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Transistor Bias

SIMPLE DESIGN PROCEDURE

T HIS paper is written for the technician or
hobbyist in an attempt to fill the void of transistor
bias network design. The theory of bias networks
can be found in numerous textbooks and has been
the subject of many magazine articles. A most
serious drawback to the existing literature (as far
as the technician or hobbyist is concerned) is that
the articles are usually oversimplified with poorly-
explained assumptions, while the textbook material
'is too involved in mathematics and theoretical
derivations to be of practical value to the hobbyist
or technician.

Because of the wide variety of transistor circuitry,
it will be necessary to restrict our discussion some-
what. We will discuss the biasing of a Class A
amplifier. Because of its popularity and wide-spread
usage, we will use the common-emitter connection
in our design example.

Two of the most important criteria for a well-
designed bias network are the resultant stability
factor and the degree to which the amplifier can be
made insensitive to transistor replacement. (The
stability factor is a measure of an amplifier’s ability
to maintain a given set of bias conditions over a
range of operating temperatures.) The transistor
is a temperature sensitive device, particularly with
respect to the collector cut-off current I,, (I,,) and
the input voltage V,,. The collector cut-off current
will approximately double for every 10°C rise.

In the common-emitter connection, Fig. 1, the
collector current is given by the equation:

I, = 81, + ST’,, .. .. .. .. (D)
where B is the common-emitter current gain and S
is the stability factor (for good stability, S should
be low—the ideal being S = 1). If the stability
factor is high and any great degree of temperature
variation is experienced, the change in I, could be
large enough to cause the circuit to become inopera-
tive. There is nothing we can do about the leakage
current of any given transistor, this current being
inherent in the device, but we can make the stability
factor such that the circuit can withstand the
expected temperature variation. The amplifier
shown in Fig. 1 offers a good degree of stability with
minimum sacrifice in other circuit parameters. For
this circuit and most circuits, the stability factor is:

s- L L ®

1 +LR3

I{b 'F I{e
where R, = R,R,/R; + R,. Examining equation
(2), we can see that poor stability results when R,
approaches zero (S approaches B8 -+ 1) and ideal
stability results when R, approaches zero (S
approaches 1). We will later show that this ideal
stability is unrealisable in the circuit of Fig. 1.
The degree of stability designed for' will depend

*Sylvania Semiconductor Division, Woburn/Mass. U.S.A.
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By T. ORMOND*

upon the application, but a useful * rule of thumb *’
for highly stabilised circuits is:
S<5 .. . .. .. .. ©))
Circuits which possess good temperature stability
are usually also insensitive to transistor replacement
problems. This is especially true of the circuit of
Fig. 1. Obtaining the base bias voltage by means
of a resistive divider essentially makes the circuit
independent of transistor parameters. For the
circuit of Fig. 1, the base bias voltage V, is given by:

VR,
Vb - R1 + Rx (4)
R DR
where R, = 28+ DR,

R, + (B + DR,

As shown in equation (2), good temperature stability
requires that the ratio Ry/R, be small. Thus, in
most cases, SR, will be many times larger than R,
and R, nearly equals R,. Equation (4) then becomes

Vy~ Voo Ry . .. . . (B

R, + R,

Equation (5) gives V, in terms completely inde-
pendent of the transistor. We can also assume that
V, equals V,(V, will be greater than V, by the
magnitude of the voltage drop across the forward
biased base-emitter diode, a matter of tenths of
a volt). Since the value of V, is independent of the
transistor, I, will also be independent (I, = V,/R)),
greatly reducing any change in I, due to transistor
replacement. Assumptions usually make the actual
case worse than the ideal, so our operating point
will not remain as stable as the foregoing discussion
would indicate. However, operating-point shifts
due to transistor replacement will be greatly alle-
viated in a circuit of the type shown in Fig. 1.
The problems concerned with stability can be
reduced by a wise
choice of the quies-
cent (d.c.) operating
point, a choice
which we will now
discuss.

Fig. 2 shows the
common-emitter
output characteris-
tics of an n-p-n
transistor. It is a
plot of collector to
emitter voltage (V,,)
versus collector cur-
rent (I,) for various
values of base cur-
Ce rent (I,). Values of
- V.. and I, should
be chosen sothatthe
operating point Q
is in the linear range
of the characteristic

+22:5V

ouTPUT

Fig. 1. Stabilisation by potential
divider and emitter resistor.
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transistor.

curves (the point Q shown on the figure has no
meaning other than to demonstrate operating point
placement). It can be shown, by means which need
not be discussed here, that the optimum condition
for temperature stability is when V,, = V,/2.
In some instances, such as in direct-coupled stages,
it is not always possible to meet this criterion,
but the relationship V,, = V,,/2 should be met as
nearly as possible (standard resistance values may
make an exact match impossible). Establishing the
operating point is now reduced to determining the
value of I,. There are several factors to be con-
sidered in selecting a value for I,; stage gain and
collector dissipation to mention two. The amplifier
gain will depend on I, since B is to some extent a
function of collector current. Entertainment type
transistors are normally used in low-voltage circuits,
so appreciable f8’s will be found at low collector
currents (1-3mA range). A value of I, must be
chosen to give good 8 but care must be used to insure
that it places the operating point in the linear region
of the characteristic curves, The supply voltage
must also be considered. Its value will probably be
dictated by existing circuitry to which we are adding
a stage, or by available standard batteries. Meeting
the criterion of V,, = V /2 will allow only V,,/2
to be dropped across R, and R,. Thus, choosing a
high value of I, to obtain a good 8 could make R,
so small as to adversely affect stage gain. It naturally
follows that the higher the available supply voltage
(short of the value that would make V,, greater than
the breakdown voltage of the transistor), the greater
the latitude in the choice of collector current. The
collector power dissipation must also be considered
when choosing I,. The dissipation limit of some
transistors may be as low as 25 mW. If we have
a V., such that V,, = 10V, then the maximum
collector current, from the equation

P, =V,I, .- e .. (6)
would be 2.5 mA. It is evident that the choice of I,
is governed by many factors. In the design procedure
outlined in this paper, I, is determined from values
of R; and R, which have been calculated from gain
and stability considerations. Although this may seem

WIRELESS WORLD, MARCH 1963

to be a haphazard way of choosing I, the design
procedure will show that this is not the case.

Before proceeding with a design example, we must
consider a factor which complicates our stability
considerations; namely, the input circuit loss factor.
Fig. 3 shows the equivalent a.c. input circuit of our
amplifier of Fig. 1. r,, the a.c. input resistance of
the transistor, is given by the equation:

n=rn+@B+DR,~B+ DR, .. ()

where R, is equal to r, + R,,. R,, is equal to any
external resistance which is not a.c. by-passed and
r. is the internal emitter resistance, approximately:

26
Twn® o ®

We are interested in getting maximum signal power
transfer from the source (i.e., a signal generator or
the output of a previous stage). In other words,
we want vy, to approach v,7, as nearly as possible.
The best condition we can obtain is when
r; = R, in which case v,7, will equal v,7,/2 (this
represents a 3 dB power loss). This could most
easily be accomplished by making r; = R, and then
making R, large enough (R,>10r; ) so that it will
have negligible effect on r,. This arrangement would
pose serious stability problems, however, as well as
curtailing the gain possibilities of the amplifier.
We have previously noted that for good stability, the
ratio Ry/R, should be small. Now although it is
true that r, is an a.c. resistance, and as such will not
necessarily include the full value of R,, making r,
equal to R, could make R, very large when R, is
large (since R, could be the output resistance of =
previous stage, it could vary from the low value of a
common-collector to the moderately high value of a
common-emitter stage). To get good stability with
a large value of R,, we must make R, large which in
itself is no problem (since in the majority of cases
it will be a.c. by-passed). The problem arises when
we consider stage gain, which is approximately:

R |
Av=3% - O

e
where R, is as defined in equation (7). If we desire
a high gain from our stage, the ratio R,/R, must be
large (40 dB would make the ratio equal to 100).
Since it is desirable to- make V., equal to 1/2V,,
we are faced with the problem of dropping 1/2V,, .
across the resistances R, and R,, both of which will
be large (R, from gain and R, from stability con-
siderations). This would lead to a low value of I,
which is a condition we do not want. It is evident,
therefore, that unless we require a low gain or the
source resistance is low, we must accept some loss
in our input circuit. The question is, how much
loss? Table I shows the degree of loss experienced
for various mismatch conditions. Since we cannot
avoid a 3 dB loss, we will not consider this loss in

Te
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Fig. 3. Equivalent circuit of Fig. | amplifier.
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our calculations, What we must decide is how
much loss, over and above the unavoidable 3 dB,
we shall accept in our input circuit. From Table I,
we see that if R;, equals R,/7, we will have a 6 dB
loss in our input circuit (excluding the unavoidable
3 dB). This ratio will allow us to obtain good gain
and stability factors without much trouble and it
does not represent too severe an input circuit loss.
We will, therefore, design around this input con-
dition and define a further loss factor involving
R, and r;:

K=_. Ry
Ry + 1,
Since the lower the ratio R,/R, the better, we will
assign a design value to K of 0.5; in other words,
we will make R, equal to r;. Therefore:

R, = r; = 2R,/7 .. (11)

will be our starting relationship. The foregoing
discussion has been based on the value of 8 being
low which will not always be the case. Any reader
in a position to obtain transistors with known high g
values will not be faced with the problems just
discussed. The following design procedure is based
on the premise that 8 information is not available.
A low value of B is assumed which represents a
“ worst case ” condition, a condition which insures
that at least the objectives designed for will be
obtained. If it is felt that input matching is of
prime importance, then a multi-stage amplifier can
be designed. A paper design will quickly confirm
if a single stage will suffice for matched input or
whether the ratio R ,/R;,, can be made more stringent
(less than 7/1), reducing input losses. The following
example shows the simplicity of the calculations.

We will start with the following information: we
require an amplifier with 40 dB of voltage gain,
the source resistance is 5 kQ, and we have a 22.5 volt
battery for our power source. We will also take as
our “worst case” conditions, a value of 8 = 20
and design for S = 2 (B = 20 is not unrealistically
low for entertainment-type transistors). We wish
to use a single stage without necessarily matching
the input. From equation (11), we have:

2R, 10K
=7 =T
We can now rewrite equation (2), solving for R,
R,(B4+1—98) 1430(19) ’
R, = DG == = 1300Q (13)

With 40 dB of gain required, equation (9) gives
R, = 100R, (14)

(10)

TABLE 1

|
Power Loss Power Loss From Optimum
(dB) (dB)

w
o

WVONOCUTAWN =
OOV ONNO A
ocoouwoom
Noorhhw—
Soounmoomo
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TABLE Il

B S A, I Ve P, Input Vb
Losses
(dB) | (mA)| (volts) (mW) (dB) | (volts)
25 {1 1.86 |40.3 | 1.46 | 10.7 5.9 {8.8-58| 1.97
50 (}1.96 |40.4 | 1.48 | 10.5 15.6 17.9-4.9| 2.0
100 (] 1.98 {40.5 | 1.50 | 0.4 15.6 |7.4-4.4| 2.02
From equation (7)
= = — == Q
R, R 1 68 (15)
Thus, from equation (14)
R, = 100R, = 6.8 kQ (16)
We can now calculate I,
Vo/2 11.25
= = = 1.4 mA 7
=R ¥R ~ 81 o an

As seen from the typical characteristics of Fig. 2,
an I, of 1.4 mA places our operating point advan-
tageously and also keeps collector dissipation low
(P, ~ 16 mW). The only calculations remaining
are those of the resistancesR,,, R;, and R,. From (8),

26
= — =19Q 18
re= 14 =1 18)
SinceR, =r, + R,, = 68Q.. 19)
R,, = 68 — 19 = 47Q .. (20)

Rather than bother to calculate how to divide the
value of R, from equation (13) to give R,,, we will
simply add the 47Q in series with our calculated
value of R, = 1.3kQ (this procedure will have
negligible effect on our emitter calculations). We
can write the following equations for the bias network

R;R,
— = =R, = 143 kQ 21
R =R ey
R. _ % v, IR, 18 (22)
R,+R, V., V. V.. 225°7°
Equations (21) and (22) are solved to yield

R, = 17.7kQ and R, = 156 kQ. Fig. 1 shows
that we have made R, and R, equal to the next smallest
standard resistance values (a rather obvious choice
for R,). By making R, smaller, we take into account
that V,>V, and not equal to it as we have pre-
viously assumed. The completed amplifier is shown
in Fig. 1, with standard resistance values for all
components. Since C, will be determined by
factors not covered. in this paper (desired frequency
response), its value has not been calculated.

