinds of applications graded, matched and tested.

and carry over 2,000 different types of tubes.

_._
Whether you need one tube or a whole et
inventory, your head will spin at the service Pride Tubes.are RF tested for
amateur radio.

T v £ 5

you will receive from R&G International, Inc

Call today for more information

and pricing from any of the
following divisions of R&G. %

R&G INTERNATIONAL INC.

8200 South Memorial Parkway * Huntsville, Alabama 35802
800-456-5642  outside the US: 205-880-3660 * Fax: 205-880-8077
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