Using the principles set forth for good bias net-
work design, we have completed the. design for a
common-emitter amplifier. Since several assump-
tions were made during the design, bench testing
may indicate minor changes for improving operation.
By designing around ‘ worst case ”’ conditions for
B and S, it is felt that design objectives will be met
under a wide variety of conditions. Table II shows
measured circuit parameters using transistors with
B’s of 25, 50 and 100. It is evident that our desire
to make amplifier performance insensitive to tran-
sistor replacement has been fulfilled. By following
the steps for bias network design outlined in this
article, any reader should be able to design a
transistor amplifier for his specific needs.
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DIRECT-COUPLED PULSE CIRCUITS

GRAPHICAL DESIGN METHOD

lN many pulse circuits it is required to switch a
transistor into either its fully conducting or its
nonconducting state via a resistive coupling chain.
A good example is the bi-stable circuit of the type
shown in Fig. 1. The values of R, and R, must be
chosen so that the transistors receive either sufficient
base current or sufficient reverse base voltage to
maintain the required states under all tolerance
conditions.  Satisfactory values for the resistors
may be found by straightforward calculation, but this
involves either surprisingly cumbersome simultaneous
equations or tedious repetitive approximations. This
is particularly true where the effects of several tol-
erances are required to be known. A graphical
approach to this problem is attractive because the
interaction of circuit conditions may be seen at a
glance. In effect the construction replaces a series
of equations with a series of lines whose implications
are more readily appreciated and can be easily
altered. The construction described here is extremely
simple and consists entirely of straight lines.

The basic construction is shown in Fig. 2; the
axes of voltage and resistance allow the circuit cur-
rents to be represented by the slope of lines drawn
in the construction. Suitable manipulation of these

lines will allow the required information to be ob- .

tained. For simplicity it is assumed that the bottom-
ing voltage of VTl and the forward base-emitter
voltage of VT2 are both zero. It is required that
when VT1 is nonconducting VT2 takes a base current
of at least I, and when VT1 is bottomed VT2 must
be cut off by at least Vy,, volts. The leakage current
of VT2 is 1.

Construction Procedure (refer to Fig. 2)

(1) Mark off the vertical axis in volts and the hori-
zontal axis in ohms.

(2) On the vertical axis mark in the three supply
!evle{ls Vi, Ve and 0. On the horizontal axis mark
in R,.

(3) Choose a value of R, (see later) and mark in the
point (R, + R,).

Fig. 1. Basic bi-stable switch.

WIRELESS WORLD, MARCH 1963

By R. THOMPSON,* Grad. I.E.E., Grad. Brit. L.R.E.

_VI
SLOPE I,
A
g
5
g IR
co | R+R
0 “\ LT
Ry RESISTANCE
Vae
B ¢
+V,L

| POSSIBLE VALUES
i«——— oF
(RL+R,+R2)
Fig. 2. Construction for Ry, Ry and R,.

(4) From point (0, V,) draw a line with slope equal
to I, (line A).

(5) Construct back from point (R; + R,, 0) to line
A and hence draw in line B through (R, + R,, 0).
This construction subtracts I, from the current
flowing in R,. The slope of the resulting line is
the current through R, and theretore its inter-
section with the V, level will give the value of
(R, + R, + R,). The value of R, given by line B
is the minimum which wil result in sufficient
base current in VT2,

(6) Mark in (R, 0). Add on a further voltage I, X
R,, to allow for the leakage current that flows
when VT2 is cut off, giving point (R, I, R)).
Mark in point (R, + R;, V). Draw in line C.
Intersection of C with V, level gives the maxi-
mum value of R, which will result in sufficient
cut-off bias.

The choice of R, (stage (3)) is not as arbitrary
as it may at first seem because the range of values
which will give a satisfactory solution is limited.
While an equation defining this range is cumber-
some, and even approximation results in
0 = R% I, (Vo — Vi) + Ry [VoVy + (IR —V))

(Vz - VBE)] + RL V2 VBE
two rough limits may be used. The value chosen
must not be greater than (V,/I,—R,) if sufficient
base current is to follow (in fact it must always be
less than this to obtain a satisfactory cut-off condition).
The minimum value of R, is restricted by the loading
it imposes on VT collector. Even if these guides are
ignored and an unsatisfactory value of R, chosen the

*The Plessey Company (U.K.) Ltd.
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-V €} -Vi )
NOMINAL POSITIVE SUPPLY
b CONDITIONS INCREASED
0 &
+Vz | \ +VZ |
Vit (3)
. NEGATIVE SUPPLY
*__I,  DECREASED
0 &
+, L
"VI
0
+V, L N
Fig. 3. Modifications to basic construction to take account of

variations in supply and resistance values.

simple construction allows alteration in a matter of
seconds.

The basic construction described is readily ex-
tended to give more precise results and include other
design restrictions. The saturation voltage of VT1
(or collector clamping voltage if a non-saturating
circuit is used) may be included in stage (6) by using
point (R;, V) instead of (R;, 0). The forward base
emitter voltage of VT2, Vg, required for a current of
I, can be included at stage (5) by replacing the
point (R;, + Ry, 0) with (R, + R;, Vgg). Because
of the danger of voltage breakdown, or in the case of a
bi-stable circuit a limit on triggering sensitivity,
some maximum reverse emitter base voltage, Vi,
may be specified and this could restrict the value of
R,. The worst condition for reverse base voltage
occurs with zero I,; a line drawn from (R, 0)
(or (Ry, V,,.)) through (R, + R;, V3) to intersect
the V, level will show the minimum safe value of R,.

Once a construction has been made it is very easy
to alter conditions either to optimise the design for a
particular requirement or to investigate the effect of
tolerances. The main points of reference will be
marked in already and hence only a few movements
of a straight edge are required. Fig. 3 illustrates a
simple construction and the manner in which it can
be modified to show the effects of supply and com-
ponent tolerances. The tolerance variations used are
exaggerated to make their effects readily apparent.
It can be seen that the information required can be
obtained in a few seconds. If the only information
required is the values of R, and R, for satisfactory
operation under ‘ worst case” conditions then a
simple construction using appropriate tolerance
values will be sufficient.

110

~20
SLOPE I
A
~1ok
V. ,+I_R
l
w gat “co R+R,
S o
= R
> +2V
B C
HoF POSSIBLE VALUES
—— OF
RL"'Rl*TRz)
CHOSEN
VALUE
1 1 H A 1 i 1
+20 5k 10k 5k 20k 25k 30k 35K

RESISTANCE (OHMS)

Fig. 4. Practical example of design method.

In a bi-stable circuit the approximate condition
for sufficient loop gain is R;<<gR,. Provided the
transistors are designed to saturate, this condition
is satisfied since R; must be less than V,/I, or
V1 /(Vi/RyB), i.e. less than R, 8, assuming R; < <R,.

Practical Example.—As an example of this con-
structional design method consider the following
problem. Required, a bi-stable circuit to operate
with the following conditions.

vV, = =20V, V, = +10V, R, = 1kQ,

Voo = — 05V, I, e = 50 pA, Vg = +2V,
I, = 1ImA.
Transistors to saturate in the ON condition.
-25
Vi +15%
-20
vz
~15k
Ip
_|Os_
_5._.
o) \
E Vsa.t+IcoRl
R[\\/\a
sat b ‘C
+5F
Vo157,
RL+R]
+10-
) ] . . l (RL+RI+'RZ)
5k 10k 15k 20k 25k 30k
RESISTANCE (OHMS)

Fig. 5. Extension of Fig. 4 to obtain information on effect of
tolerances.
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Choose values for R; and R,, then find the follow-
ing information:—

Under nominal conditions what is the maximum
reverse base voltage? What voltage may V, increase
to before insufficient base current is obtained?
What is the effect of changes of +159% in V; and
— 159, in V, on reverse base voltage and base current?
What is the minimum reverse base voltage under
these conditions?

Fig. 4 shows the construction. A suitable value for
R, is 10kQ and this puts R, between 12.3kQ and
26.5kQ. The value chosen was 18kQ as this is a pre-
ferred value and puts R; + R, + R, near the centre
of the permitted range of values. The maximum
value of V, which can be tolerated with these re-
sistances may be found by extending line B (which is

concerned with I,) to intersect with (R, + R; + Ry).
The limiting value of V, is given by this intersection
and is +14.7V in this case. S

For the sake of clarity the construction to obtain
the other information required is shown in Fig. 5.
Under “ nominal > conditions the maximum reverse
base voltage is given by point C on the line joining
(Ry, Vo) and (R, + R, + Ry, V,), in this case
3.25 volts. With variations in supplies this reverse
voltage alters to 2.7 volts, point “ b.” The minimum
experienced occurs when I, is maximum and is
given by point “a,” 2.4 volts. The base current
which flows with nominal supply voltage is given by
constructing back from (R, + R; + R,, V,) through
(R, + R,, 0) to give I;, 1.25 mA. Similarly with
varied supply voltages the base current is given by
the slope of I,, as 1.62 mA.

BOOKS RECEIVED

Radio-Electronic Transmission Fundamentals, by B.
Whitfield Griffith, Jar. A course of study, at an inter-
mediate level, of the elements of radio frequency
engineering at high powers. The book is primarily
intended for those interested in r.f. transmission.
Broadly divided into two aspects, the subjects covered
include network theory and transmission lines, with
aerials and transmitters in the second part. Higher
mathematics are not used, the mathematics that are
needed being introduced when necessary. Pp. 612.
McGraw-Hill Publishing Co, Ltd., McGraw-Hill House,
95 Farringdon Street, London, E.C.4. Price 60s.

Aviation Electronics Handbook, by Keith W. Bose.
This is 2 practical book, for the owner-pilot or service
technician, on the operation and maintenance of a
variety of airborne electronic equipment. Communica-
tions, navigation and instrument landing systems are
described and a chapter covers air radar applications.
American regulations for the establishment of servicing
facilities are set out, and the final chapter gives guid-
ance on the practical aspect of installation. Pp. 224.
Howard W. Sams & Co. Inc., Indianapolis 6, Indiana,
U.S.A. Price $4.95.

Photoelectric Control, by Harvey Pollack. Written at
technician level, the book first deals with the design,
construction and operation of photocells, and then goes
on to describe the use of these devices in conjunction
with electromechanical relays. A section then follows
on measurement and indication by photo-electronics.
The semiconductor photocell and photo-transistors are
discussed, and the final chapter describes some indus-
trial applications of photo-electric control.  Pp. 136.
John F. Rider, Publisher, Inc., 116, West 14th Street,
New York 11, N.Y. Price $3.50.

High Fidelity Home Music Systems (second revised
edition), by William R. Wellman. This book was writ-
ten with the layman music lover in mind. Most aspects
of sound reproduction are dealt with. Information is
provided for the home constructor and for those con-
templating purchase of a complete system. Pp. 241.
D. Van Nostrand Co. Ltd., 358 Kensington High Street,
London, W.14. Price 51s.

Newnes Radio Engineers Pocket Book. Thirteenth
edition, revised by A. T. Collins, contains wire gauges,
design data and useful formule. Pp. 180. George
Newnes Ltd., Tower House, Southampton Street, Lon-
don, W.C.2. Price 10s 6d.
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Electronisch Jaarboekje 1963. Pocket diary (in Dutch)
with 150 pages of technical information with rapid-
access coloured identification of sections giving general
formulee, basic circuits, aerial design, valve and data
and general information., De Muiderkring N.V.
Bussum, Netherlands, Price Fl. 2.95; plastic cover
FL. 0.50 extra,

Loudspeakers, Theory, Performance, Testing and
Design by N. W. McLachlan, D.Sc. (Eng.). This
classic work, published originally in 1934 by Oxford
Univ. Press is now available in an unabridged paper-
back version issued by Dover Publications, Inc., 180
Varick Street, New York 14, Pp 399. Price $2.25, or
from Constable and Co. Ltd., 10 Orange Street, Lon-
don, W.C.2., price 18s.

Thermoelectricity, by D. K. C, MacDonald. Unified
treatment of the physical basis of various thermoelec-
tric effects (principally in metals, but with some reter-
ence to semiconductors) in terms of modern solid-state
theory. Pp. 133 including a three-page bibliography.
John Wiley & Sons Ltd., Gordon House, Greencoat
Place, London, S.W.1. Price 49s.

Trigerfrequenz-Nachrichteniibertragungen iiber Hoch-
spannungsleitungen, by H.-K. Podszeck. Third revised
edition of this textbook of carrier-frequency communi-
cations over high-voltage power supply lines. Pp. 191
Springer-Verlag, (1) Berlin-Wilmersdorf, Heidelberger
Platz 3, Germany. Price DM36.

B.B.C. Engineering Division Monographs

No. 42 Apparatus for Television and Sound Relay
Stations, by P. A. Peachey, M.LLE.E., R. Tooms, D.I.C,,
A.C.G.I, B.Sc. (Eng.), AM.ILEE. and D. L. Stuart,
Grad. LE.E. describes translators, receivers and drive
equipment used in later stages of the expansion of tele-
vision and sound coverage. _

No. 43 Propagational Factors in Short-wave Broad-
casting, by L. J. Prechner, B.Sc., deals with problems of
choice of frequencies for the B.B.C. external services
and compares typical reception results with theoretical
predictions.

No. 44 A Band V signal-frequency Unit and a Corre-
lation Detector for a VHF JUHF Field-strength Record-
ing Receiver, by G. ]. Phillips, M.A., Ph.D., B.Sc,
A.M.IEE., P. T. W. Vance, M.Sc. and R. V. Harvey,
B.Sc., AM.LE.E., describes additional equipment for
use with the field-strength recording equipment covered
by Monograph No. 6.

All the above published by B.B.C. Publications, 35
Marylebone High Street, London, W.1. Price 5s each.
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Citizens’ Radio in U.S.A.

DOES BRITAIN REALLY WANT SUCH A SERVICE ?

By R. L. CONHAIM*

THERE has been a lively discussion in the pages
of Wireless World on the pros and cons of a
Citizens’ Radio Service for Great Britain. Experi-
ence in the United States, Canada and some of the
Central American countries has been cited as the
basis for some of these arguments. But, no one
could possibly know what the services in these
countries are like, without having experienced them.
The experiences gained within the United States
should be valuable to both those proposing and
opposing such a service for Great Britain, for there
are now more than 350,000 Citizens’ Radiot licensees
within the U.S.A., most of them utilizing the Class D
or 27-Mc/s band. The actual frequency range is
26.96-27.23 and 27.255 Mc/s with a maximum
“plate power” of 5 watts.

Case History

A little background may be of wvalue., Prior to
1958, there existed in the U.S. a Citizens’ Radio
Service, divided into several classes. Voice com-
munication, however, was limited .to the 465-Mc/s
band, and there were very few users, due to the
propagation characteristics of this band. The other
classes were for radiotelegraphy, and for the radio
control of models and other radio-controlled devices,
where more than 100 milliwatts of power ‘was re-
quired. The Class A service, that around 465 Mc/s,
attracted little attention. The few transceivers pro-
duced for this service were limited in range to about
a mile, except over particularly good terrain.

Then in 1958, the Federal Communications Com-
mission opened the relatively unused 1ll-metre
amateur band (around 27 Mc/s) for Citizens’ Radio
voice communication. The results, at first, were
not startling. There was no great rush to apply
for licences. Potential manufacturers of equipment
adopted a wait-and-see attitude. Then, about the
middle of 1958, an article on how to build a Class D
(27 Mc/s) Citizens’ Radio transceiver was published
in a radio journal. The article stirred an immense
amount of interest, especially among those frus-
trated amateurs who knew a little about radio but
never had enough ambition to learn the code and
the necessary technical information to secure an
amateur transmitting licence. Parts stockists were
besieged by enthusiasts eager to build this trans-
ceiver, which comprised a simple transmitter and a
super-regenerative receiver.

That’s when the fun began. Bear in mind that
most of the original Class D licensees were essen-

* Dayton, Ohio, U.S.A.

+ Defined in the F.C.C. regulations as “a radio communica-
tion service of fixed, land, and mobile stations intended for per-
sonal or business radio communication, radio signalling, control
of objects or devices by means of radio and other purposes not
specifically prohibited in this part.”
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tially hobbyists. They used the new band for hobby
purposes, and fostered the same kind of use by
newcomers to the band. The F.C.C. regulations,
which had been written in the usual official language,
were completely misinterpreted, often wilfully, and
Class D became another amateur band, but without
the benefit of amateur licensing. One of the rules
stated that the band was for short-distance com-
munications for the business or personal business
of the licensee. “Short distance” was interpreted
by these early users as anything less than 3,000
miles! and during exceptional propagation conditions
DXing was the rule rather than the exception.
“Personal business” was interpreted as almost any-
thing. Some owners considered hobby use as per-
sonal business. One licensee, to whom the author
talked, said the regulations set up the band for busi-
ness or “pleasure,” and, after all, he was only using
the band for his personal pleasure!

The F.C.C., with only a few monitoring stations,
and limited personnel, realized they had a bear by
the tail. There was little they could do about it.
New licences were accompanied by instruction
sheets, detailing somewhat more specifically the
“do’s” and “don’ts,” and defined more specifically
some of the regulations.

The requirement that only holders of professional
licences (first- or second-class commercial radio-
telephone) should undertake transmitter adjustments
was ignored almost completely. Users adjusted
transmitters at will, ignored the 5-watt input limita-
tion and “souped up ” even commercial transceivers
to radiate much higher power than authorized. Any
evening you wanted to monitor the band with a
frequency meter, you would find that at least half
the stations were off frequency. The tolerance of
0.005% was met by few users. The demand for
crystals to operate on the 22 channels (now 23)
became so great that some crystal manufacturers
weren’t always too careful about what they supplied.

The band was now becoming really wild. During
the daytime hours, it was relatively quiet, except
for business use, but at night the screeching, howling
heterodynes made the 80-metre amateur band sound
like a school room at midnight. Long-winded dis-
cussions tied up channels and prevented legitimate
users from gaining any benefits from the service.
Incidentally the minimum age for a Citizens’ Radio
licence is 18.

In early 1961 the author visited an F.C.C.
secondary monitoring station and it was obvious
there were so many violators, and so few monitoring
people, that only a small percentage of the errant
users ever received citations for their wrong-doings.
Reports of television interference increased rapidly,
from neighbours of Citizens’ Band operators.
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The licensing activity, in the meantime, had picked
up so enormously, that the “W?” numbers which
had sufficed for years were exhausted. In 1960
« A » numbers, then “B” numbers were used. In
1961 “Q” numbers were used, then “QA” num-
bers. And in 1962 a three-letter system was
inaugurated.

Equipment manufacturers were now in high gear.
You could have your choice of Kkits or built-up trans-
ceivers for prices ranging from $40.00 to about
$200.00, or roughly £13 to £70. The accessory
manufacturers were reaping great profits as well.
All manner of special antennas appeared, both for
mobile and fixed base stations. Field strength
meters, pOwWer output meters, standing wave bridges,
crystal activity testers, wavemeters, frequency
meters, dummy loads and a hundred other items
appeared on the market and were gobbled up by
ardent C.B. fans.

At this point the F.C.C. realized it would have
to modify and clarify its regulations governing the
Citizens’ Radio Service. Conversations were limited
to 5 minutes, kit manufacturers were required to
seal the frequency-determining circuits of  trans-
mitters, DXing was strictly forbidden. But the
users outnumbered the regulators by such tremen-
dous margins that the new regulations had little,
if any, effect.

The Present Position

Now the F.C.C. is proposing new regulations,
spelling out in detail, what they expect of the band,
what a user can do and cannot do. The language
is more clear, more specific. . Licence applications
are receiving closer scrutiny, to be sure the appli-
cant has a legitimate reason for his licence. New
requirements cut the conversation limit to three
minutes, followed by a five-minute silent period.
More stringent rules are being applied to set manu-
facturers, especially the kit manufacturers. Only

five of the 23 channels are proposed for interstation
use. The remaining channels are set aside for com-
munications between stations of the same licensee,
or for emergency and Civil Defence communications.
All of the proposed new regulations will help to
get a measure of order out of the chaos which now
exists, But the final answer must of necessity
come from self-regulation.

The idea of self-regulation is difficult. Users
cannot, for example, report conversations to the
F.C.C,, for the Communications Act of 1934, under
which the F.C.C. operates, forbids the revealing
of message content to anyone except the person for
whom the message was intended. The formation
of Citizens’ Band Clubs and associations has become
wide-spread. Many of these are making honest
attempts to clean up the band, while others are out
to promote the idea of making C.B. a hobby.}

That brings us back to the question, “Does Great
Britain Want a Citizens’ Radio Service? ” Apparently
many British citizens do. The idea is basically sound
—if it gets off on the right foot. But a Citizens’
Radio Service should be set up only to provide a
basic communications need. Benefiting from the
mistakes made in the U.S., all hobby activities of
any kind should be specifically forbidden. There
should be tighter controls than we in the U.S.A.
have over the manufacturers of equipment. Prob-
ably specific frequency assignments for specific pur-
poses would prevent much of the “hamming” with
which we have had to contend.

By all means, if you want a Citizens’ Radio Ser-
vice, set one up. But avoid our mistakes. And
make your restrictions tight enough that they can
be reasonably enforced. Go into it slowly and care-
fully, and come up with a service that really gives
the average citizen a communications medium that
will serve him and his fellows well.

¥ A new communication iargon has emerged; “10-4” meens
message received and “10-7>°, signing off. —ED.
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The prediction curves now show the median standard
MUTF, optimum traffic frequency and the lowest usable
high frequency (LUF) for reception in this country.
Unlike the MUF, the LUF is closely dependent upon
such factors as transmitter power, aerials, local noise
level and the type of modulation: it should generally be
regarded with more diffidence than the MUF. The LUF
curves shown are those drawn by Cable and Wireless,
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Ltd., for commercial telegraphy and they serve to give
some idea of the period of the day for which communi-
cation can be expected. The LUF curve for Montreal
takes account of auroral absorption.
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WORLD OF WIRFLESS

U.H.F. Television Tests

THE second stage of the B.B.C.s field trials of 625-
line u.h.f. television began on February 1st when
simultaneous transmissions on two channels (34 and
44*) were started from Crystal Palace, London.
Transmissions, employing an e.r.p. of 160 kW with
horizontal polarization, are radiated from 10 a.m. to
5 pm. and from 8 p.m. to 9.30 p.m. daily from

Monday to Friday. They include test patterns,

slides and films in monochrome and in colour,
including a colour film between 12.50 and 1.15.
During February the N.T.S.C. system has been
used for the colour transmissions and in March
trials will be conducted with Secam.

Tests will continue until towards the end of the
year, after which preparations will be made for the
start of the B.B.C.s second television service
scheduled for next April. Incidentally, we under-
stand there is no foundation for the recent rumour
that the two channels now being used exverimentally
will continue to be used for London when the new
service starts.

*Channel 34, vision 375.25 Mc/s, sound 581,25 Mc/s.
44, vision 655.25 Mc/s, sound 661.25 Mc/s.

Balance of Trade

IMPORT-EXPORT figures for 1962 culled from the
Board of Trade accounts reveal that while there was a
109% increase in the value of exports of radio and elec-
tronic equipment, imports increased by over 179%. The
year’s exports totalled nearly £76M compared with
£69M the previous year and imports were £31.6M as
against £27M in 1961. Incidentally the value of receiver
imports last year exceeded exports by nearly £1M.

The main increases in imports were in transmitting
equipment and navigational aids £8.6M compared with
£6.7M, domestic and car receivers £2.3M (£1.4M),
instruments £4M (£3M), valves and c.r. tubes £4.8M
(£4.4M) and transistors £1.6M (£1.2M).

From the table below can be seen the variations in
the value of UK. exports for the past two years,

Channel

1961 1962

- Transmitting equipment and Navaids 21.42 23.50
Valves and c.r. tubes ... 9.94 11.68
Components 14.84 14.14
Instruments and test gear 11.79 14.22
P.A. gear, loudspeakers and mikes ... 1.17 1.27
Domestic sound receivers and radiograms ... 2.23 1.38
Domestic television receivers 1.55 3.47
‘* Other radio and television apparatus '’ ... 2.78 371
Electro-medical apparatus 0.45 0.43
Electronic contro! equipment 2.50 2.28

£68.67M | £76.08M

Standard Frequency Transmissions

SINCE 1945 the 200-kc/s carrier frequency of the
B.B.C’s light programme transmitter at Droitwich has
been stabilized and is now maintained to within 5 parts
in 1kM. The diurnal rate of frequency change is not
grealer than +1 part in 10kM and the resultant error
is now being corrected each month. The new carrier
frequency generators at Droitwich employ Essen type
quariz rings operating at a nominal frequency of 100-
kc/s. These quartz rings were provided by the Post
Office and operate in equipment supplied by Airmec.
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Broadcast Receiving Licences.—The increase in television
licences over the past 17 years is shown by the broken curve.
The December increase of 6,684 brought the number to
12,230,987.  The overall total of sound and television licences
is shown by the full curve; the December total being 15,580,400,
including 526,549 for radio sets fitted in cars.

P.A. Show

THE annual exhibition of public address equipment
organized by the Association of Public Address Engineers
will be held at the King’s Head Hotel, Harrow, Middle-
sex, on March 6th and 7th. Demonstrations of stereo
recordings are being staged by several companies and
the B.B.C. Admission to the show, open from 10.0 a.m.
to 6.0 p.m. each day, 1s by invitation ticket obtainable
from the A.P.A.E., 394 Northolt Road, South Harrow,
Milddle-sex, or by business card. This year’s exhibitors
include : —

Ampex Pamphonic Reproducers
Audix Philips Electrical
B.B.C. Politechna (London)

Pye Telecommunications
Reosound Engineering
Reslosound

Shure Electronics

Sound Coverage

Standard Telephones & Cables
Vortexion

C.T.H. Electronics
E.M.l. Electronics

Film Industries
Goodmans

Grampian Reproducers
Lockwood & Company

Lustraphone Westrex Company .
Magneta Williams Cine and P.A. Services
Mullard Warren, Haydon

Stereophonic = Transmissions.—In addition to the
series of stereo transmissions on Sundays, Wednesdays
and Saturdays from the Wrotham station announced in
our last issue, the B.B.C. has now introduced weekly tone
test transmissions. These will be radiated at midday
on Wednesdays from 12.0 to 12.30. A schedule of the
tone transmissions is given in Information Sheet 1602,
obtainable from the Engineering Information Depart-

ment, B.B.C., Broadcasting House, London, W.1.

Paris Radio Show.—The dates have now been
announced by the Fédération Nationale des Industries
Electroniques for the International Radio and Television
Exhibition to be held in Paris in September. They are
5th to 15th.
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Apprentice Prize Winners.—D. Brooker, a Marconi
craft apprentice, won the premier award—the Silvanus
P. Thompson prize—in the Physical Society’s Appren-
tices Competition, and also the first prize in the senior
grade of scientific instruments and components for his
sun shutter and filter drive mechanism for use in closed-
circuit television. The other four Marconi entrants also
received awards. They are craft apprentices V. L.
Cathcart, for his spot wave selector for a communica-
tion transmitter; T. H. Lodge, flywheel synchronizing
panel for a broadcast television recorder: P. J. Howe, a
joystick control assembly for use with radar display
consoles; and C. L. Chadwick, inner chassis assembly for
a marine radio receiver. A trainee at the Company’s
Basildon Works, M. A. W. Golding, gained an award
for his entry of a printed circuit board assembly for a
television test pattern generator.

" T.E.M.A. Awards.—The annual awards in the com-
petition for the best final-year apprentice of the. member
firms of the Telecommunication Engineering & Manu-
facturing Association were made by the chairman,
W. G. Patterson, of A.E.IL., at the Association’s annual
dinner on February 12th. The recipients, who each
received £25, were P. H. Morecombe, B.A. (G.E.C.),
graduate-in-training; D. G. Hornby, Dip.Tech. (A.T.E.)
and M. A. Woods (A.E.I.), who tied for the student
apprentice award; and T. R. J. Hill (A.T.E.), technician
apprentice.

R.S.G.B. Contests.—The first of this year’s contests
organized by the Radio Society of Great Britain will
be held this month. On March 2nd and 3rd there will
bz the 144 Mc/s Opszn and Listeners’ V.H.F. Contests,
and on the 16th-17th the first 1.8 Mc/s contest. The
full list includes a number of qualifying events leading
up to the National D/F Final on September 15th. The
National Field Day will be on June 8th-9th and the
V.H.F. Field Day on September 7th-8th.

After five days of test transmissions for the trade,
the Independent Television Authority commenced pro-
gramme transmissions from its Moel-y-Parc station
(Channel 11, vertically polarized) located on the bor-
ders of Flintshire and Denbighshire, North Wales.

The Soviet Union economic target for 1962 was ex-
ceeded and according to preliminary estimates indus-
trial output was 94 9% higher than the previous year.
There was little increase in the production of radio
sets and radiograms (4.3M), but production of television
fsif:ts (2.2M) showed an 119% increase over last year’s

gure.

G6SL, the call sign of the amateur station operated
at the Eddystone Works, Birmingham, has recently
been used illicitly. This has been confirmed by the
receipt of a number of QSL cards,.

New laborateries for Racal Electronics were opened
at Bracknell, Berks., by Mr. Julian Amery, Minister of
Aviation, on February 12th. The new research and
development laboratories, occupying approximately
24,000 sq ft, bring Racal’s total floor area to 150,000
sq ft. Since the company moved to Bracknell in 1954

ilt% Saaff has increased tenfcld and is now approximately
,000.

“ Assembling Radio Valves” is the title of a new
film in the B.B.C. Schools TV series “ Going to Work.”
It deals with a teenage girl who chooses to work in
electronics and light electrical engineering. The pro-
gramme is to be transmitted on March 4th and 5th and
viewers will see her going through the normal selec-
tion procedure, receiving instruction in a training
school and finally making valves for use in industrial
electronic equipment. The film was shot at Mullard’s
factory at Mitcham.
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A combined symposium and exhibition on environ-
mental testing is to be held on 27th-30th March, at
the Imperial College of Science and Technology,
South Kensington, London, S.W.7. The symposium
will include the presentation of twenty-three papers,
many of which will -be of direct interest to those con-
cerned with reliability. Full details can be obtained
from the secretary of the Society of Environmental
Engineers, 167 Victoria Street, London, S.W.1,

Anglo-American consortium of companies has been
appointed by the South Arabian Federal Government
to organize and operate a radio and television broad-
casting system. The companies concerned are Thom-
son Television International (U.K.), National Broad-
casting Company (U.S.A.) and Television International
Enterprises (U.K.). A radio service is already in
operation and it is hoped to have a 625-line television
service operating by the end of the year.

Trader Year Book.—First published in 1925, the
“Wireless and Electrical Trader Year Book” is an
indispensable reference book to the radio and domestic
electrical industries. The 1963 edition, which costs
21s and comprises 444 pages, includes all the sections
which have proved so useful in the past, such as the
buyers’ guide; condensed specifications of current sound
and television receivers, radiograms and tape recorders;
valve, c.r.t. and transistor connections; receiver i.f.s and
a directory of manufacturers.

R.F.C.W.0.0.C.A. Dinner.—The Royal Flying Corps
Wireless Operators Oid Comrades’ Association is to
hold its annual dinner in London on March 30th.
Details are obrainable from E. J. F. C. Hogg, 57, Hend-
ham Road, London, S$.W.17. (Tel.: BALham 6963.)

Professional Engineers.—The inaugural meeting of
the South-East Essex Society of Professional Engineers
will be held at the Queens Hotel, Westcliff-on-Sea, at
8.0 on March 1st. Particulars are obtainable from
E. W. Marsden, 21 Somerset Avenue, Westcliff-on-Sea,
Essex.

Semiconductor Applications.—A two-day course on
recent advances on semiconductor applications is being
held at the Slough College, William Street, Slough,
Bucks., on Marcli 27th and 28th. The fee is 2 gn.

The latest Dip. Tech. awards bring up the total to
over 1,800 since the inwoduction of the scheme in
1958 by the National Council for Technological
Awards. There are now 7,292 students on courses.

CLUB NEWS

Birmingham.—The Slade Radio Society has arranged a
Mullard film meeting in the Great Hall of the Birmingham
and Midland Institute, Paradise Street, Birmingham, at 7.45
on March 8th. On the 22nd J. E. Smith (G3JZF) will
give the fifth of his series of lectures on radio fundamentals
at The Church House, High Street, Erdington.

Derby.— Car Radio; Interference Problems” is the title
of the lecture to be given by R. Barrell (G3FOP) to mem-
bers of the Derby and District Amateur Radio Society on
March 13th. Meetings are held at 7.30 at 119 Green Lane.

Edinburgh.—At the March 14th meeting of the Lothians
Radio Society M. Russell will give a talk entitled * History
of Automobile Communications.” On the 28th J. Hughes
(GM3LCP) and T. Spiers (GM3OWI) will discuss
electronics. The club meets at 7.30 at the Y.M.C.A.,; South
St. Andrew Street.

Prestatyn.—]. T. Lawrence (GW3]JGA/T), chairman of
the Flintshire Radio Society, will talk about fault finding
at 8.30 at the club meeting on March 25th. Monthly meet-
ings are held at the Railway Hotel.

Spen Valley.—The subject of the talk by J. Belcher, of
the G.P.Q., to members of the Spen Valley Amateur Radio
Society on March 7th is direction finding. The club meets
fortnightly at 7.15 at the Grammar School, Heckmondwike.
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Dr. T. E. Allibone, C.B.E., FR.S,, director of the
Associated Electrical Industries Research Laboratory,
Aldermaston, Berkshire, and director for research and
education, A.E.I. (Woolwich) 1.td., has been appointed
by the Royal Society to be Rutherford Memorial Lec-
turer in India and Pakistan, during a period to be
arranged in the winter of 1963-64.

G. G. Parfitt, Ph.D.,, AR.C.S., D.I.C,, recently left
the Department of Physics at the Imperial College of
Science and Technology, London, and has gone to the
University of Ibadan, Nigeria, as senior lecturer in
physics. Dr. Parfitt, who has been at the College for
about 15 years, spent a year at Gottingen University
with Professor E. Meyer under an exchange arrange-
ment. He has been concerned with acoustics research
at the College including damping in polymers and noise
problems, For the past four years he has been honorary
secretary of the Acoustics Group of the Inst. P. and
Phys, Soc. . .

A. H. Appleyard, AMLE.E,, AMBritl1.R.E., has
joined Avo Ltd. as senior electronics engineer and W{H
deal with the design and development of electronic
instruments. The company also announce the appoint-
ment of G. Doye as senior nucleonic engineer. He
was previously with- E.M.IL Electronics and on the
laboratory staff of University College, London.

Dr. Ernst Weber has been elected as the first president
of the Institute of Electrical & Electronic Engineers,
formed by the merging of the A.LE.E. and the IR.E.
Dr. Weber, who is president of the Polytechnic Institute
of Brooklyn, was president of L.R.E. in 1959.

Norman Caws (G3BVG), is the new president of the
Radio Society of Great Britain, of which he has been
honorary treasurer since 1958. Mr. Caws is especially
interested in v.h.f. and uh.f. operation and has been
closely associated with the London u.h.f. group since
its formation in 1952. His brother Raymond (G3BRL)
is chairman of the Radar & Electronics Association.

D. J. Collins, B.Sc.(Eng.), AM.LLE.E., has been ap-
pointed divisional engineer responsible for research
and development in the recently formed Data Recording
Division of Consolidated Electrodynamics Corporation
(UK. Ltd.,, of Woking, Surrey, a subsidiary of the
Californian corporation of the same name. Mr. Collins,

who is 35, was with E.M.I. for five years on missile

work and since then with Solartron for ten years.

John Bunton, M.A., M.LE.E., A.Inst.P., who joined
Mullard in 1948 as scientific adviser to the board, has

been appointed secretary of Mullard Ltd. Mr. Bunton -

was educated at Chesterfield School and Cambridge Uni-
versity where he graduated in natural sciences.

Arthur S. R, Toby, for the past 18 years engineer-
in-charge of the North American office of the B.B.C.,,
has joined Kramer Magnetics Ltd. of Port Credit,
Ontario, Canada, as manager of the magnetic tape divi-
sion.

OUR AUTHORS

Thomas Ormond, author of the article on transistor
bias networks in this issue, joined Sylvania in 1960
as an applications engineer in the Semiconductor Divi-
sion and’ recently transferred to the Company’s Elec-
tronic Systems Division. He is a graduate of North-
eastern University, Boston, Mass.

R. Thompson, Grad.I.E.E., Grad.Brit.I.LR.E., contri-
butor of  Direct-coupled pulse circuits,” studied for his
LEE. graduateship at the North Gloucestershire Tech-
nical College and the Birmingham College of Advanced
Technology. He has been in the telecommunications
division of the Plessey Co. at West Leigh, Hants., since
1960 where he has been concerned mainly with S.C.R.
and transistor high-power inverters. Before joining
Plessey Mr, Thompson was with Dowty Nucleonics.

WIRELESS WORLD, MARCH 1963

OBITUARY

Lord Hankey, F.R.S., who died on January 25th at
the age of 85, was chairman from 1941-1952 of the
Technical Personnel Committee of the Ministry of
Labour and National Service which was given the task
of organizing the scientific manpower of the country.
In 1943 he was appointed chairman of the Government
Television Committee set up ‘““to prepare plans for the
reinstatement and development of the television service
after the war.,” It was on the Hankey committee’s
recommendation that the 405-line service was re-estab-
lished rather than defer the restarting “for the uncer-
tain period required to give an opportunity of incor-
porating some fundamental improvement in the system.”

Sir Isaac Shoenberg, M.I.LE.E., leader of the team of

-engineers and physicists at E.M.I, which was respon-

sible far the -development of the 405-line television
system, died on January 25th at the age of 82. Born
in Pinsk, Russia, he was chief engineer of the Russian
Wireless Telegraph and Telephone Company, Lenin-
grad, from 1905 until he came to this country in 1914
as a consulting engineer to the Marconi Company of
which he later became joint general manager. Sir
Isaac, who was knighted last year “for services in the
development of television and sound broadcasting ”,
joined the Columbia Graphophone Company as general
manager in 1928 and, when it merged with the Gramo-
phone Company in 1931 to form E.M.I. he became
director of research. In 1954 he received the Faraday
Medal of the ILE.E. “for . . . the outstanding contri-
butions which he has made to the development of high-
definition television in this country ”,

J. H. Dellinger, Ph.D., Sc.D., of “ Dellinger Effect”
fame, died on December 28th aged 76. He was chief of
the Central Radio Propagation Laboratory of the U.S.
National Bureau of Standards on his retirement in 1948
after over 40 years’ service with the Bureau. He
graduated at the George Washington University and
obtained the Ph.D. degree from Princeton University
in 1913, In 1932 his Alma Mater honoured him with
the Sc.D. degree. Dr. Dellinger was an international
figure in the world of wireless, especially in the field
of propagation, and he had represented the U.S.A. at
numerous conferences. He was the first chairman of
the C.C.I.R. study group VI concerned with propa-
gation, a position he held for many years.

Laurence B. Turner, M.A., Sc.D.,, M.I.LE.E,, a fellow
of King’s College, Cambridge, who died on January
28th aged 76, was at the Army Signals Experimental
Station during the first world war and at the Admiralty
Signals Establishment throughout the 1939-45 war. In
the intervening years he was director of studies in
engineering at King’s College, Cambridge, and was
closely associated with W. H. Eccles in the develop-
ment of the Commonwealth chain of long-wave com-
munication stations, After the second world war Dr.
Turner returned to Cambridge for research work and
in 1948 was appointed a University Reader.

Stephen Oswald Pearson, B.Sc,, D.F.H., MIE.E,,
who will be remembered by many of our older readers
as a frequent contributor to Wireless World in pre-war
days, died on January 18th aged 67. Born in South
Africa, he was educated at Faraday House Engineering
College, London, where, after training with Metro-
politan-Vickers, he stayed throughout his academic
career. He became senior lecturer, head of electrical
engineering section and superintendent of the electrical
laboratories atr the College, ‘

C. H. Lamborn Edwards, A M.1.E.E., the well-known
operator of amateur station G8TL of Theydon Bois,
Essex, died suddenly on January 31st at the age of
61. He had been a member of the council of the Radio
Society of Great Britain for nearly 20 years and was
chairman of the “ mobile ” committee of the committce
of the Radio Amateur Emergency Network,
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News from Industry

Masteradio trade name is being revived by G.E.C.
and will be used for a range of television and sound
radio -receivers, radiograms and tape
Masteradio Ltd. was acquired in 1960 by Radio &
Allied Industries (Sobell and McMichael) which is
now part of the G.E.C. organization.

Peto Scott television receivers are to be marketed by
Stella Radio & Television Co. The servicing of Peto
Scott sets will continue to be carried out by Amal-
gamated Electric Services Ltd., of Croydon.

Muirhead.—A record trading profit of £752,253 for

the year ended last September, which was 73 % more-

than the previous year, is recorded by Muirhead &
Co. The net profit, after taxation (£389,812) and
“retentions for subsidiaries,” was £259,791.

AEI Automation Ltd. has been formed by Asso-
ciated Electrical Industries Ltd. to concentrate the

development and supply of industrial automation
systems in a single company. A.E.I has acquired
Davy-Ashmore’s interest in Steelworks Automation

Ltd., hitherto a jointly owned company, which will
now be amalgamated with AEI Automation. Head-
quarters are at Booths Hall, Knutsford, Cheghire.

Universal Capacitor Ce. Ltd., of Swindon, has
been acquired by the London Electrical Manufactur-
ing Co. All enquiries should in future be sent to
Bridges Place, Parsons Green Lane, London, S.W.6.

Derritron.—The names of five subsidiaries in the
group have been changed to incorporate the word
Derritron. New names, with the old name in
brackets, are Derritron Research and Development
Ltd. (Beme Research and Development), Derri-
tron Ultrasonics Ltd. (Chapman Ultrasonics), Der-
ritron Instruments Ltd. (Doran Instrument Company),
Derritron Electronic Vibrators Ltd. (Electronic Vibra-
tors), Derritron Transformers Ltd. (L.S.B. Compo-
nents).

Television and sound distribution in the new Hilton
Hotel, London, has been installed by British Relay
Wireless Limited. The relay system, which serves
every guest room, has provision for six sound channels
and six vision channels. There is also a public address
system and to facilitate the transmission of outside
broadcasts from the hotel a microwave link to the Post
Office Television Centre is installed on the roof.

Decca Radar announce their 13,000th marine radar
order—for a new tanker of 68,000-tons d.w. for the
Tidemar Corporation of U.S.A. In 1962 they achieved
a record number of 1,355 radar sales of which over
80% were exported. .

A three language sound reproduction system used in
conjunction witn one film projector was devised by
Williams’ Cine & P.A. Services, of London, S.E.23,
for an international audience at Dusseldorf. Three

synchronized sound tracks, in English, French and Ger-

man, were fed into a Multitone induction transmitting
system so that members of the audience equipped with
small switchable receivers could hear the commentary
of their choice,. :

Anglo-French Link.—A reciprocal marketing agree-
ment has been concluded between G. & E. Bradley
1td.,, of London, and Société Ribet-Desjardins, of
Montrouge (Seine). Ribet-Desjardins are leading
French manufacturers of precision electronic measur-
ing equipment, and their range of products is now
available in the U.K. through G. & E. Bradley.
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recorders."

Perdio, who have specialized in the manufacture of
transistor portables, have acquired Electric Audio Re-
producers, manufacturers of radiograms, record repro-
ducers and tape recorders.

Raytbeon.—Walmore Electronics Ltd.. have been
appointed by the Raytheon-Elsi organization as sole
U.K. distributors of valves, microwave tubes, micro-
wave components, semi-conductors and allied devices
made. by Raytheon in the U.S.A. and its subsidiaries,
Machlett and Trans Sil Corp. The products of Ray-
theon-Elsi in Europe are also included.

Vinylaz.—Baulma & Co. Ltd., of 16 Berkeley Street,
London, W.1, have been appointed by Société Belge de
I’Azote et des Produits Chimiques du Marly, of Liége,
Belgium, exclusive distributors for their range of Viny-
laz unplasticized p.v.c. film and foil in the British Isles.
Among its applications is the manufacture of sound
recording tape.

Aero Electronics Ltd. are appointed the sole United
Kingdom agents and distributors for Owen Labora-
tories, Inc. of Pasadena, Cal., manufacturers of semi-
conductor test sets.

Solid tantalum capacitors of J and N polar and non-
polar types are now being manufactured by the Kemet
Division of Union Carbide Ltd. at their Aycliffe, Co.
Durham, works. All capacitors are being made to the
U.S. military specification number MIL-C-26655A.

CVERSEAS TRADE

Tactical control radar system for Australia’s first sur-
face-to-air guided missile unit, equipped with the
Bristol/Ferranti Bloodhound, has been supplied by
Decca. The complete system is built into a series of
air transportable cabins.

Travelling-wave tubes for use on the 3,300-mile Mon-
treal-Vancouver microwave communications link of the
Canadian Pacific and Canadian National Railways have
been ordered from Mullards. The t.w.ts., valued at
$0.5M, will be used in R.C.A. Victor equipment.

0.B. vehicles for the television service of Radiodiffu-
sion Television Belge are being supplied by Marconi’s
through their Belgian agents Société Anonyme Inter-
nationale de Télégraphie sans Fil. There will be four
production vehicles containing the control equipment
and monitors, and four technical vehicles each with
a 4%in camera and associated equipment. Both 625 and
819 line standards are employed.

Storm warning radar, supplied by Cossor Electronics
and mounted 2,000ft above sea level on Saddle Moun-
tain in North Queensland, is being used by the Austra-
lian Bureau of Meteorology. The equipment is radio
controlled from Cairns Airport seven miles away and
the radar information is transmitted to the airport by
a microwave link. -

Colour television projection equipment to the value
of £6,000 is being supplied by Rank Cintel for the
Unlversity Medical College, Tokyo. '

Television studio equipment, comprising cameras,
sound and vision mixers, pulse generators and tele-
ciné units, has been supplied for the Brazzaville station
by Pye T.V.T. Ltd. in conjunction with Société Fran-
cais des Techniques Pye.
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Fig. I. Basic functions of general purpose oscilloscope.
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is negligible.

Fig. 2. Outputs from y amplifier
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r\\l\s Fig. 8. A.-c. coupling.
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fer exist, and it is partly for this reason that both
y amplifier and timebase generator have, in the
Wireless World design in common with many others,
been made replaceable, plug-in units. The two
functions can therefore be suited to a particular
purpose and made as simple or as elaborate as
required, and a whole series of units will be des-
cribed from time to time,

A fairly common order of sensitivity is 50mV/cm.

This means that 50mV applied to the input will
be sufficient to deflect the spot one centimetre.
C.r.t.’s need between 10 and 50V for this deflection,
so that the amplifier gain required is between 200
and 1,000. This may not seem an outstanding
amount of amplification, until it is realized that
it must be the same at all frequencies from a few
cycles per second to upwards of 10 Mc/s. A résponse
cxtending to zero frequency is also found very useful
at times. Amplifiers exist which will handle fre-
quencies up to 2,000 Mc/s, but these do not bear
much relation to the kind we shall be concerned
with, and they use entirely different techniques.
The ordinary RC-coupled voltage amplifier works
fairly happily up to about 50 Mc/s, with a bit of
trickery, but above this frequency, different methods
are employed which use more valves, are difficult
and expensive, and will be left severely alone.
H.f. Compensation: The biggest single headache
in high-frequency amplifier design is capacitance,
both intended and accidental. It curtails both ends
of the frequency-response characteristic and is to
be avoided as much as possible. In Fig. 3, C;
represents the total stray capacitance from the
anode of one stage of the amplifier to earth. This
total takes in the internal capacitance of the valve,
the capacitance of the valveholder, the strays of the
wiring, and the input capacitance of the next valve
or load, and probably amounts to between 15pF
and 25pF. The gain from the stage is g,,Z, where
Z is the impedance of the R, and C, combination,
and at low frequencies this is simply g,R,. As
the signal frequency increases, the reactance of
C,, which is 1/2#fC_, begins to become comparable
with the resistance R,, and as C; is effectively in
parallel with R, g,,Z decreases. At the point where
1/2+fC, = R,, the gain is only 709% of that at low
frequencies, as is shown by Fig. 4. This point is
the one most often quoted as defining the band-
width of the amplifier, and as a decrease in gain of
309%, is also approximately —3dB, it is known as
the 3dB point. With an R, of 10k Q and stray capaci-
tance of 20pF, the gain of a valve with g, = 5
will decrease from 50 at low frequencies to 35
at 800 kc/s. :

It may not be entirely clear why so much import-
ance is placed on the reproduction of high frequen-
cies, and a digression is therefore neceded. Any
waveform can be made up by a combination of
many frequencies and amplitudes of harmonically
related sine waves, and the faster a voltage changes
from one value to another, the higher the com-
ponent frequencies. Frequency response and the
time taken for a voltage to change are roughly

related by the expression fz, = 0.4, where f is the.

—3dB point in Mc/s and 7, is the ‘ rise-time
in .usec of the waveform shown in Fig. 5. The
time. is measured between 109% and 909 of the
total voltage change. For instance, for a rise-time
of 0.1usec—not a particularly fast step—the ampli-
fier bandwidth needed is 0.4/0.1 = 4 Mc/s.. In
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the present U.K. television transmissions, the,
video channel contains frequencies up to 3 Mc/s
while the 625-line transmissions will have a com-
ponent of 6 Mc/s. To examine waveforms containing
a 6 Mc/s component, the oscilloscope must have a
much wider bandwidth, and 10 Mc/s is a reasonable
compromise between precision and cost.

To return to our amplifier, there are several

methods of postponing the effect of stray capacitance,
two being indicated in Fig. 6. The operation of
both depends on the use of inductance to com-
pensate for the stray C and the circuits shown in
Figs. 6(a) and 6(b) are known as shunt and series
compensators respectively. In Fig. 6(a), the reactance
of L—2#fLL—is made to balance that of C,, and as
X, falls, X; rises and tends to keep g,,Z constant.
This process can only be effective over a limited
range of frequencies, and if L is made too large,
L and C,, which form a parallel-tuned circuit, turn
the circuit into a tuned amplifier and the result is a
peak in the frequency response curve. If the signal
has fast step, the display will take the form of Fig. 7,
where the rise is continued into an overshoot, and
if the effect is very bad, a train of damped oscilla-
tions—a ring—will follow each rise or fall. The
circuit shown in Fig. 6(b) uses L to separate the
components of C,, which are the output capacitance
of V1 and the input capacitance of V2. The same
remarks apply as to Fig. 6(a), but the improvement
in frequency response is better. Both these circuits
will be discussed more precisely and in more detail
when the practical amplifiers are described. For
audio and most broadcast radio work, a simple
RC-coupled amplifier is sufficient.
L.f. Compensation: At the low-frequency end of:
the characteristic we are once more in trouble
with capacitance, but this time the problem is to
get enough. The coupling capacitor C, in Fig. 8,
forms a potential divider with R, as the bottom arm,
and at the frequency where the reactance of
C—1/2#fC— is equal to R,, we are once again 30%,
down or —3dB. Taking the average value of grid
resistor as 470kQ, a 0.1uF capacitor will give this
amount of reactance at 3.4c/s. From the point of
view of waveforms, a square wave passing through
an RC-coupled amplifier takes the form of Fig. 9
and looks more or less weary, depending on the
product CR,. The sag from A to B is roughly
calculated from the expression t/CR, where 7 is the
time from A to B, or half a cycle. For the com-
ponents assumed, a 50c/s square wave would sag
by 209%, and each successive stage makes matters
worse. Clearly, some form of compensation is needed,
one method being shown in Fig. 10. At high fre-
quencies, R, is effectively short-circuited to the
signal by C, but at low frequencies the anode load
becomes R, in series with C; and R, in parallel,
and the gain remains constant to a much lower
frequency. For best results, C; R, = C, R;. Several
other circuits are used, and will be discussed in the
appropriate article.

A response extending to zero frequency or, as the
specification writers have it, d.c., is useful in several
respects, and the difficulty of obtaining a stable
amplifier is often worth while. The chief trouble is
the tendency of directly-coupled amplifiers to change
their characteristics slowly with variations in tem-
perature, h.t. and L.t. voltages. Many are the circuit’
configurations that have been employed to reduce
this trouble, but modern amplifiers follow a fairly
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standard pattern. Z.f. amplifiers are mainly used for
pulse and waveform techniques, where it is required
to know the d.c. level of an a.c. signal. Perhaps
this is better described by a diagram, and Fig. 11
is the relevant one. The circuit is a familiar one,
the Miller transitron, the electrode voltages being
shown at (a) and (b). With a directly-coupled
amplifier, the waveforms are displayed in the correct
position in relation to h.t. and earth, while in the
a.c.-coupled position, they are symmetrically dis-
posed about the zero line. That this can be very
convenient is clear, and most modern laboratory
instruments possess z.f. amplifiers.

Measurement: As has already been mentioned,
the engineer needs information not only on the shape
of a signal, but also on the amplitude and time.
Three methods of voltage measurement are in
common use, all having their pro’s and con’s and all
used in precision equipment. The first type of
calibration used is still a perfectly good system
and is used in the No. 1 amplifier in the “W.W.”
instrument. It consists of a known voltage, usually
a sine or square wave, applied to the input of the
amplifier. The voltage is adjusted by a calibrated
control until it occupies the same amount of the
c.r.t. screen as the signal, and the voltage read off
the scale. A second method relies to a greater extent
on the gain stability of the amplifier in that, at each
setting of the input attenuator, the sensitivity is
set at a given number of divisions on the screen
graticule. Any adjustment of the gain control

invalidates the measurement, but it is always possible"

to obtain a conveniently-sized display if the attenua-
tor steps are correctly chosen. The third method is
only possible with directly-coupled differential
amplifiers. A direct voltage equal to the signal
amplitude is applied to the second grid of a long-
tailed pair amplifier, the deflection reduced to zero
and the amount of direct voltage needed to do this
read from the scale of a calibrated potentiometer.

The No. 1 amplifier to be described is essentially
a low-frequency design, suitable for audio and radio
work, and consists of an a.c.-coupled pentode stage
followed by a long-tailed pair phase-splitter to feed
the .c.r.t. deflection plates. Calibration is of the
type shown in Fig. 12(a). It was not felt that in this
first unit, any purpose would be served by using
direct-coupling with its inevitable extra cost, and
signal-injection calibration is rather cheaper to
provide than the alternatives, with the advantage
that calibration holds with adjustment of the gain
control.

So much for the vy deflection system. More detailed
descriptions will follow when the designs them-
selves are presented. We must now concern our-
selves with the x, or horizontal spot-deflection units,
and will start with the time-base generator.

Sweep Generator

Timebase, or sweep-producing circuits are probably
responsible for more reputations, of both kinds,
than any other single branch of electronics, with the
possible exception of sine-wave oscillators, This
is all the more strange because every last one of
them depends on the same effect—the slow charge
or discharge of a capacitor through a resistor, and
a rapid recovery. As can be seen from Fig. 2, the
voltage waveform required to give the constant-
speed scan of the spot across the c.r.t. screen and a
rapid * flyback  turns cut to be a triangular shape,
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or sawtooth. Circuits for producing this shape of
wave are many, varying from the simple, highly-
curved, free-running devices to the high-precision,
triggered generators used in laboratory instruments.
The basic principle of them all is shown in Fig. 13,
and the No. 1 unit for our oscilloscope uses a modi-
fied version. Capacitor C charges up exponentially
through R, and when the voltage across it reaches
the point at which the discharger, D, comes into
operation, the capacitor discharges through it
rapidly, the resistance of the discharge circuit
being much smaller than R. The sawtooth wave is
produced across the capacitor C and the frequency
can be varied by adjustment of C or R. Refinements
of this circuit are mainly concerned with improve-
ments to the discharger and with attempts to make
the voltage rise during the charge period more
nearly linear. D can take many forms, the simplest
being a gas tube, which approximates to a diode
filled with an inert gas such as neon; a voltage
across the electrodes ionizes the gas and provides
a low-resistance path. The point at which the

_gas ionizes is 20 to 30 volts higher than the voltage

at which the tube extinguished, and the sawtooth
is of this amplitude. It is usually required that a
pulse is obtained from the sweep generator during
the flyback period which can be used to suppress
the c.r.t. spot at this time and avoid the confusion
of two traces going in opposite directions. A circuit
which provides this is shown in Fig. 14. The dis-
charge circuit is formed by two triodes connected
in the Schmitt trigger configuration, which, as far
as the charging circuit CR is concerned, is the
same as a gas tube. During the flyback however,
pulses are produced at the two anodes which can
be applied to the cathode or grid of the c.r.t. to
suppress the spot. This is the form of timebase
we shall use in the first unit and it will be described
in greater detail in a future article.

Linearity: Perhaps a short discussion of some of
the principles of linearization would not be out
of place, as we shall make use of some of them at a
later stage. The basic fact to get clear is that to
obtain a perfectly linear change of voltage across a
capacitor, the current flowing into it must be con-
stant. No means have yet been found of conform-
ing to this ideal completely, but some methods
produce a sweep which does not measurably depart
from linearity. The type of generator described so
far relies on a high-value resistor to approximate
to a constant-current source, and unless only a
small part of the charging curve is used, the curva-
ture is intolerable. A better (and more expensive)
method is to make use of the fact that, above about
50V, a pentode presents a very high a.c. impedance,
which is seen from a glance at the I, — V, curves; a
large change of V, makes almost no difference to
the anode current. If, therefore, a pentode is used
as a charging resistor, the rise in voltage is almost
linear. '

Miller Transitron: The most common principle
used in modern timebase generators is.the use of a
feedback amplifier to linearize the voltage sweep.
Fig. 15 shows the general arrangement. As the
voltage across the capacitor increases, the voltage
across R falls, and this fall is amplified. The output
voltage of the amplifier increases and is fed in series
with the CR circuit to keep the charging current
constant. A practical circuit is shown in Fig. 11
and is known as the Miller transitron, the circuit
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Fig. 9. An attenuated L.f.
response distorts a square
wave in this manner.

‘ C| —
Fig. 10, L.f. compensation i

components, C, and R;.

)
Fig. 11. A direct-coupled amplifier produces a display as in (a), A *
while a.c. coupling (b) gives no information on level.
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Fig. 12. The two calibration systems we
shall use. CALIBRATED
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Fig. 13. Basic sawtooth or triangular- (@)
wave generator.
v
V.
R
C'L_L DISCHARGER
TR
>
Fig. 14. Schmitt trigger sweep
generator giving pulse outputs
for fly-back bianking.
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Fig.. 15. Principle of
feedback - amplifier
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also performing the function of a discharger. C and
R in Fig. 14 correspond to C and R in Fig. 11. If
the gain of the amplifier is high, it can be assumed
that the grid voltage remains almost constant for a
large charge in anede voltage, and if the grid
voltage stays put, so must the current in R. The
capacitor discharges through R with, therefore,
constant current and, as we have seen, this gives
a linear change. The linear fall in anode voltage
continues until the voltage is so low that the screen
becomes a serious competitor and begins to take
more than its- normal share of cathode current.
The screen voltage falls, and the change is fed to
the suppressor grid via C; R,, a differentiating cir-
cuit. The suppressor being driven negative, anode
current is decreased, more cathode current goes
to the screen, the fall in screen voltage is passed
to the suppressor . . . and so on. The action is a
rapid switching sequence and the result is a com-
plete absence of anode current, heavy screen current
and a suppressor voltage which is returning to its
“ cut on ’’ value in a time governed by the product
C,R,. The anode voltage returns to V,, in a time
C;R, and the whole thing starts again. We there-
fore have a linear, repetitive sweep, the frequency
of which is governed by the value of C;, R; and the
voltage to which R, is returned.
Bootstrap: A similar principle is employed in the
“ bootstrap *’ circuit shown in Fig. 16. This is also
a feedback amplifier and, in fact, is almost identical,
basicaily, to the Miller circuit. In this case, the
capacitor C, changes towards V,, through R, and
the signal across C, is applied to the cathode follower.
The output across R, is fed to the “top > of Ry,
so that the ‘ aiming ” voltage of C, increases as
the charge increases, tending to keep the current
constant, and ‘‘ pulling itself up by its own boot-
straps.” The circuit needs a separate discharger.
Refinements and combinations of these two circuits
are responsible for the vast majority of oscilloscope
timebases, variations being occasioned by the need
for synchronizing and triggering by the vy signal and
external sources, and the difficulties of high-speed
operation.
Synchronizing: The time the spot takes to com-
plete one sweep across the c.r.t. must be variable to
avoid a confusing jumble of traces. Fig. 17 shows
what is meant by this. At (a) the time base does
not take an integral number of cycles of the y signal
to get across the screen, and therefore does not start
at the same point on the y signal at each sweep.
At (b) this does happen, and the timebase is said to
be synchronized. This state of affairs can also be
brought about by keeping the sweep speed constant
and varying its repetition rate, as in (c) and (d).
This method is used for triggered timebases (i.e.,
types that require a pulse to produce each sweep)
and has the advantage that as the speed is constant,
calibration is made much simpler. We will be using
a timebase of this type in one of our later units.
Sync and trigger pulses in our instrument, are
obtained from the y signal by means of a Schmitt
pulse forming stage. Either internal or external
signals, positive—or negative—going, can be used,
with a variable level control to adjust the point on the
v waveform at which the sweep starts.

Time Measurement: As in voltage calibration,

several equally good methods of time determination
are in common use, and we will use at least two of
them in our timebases. Possibly the most accurate
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way of calibrating the timebase is to impress upon it
a series of time markers, either as vertical deflections
from the y amplifier or as bright or dark spots by
means of intensity-modulating the c.r.t. itself. This
method never seems to catch on to any marked
extent, although the Cossor 1076 60Mc/s oscilloscope
uses it successfully, The modulating signal is often
obtained by exciting a high-Q tuned circuit, or even
a crystal, by means of a pulse or step from the sweep
generator, and applying the train of oscillations to
the grid of the c.r.t. A continuous-wave oscillator
cannot be used, because the modulating signal must
be phase-related to the sweep so that the spots come
in the same place every time. Other methods depend
on the linearity and constancy of amplitude of the
sweep voltage and/or the x amplifier. For instance,
the Marconi TF1330 series which uses the type of
sweep in Fig. 17(c) and (d) the sweep amplitude is
inherently constant, as is the sweep time for a
given range, so that, assuming linearity of sweep,
the relationship between sweep voltage and time is
constant. The calibration can then take the form
of a calibrated shift control at the input to the x
amplifier, with the advantage that calibration holds
for any gain adjustment of the amplifier, and even
if it is not linear. A third method of measurement
is to calibrate the sweep time control in time per
division of the c.r.t. graticule. This is more in-
convenient than the others in that it can involve a
certain amount of mental arithmetic, but it is simple
to provide, and was considered suitable for our first
unit.

Power Supplies

The stability and measurement accuracy of an instru-
ment is dependent to a large extent on the constancy
of its power supplies, and in the “ W.W.” oscillo-
scope, both positive and negative supplies are
stabilized. The extra high tension (e.h.t.) supplies
for the c.r.t. are derived from an oscillator. This
has the twin advantages that the ripple frequency
is much higher, and therefore easier to smooth,
and that the output impedance is very high, which
means that if one touches the output rail accidentally,
no damage to either life or limb is caused. With
‘“ Battersea power station on the other end ’ in a
mains-derived supply, one cannot be quite so light-
hearted about three or four thousand volts. The
blanking pulse is applied to the c.r.t, grid via a
“floating ” winding on the e.h.t. transformer, so
avoiding the necessity for a blocking capacitor, with
its inevitable differentiation.

Cathode-Ray Tube

The tube we have used is the Mullard DN7-78 3-in
flat faced instrument tube which has a post-deflec-
tion acceleration ring operated at 3kV. The negative
e.h.t. required is of the order of 750V. Deflection
sensitivity in the y direction is 9 volts per centimetre
at 750V cathode voltage, which makes amplifier
design relatively simple.

Applications

Having built the oscilloscope, the uses to which
it can be put may not appear entirely obvious, and a
further article on this subject is necessary. This
will appear after the constructional details have been
given, and will describe the operation of the instru-
ment in the testing of audio and radio equipment,
and television receivers.
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“ AEROSPACE” TELEMETRY—_a short review

lT is generally accepted that the task facing the
designer of ‘aerospace” telemetry is much more
formidable than that encountered with other compar-
able communication systems. Not only has he to
endeavour to produce an utterly reliable system meeting
definite standards of accuracy but also this has to be
achieved within severe design “ constraints,” particularly
the environmental and other limitations imposed by the
rocket or satellite concerned. In relation to these con-
ditions there are ‘three major areas in which improve-
ments in system performance can be sought. The first
two of these divisions are associated with the space
vehicle itself, and are the bandwidth (fixed basically by
the ““amount ” of measurement intelligence required to
be transmitted), and the effective radiated power from
the vehicle. The third division embraces the ground
receiving installation in terms of its efficiency com-
pounded from the “goodness” of the aerial as a
collector of radio energy, and the overall noise figure
of the receiving system, usually expressed as an
equivalent noise temperature,

With the intensive research and development pro-
grammes being undertaken in this field at the present
time, demands tend to grow at an ever-increasing rate
for more telemetry data channels, each with a wider
frequency response. To meet this demand means that
the signal bandwidth becomes greater, i.e., that the
signal/noise ratio of the whole telemetry link is degraded
because of the proportional increase in noise with
bandwidth. Clearly, if accepted, this change in the
fundamental system parameters must be offset by an
improvement in signal/noise ratio obtained elsewhere.
It will be realized that little can be done with regard to
effective radiated power—the power supplied to the
transmitter is strictly limited by the permissible weight
and the volume available for its source, while vehicle
aerial systems cannot be given high efficiency as radiators
(e.g., they must be made isotropic rather than direc-
tional and must be kept physically small).

In these circumstances it becomes necessary to con-
centrate largely on the ground receiving cquipment.
Improvement in signal 1nput to the receiver can be
achieved by increasing the “aperture ” of the aerial and
with it directivity and hence its gain. A price must be
paid for this increased gain in that relatively complex
aerial ““steering ” equipment must be provided to follow
. the moving transmitter. The other major factor, noise,
can be reduced by introducing new techniques such as
parametric amplification in - the first stage of the
receiver, but again complication, and consequently
expense, is entailed.

At a recent L.LE.E. conference on Satellite Communi-
cation it became evident that the trends outlined above
were being followed closely both in the satellite tele-
metry systems themselves and in the corresponding
“service” communication links., As an outstanding
example of this common ground, it was clear that these
communication links had been designed on the basis of
the maximum return being obtainable from the ground
receiving equipment., Thus at the British station at
Goonhilly Downs, Cornwall, and at the U.S. station
at Andover, Maine, extremely large aerials with preci-
sion steering systems have been installed, together with
special low-noise amplifiers in the first stages of the
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receivers, The two reflector apertures are 5,700 sq ft
and 3,600 sq ft for Goonhilly and Andover respectively,
but it appears that the lower aerial gain implied for the
latter is counterbalanced by a rather better overall
receiving system noise performance.

At this point it should be noted that the operating
frequency, 4,170 Mc/s, for the communication link is
more than an order up on the 136 Mc/s allocated for
the telemetry senders used in the Telstar and Relay
sarellites. However, it can be taken for radio telemetry
as a whole that a move to much higher frequencies must
be regarded as inevitable. A number of factors con-
tribute to this result, of which one is the availability of
frequencies as determined by international agreement,
another is the tendency already mentioned, for signal
bandwidths to increase and thus to necessitate a corres-
ponding increase in carrier frequency. Consequently
it is a reasonable assumption that the techniques
developed for the higher frequencies will find applica-
tion in the telemetry field in the not too distant future.

In this connection the following points should be
made with regard to the difference between the rocket
and the satellite applications. This difference is prob-
ably greatest for the paths followed by the two types
of vehicle and consequently for the tracking methods
which can be adopted in each case. Thus the orbit of
the satellite is completely predictable for each  pass”;
whereas, although a rocket is fired on a planned trajec-
tory, it cannot be expected to follow an exact velocity
programme because of variations in motor specific
impulse, etc., between individual missiles, It is there-
fore common practice for satellite tracking to be carried
out under the control of a digitally coded tape which has
been prepared from predicted orbital data., Such data
is made available on a world-wide basis for Telstar by
the Goddard Space Flight Center, Greenbelt, Maryland.
Provision is usually made for auto-following in the
satellite case, but even if it is used the “putting-on”
problem is rendered extemely small by prediction. On
the other hand, it will be realized that the acquisition of
a missile is much more difficult, and it may be that two
aerial systems will have to be used at the higher fre-
quencies—a “coarse” one for short range working,
and a narrow beam “fine ” one to take over in the auto-
follow mode for the longer ranges. Furthermore, it may
well be that the complexity of the liquid-helium-cooled
travelling-wave maser amplifiers in particular, employed
at both Goonhilly and Andover, will rule them out for
use at “up-range ” receiving stations for rockets. This
may also be the case at base stations purely for economic
reasons.

Finally it is of interest to note that pulse code modu-
lation is used in both the Telstar and Relay telemetry
systems. There is a difference between them, however,
with regard to the two-stage modulation method which
1s almost invariably adopted for such systems. Thus
for Telstar the modulation sequence is f.m.-p.c.m., while
for Relay it is p.c.m.-p.m.

A further point of interest is that the frequency modu-
lation in the Telstar scheme takes place as an a.c.
frequency change of 3 kc/s; and that this increment
produces the altetnauon between the equivalents of
“0” and <17 off ” and “on” in the modulated,
and hence coded, waveform. R.E. Y.
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LETTERS TO THE EDITOR

The Editor does not necessarily endorse opinions expressed by his correspondents

““New Phase-splitter ”’

IN his letter in the January issue Mr. Baxandall takes
me to task over my criticism in an article in the Sept.
1962 issue of the concertina phase-splitter.

Now although I realize that the ideal state is for
amplifiers to be driven within their ratings, I feel that
it is unrealistic to ignore the possible effects of overload.
Indeed the testing specifications laid down by several
associations of amplifier manufacturers and other im-
portant bodies includes the testing under overload con-
ditions.. Meost amplifiers are liable to be overloaded
and it is very distressing if an amplifier indulges in a
fit of hysterics for several seconds after an overload.

The greatly dissimilar, but coupled, output im-
pedances of the concertina phase-splitter can help to
cause this defect and the application of overall nega-
tive feedback can easily make matters much worse. This
is perhaps best seen by considering the conditions that
apply in both balanced and unbalanced drive
impedances.

The block diagram of a balanced system is shown in
Fig. 1 along with the waveforms associated with a
suddenly applied sine-wave overload. The effect of the
overload is to cause the output vaive grids to back-bias
due to the flow of grid current. The bias will, however,
be equal for both valves as the system is balanced.
The valves may easily bias back to class B operation if
not beyond, but when the overload ceases they will
rapidly return to their correct working point. As the
system is balanced there will be no effective d.c. com-
ponent in the output transformer windings.

If the concertina phase-splitter is now considered, we
find that things are no longer the same. This is shown
in Fig. 2. The output from the cathode side is at much
lower impedance than that from the anode side. Hence
for a given overload the output valve driven from the
cathode side will tend to take a much larger grid current
than the one driven from the anode side. The grid
circuit driven from the cathode will, therefore, self-bias
much further towards cut-off than the other one. ,

In addition, the limiting imposed by the output valve
grid current on the cathode output voltage of the phase
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inverter produces large negative-going spikes on the
anode output voltage. It is now seen that there is
a large difference between the standing currents in the
two output valves. This difference can easily saturate
the output transformer and thus severely reduce the
output,

If overall negative feedback is present on the ampli-
fier, this reduced output will cause the drive to the out-
put valves to be greatly increased and thus make
matters still worse. This defect in performance is not
just surmise and has been observed in practice. One
could presumably fit limiters to the amplifier input but
I personally feel that a safe self-limiting circuit is
preferable. )

Apart from the question of overload, the concertina
phase-splitter gives a gain of about twenty times less
than the long-tailed pair. With large amounts of feed-
back this loss of gain can easily cause the required input
voltage to become excessive.

On the question of stability there is no doubt that
the concertina phase-splitter is far better than the con-
ventional type of long-tailed pair. It would be interest-
ing to try a normal long-tailed-pair phase inverter in
Mr. Baxandall’s amplifier using an identical feedback-
loop gain. I have a suspicion that it would make the
stability far worse even if oscillation did not ensue.

Regarding the subjective assessment of amplifiers: I
feel that the only way of doing this is by means of A/B
checks with impeccable signals and the best loudspeakers
obtainable. The room used for the tests must be
absolutely quiet and plenty of time taken over the tests.
The last thing necessary—and the most important—
is a keen ear. Under these conditions it is surprising
what differences can be detected, even today, between
amplifiers.

In conclusion I would like to say that I do not profess
to have produced the last word in phase inverters. It is
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felt, however, that the circuit described possesses t0 a

large degree all the requirements of a phase inverter,

without becoming too complex and uneconomic,
ARTHUR R. BAILEY.

* pulse Modulated AF Amplifiers "

IN view of the article under the above title in the Feb-
ruary issue on an audio power amplifier using power
switching (a2 mode of operation which P. J. Baxandall
suggests should be called “class D ”), readers may be
interested in a circuit which I have developed using this
same principle. The output power obtainable is greater
than 1W and I have used it to drive a 15{) speaker from
a normal crystal gramophone pickup. Only five small
transistors are used and they remain substantially cold in
operation whilst the “quiet ” power consumption is in
the region of 15mA from the 10V battery. The level
of distortion is low as direct overall feedback from the
output to the input is an essential feature of the circuit.
A typical assembly with normal components occupies
12 cu in and weighs 40z, excluding, of course, the battery
and loudspeaker.

The circuit is shown in the diagram and the operation
is most easily explained by working backwards from the
output terminals. First the inductance L, is added in
series with the speaker to give a total series time-con-
stant with the speech coil of about 50xs. This serves
as a filter to confine the high frequencies generated by
the fast switching of the power stage as far as possible,
to prevent radiation, and also to reduce the loading on
the fast edges due to the capacitance of a long loud-
speaker cable. At the same time the efficiency is im-
proved as less switching frequency power is dissipated
in the speech coil and, last but not least, a high-frequency
“roll-off ” is obtained to match the pre-emphasis norm-
ally used in disc recording. The value of L, may typi-
cally be 0.5mH and it can be wound on a ferrite core.
Care must be taken that there is sufficient air-gap to
prevent saturation at currents approaching 0.5A and, of
course, the d.c. resistance must be small compared with
the 152 of the speech coil.

The transistors V4 and V5, which should be similar
but need not be accurately matched, form a p-n-p/n-p-n
pair of which one is cut-off and the other driven into
saturation alternately at a frequency of about 50kc/s.

The diodes D2 and D3 are necessary to prevent difficulty
when their respective transistors are required to carry
large reverse currents during the peaks of loud low
notes, since the reverse current-gains, even of alloy tran..
sistors, are normally insufficient to ensure saturation
under such conditions. Note that not only the emitters
but also the bases of these transistors are directly cross-
connected, and thus the danger of their both conducting
together is eliminated. The collectors of these power
transistors are connected to the negative and positive
poles of the battery respectively, but notice that the
battery is not centre-tapped. The return current from
the speech-coil is taken to the centre point of a pair of
large capacitors connected in series across the battery,
and this same centre rail is used at several other points
in the circuit. These two capacitors are by far the bulk-
iest. components in the whole amplifier.

The drive to the bases of the power stage is taken
from V3 through the capacitor C,. The load resistor
R,, in the collector of V3 is taken to a floating-power-
rail voliage generated across C, by the diode D1 in a
bootstrap type of circuit. This enables V4 to be driven
hard into saturation when V3 is cut-off whilst at the
same time allowing V5 to be driven equally hard when
V3 1s itself saturated. The drive to the base of V3 comes
through a straightforward coupling network from the

_collector of the n-p-n transistor V2 and the base of V2

is driven parily from the collector of V1, and partly by
positive feedback through R, and C, from the collector
of V3. This positive feedback makes these stages act as
a toggle and snap sharply from the off state to the satur-
ated state at a particular value of the voltage at the
collector of V1 and to snap back at a slightly different
value of this voltage.

The transistor V1 now functions as a Miller integrator
with the capacitor C,. The current at its input is the
linear sum of a term from R, due to the input signal
and a negative feedback term through R, from the out-
put of the power stage, whilst it is the output voltage of
this integrator which trips the toggle circuit of V2 and
V3 and so switches the power stage V4-V5. This in
turn reverses the current through R, and sets the inte-
grator running back towards the other tripping voltage
so that the circuit oscillates continuously. Notice that
the capacitor C, controls the frequency of operation and
its value should be adjusted as necessary to obtain run-
ning at about 50kc/s. Too low a frequency may generate
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distortion from cross-modulation whilst too high a fre-
quency makes the power stage unnecessarily inefficient.
In the absence of any signal current from R, the

voltages across C. and C; adjust themselves in a few

tenths of a second so that the mark/space ratio is very
close to 50/50. R, may need to be varied slightly if the
ratio is not sufficiently exact. Any input signal; how-
ever, upsets this balance and, moreover, does so in such
a manner that the net current into the integrator remains
close to zero whilst the mark/space ratio changes appro-
priately. Hence the mean voltage applied across L, and
the speech coil of the loudspeaker changes in exact
proportion and there is a powerful overall negative feed-
back effect fixing the voltage gain from the slider of RV,
at a factor R,/R, that is 33:1 with the component values
given. The current gain, however, is in the region of
200,000:1 and these values are adequate for ordinary use
with -a crystal pickup.

The resistor R,. in the circuit is included solely to

ensure that the oscillation starts correctly when first
switched on. Without it the voltage across C, might
collapse, due to leakage through R, and the transistors
V2, V3, V4 and V5 would all remain turned off. Even
with R, included the circuit may occasionally switch-on
to a state where V3 conducts a small steady current, but
the application of a moderate input signal initiates
correct operation and once started this will continue
until the power is switched off.

The circuit diagram shows S.T.C. transistor type num-
bers, but other makers are now offering fast high-gain
germanium alloy devices of both p-n-p -and n-p-n
polarities which can almost certainly be used without
any need for changes in the component values shown.
If a diffused transistor is used for V1 then C, will almost
certainly need to be increased, whilst a fast silicon device
at V3 would allow the components R,, and C, to be
shorted out altogether..

The circuit as shown here is sensitive to ripple on the
power supply and hence battery operation is recom-
mended. It is expected, however, that further develop-
" ment will allow this difficulty to be overcome. Again
the author has a version of the circuit in which the two
power transistors V4 and V5 are of the same polarity,
being driven from the collector and emitter of V3 res-
pectively, but although this circuit has, in fact, worked
over many months there are severe transients during
switching-on which considerably exceed the ratings of
the transistors and the circuit is not, therefore, suitable
for publication in its present form. In any case satis-
factory n-p-n germination devices are now readily avail-
able so that there is little need for such a version of the
circuit. :

These last remarks may, perhaps, encourage readers
to experiment with circuits of this type for themselves
and the writer is quite sure that much progress remains
to be made before any circuit will emerge that could be

called conventional.
Cheadie. K. C. JOHNSON.

The Wireless World Quality Amplifier

1 WONDER low many Wireless World - Quality
Amplifiers are still in service? Shortly after the publi-
cation in December 1943 of the “ Wartime modifications
to a well-known design,” when 6V6’s with feedback
were suggested as substitutes for the hard-to-get PX4’s,
a friend and I co-operated in building one each. Mine
was put into daily domestic use for radio and gram in
1946, and continues to this day. The tiny thing in the
cot when the “ W.W, Quality ” started its career is, at the
moment I write, feeding delightful Paraguayan folk-
music from a tape recorder through it (the amplifier), in
the manner of many of her fellow-teenagers. Faults in
that time? One 6]5G, substituting for an L63, which
was second-hand when it went into service, has failed,
and last year the smoothing electrolytics went open-
circuit,

13¢

- 1 believe that it was in January 1946, in an article
on the “genus W.W. Quality” generally, that Wireless
World wrote modestly of the virtues of a good design
which does not run its components to their limits.
Well, my 16-odd years of service demonstrates this.
The things that come before the power amplifier, and
those that follow it in the reproducing chain, have been

" changed with changing years.

But what comes out the loudspeaker, owing much to
a design you prepared in the ’thirties, is still what Ralph
West calls “a nice noise.” Overall feedback? Ultra-
linearity? High efficiency? One day, perhaps, when I
have a disruptive fault on my present power amplifier,

TIl make this change from Quality to High Fidelity!

- St. Albans, L. F. KEEL.

Transistor R-C Oscillators and

Selective Amplifiers

THE article by F. Butler in your December 1962 issue
presents a very comprehensive and lucid survey of the
subject. However, when discussing the techniques for
stabilizing the output level of R-C oscillators, the use
of thermisters is criticized on the grounds that excessive .
power must be dissipated in the thermistor if the effect
of varying ambient temperature is to be  swamped.
Your readers may be interested to hear of the STC type
R thermistor produced specifically for low-level work in
transistor circuits. No more¢ than 3mW is required to
raise the bead temperature to 150°C. This should be
adequate to swamp the effect of room temperaturc
variations!
Footscray, Kent,

S. C. RYDER-SMITH,
Transistor Applications Dept.,
Standard Telephones and Cables Ltd.

*“ Analysis of the Bootstrap Follower "

IN deriving my expression for the gain of a bootstrap
follower I made the simplifying assumption that the
direct contribution of the input current to the output
current is-negligible. This is true of the vast majority
of practical circuits, in which grid resistances of about

+

————
———
-0

Vout
I
) Vin
Vin %
l r Y
a megohm are employed. However, the rigorous

formula given in Mr. Butler’s article (January, p. 22)
should be used in the case of circuits like the one shown
here, and where the grid-cathode resistor of the follower

valve (R,) has a much lower value than usual. (The
relevant gain here is Voui/V'm.)
Croydon, ‘G. W. SHORT.
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OSCILLATORS:

a Monistic Approach

3.—NON-LINEARITY, HARMONICS AND STABILITY

lN two previous articles we have surveyed the two
broad classes which we can distinguish in the field
of oscillator design. We have seen that some cir-
cuits may fall nicely into place in one or other class
and that nicely is, for once, correctly used in this
context. We have also seen how we are left with a
few circuits which fit into this kind of scheme only
with difficulty. This is a normal problem in classi-
fication and cataloguing. Throughout the discussion
it has bzen assumed that the active system was
operating in a linear region.

It is part of the dogma of oscillator theory that the
highest stability of frequency necessitates freedom
from distortion. This rule is attributed to Grosz-
kowski (Proc. I.R.E., Vol. 21, p. 958 (1933)) although
I doubt whether anyone nowadays takes the trouble
to verify this. The logic of this rule is rather simple.
It there is some non-linearity we shall get com-
ponents of, say, 2f and 3f produced at the non-
linearity. These will be transmitted through the
four-terminal network of a feedback oscillator with
some arbitrary phases to appear again at the input.
When the non-linearity is reached a component of
frequency f will be produced by intermodulation and
this component will not have the zero or 180° phase
shift assumed in setting up the oscillator equation.
Since this is an impossible situation the frequency
must shift to bring the total fundamental into the
nx state.

Dogma is not necessarily completely false: its
great danger comes when one believes that it is com-
pletely true. We can design our active network for
good linearity, we can design our feedback networks
so that they reject the harmonic frequencies. This
last operation is less simple than it sounds, however.
Reactive filters do not absorb the signals they reject;
they simply refuse to accept them. In a simple feed-
back oscillator, therefore, the feedback network will
push the harmonics back into the valve anode, or
whatever device electrode we may be taking at the
output. High harmonic attenuation may not help
us at all.

Quite a different approach is possible and it is this
approach which I intend to consider in connection
with negative resistance oscillators operating at large

- amplitudes.. Our quarrel is not with the harmonics
as such, but with the presence of harmonics which
are sensitive to the operating conditions. We can
arrange to operate under low-distortion conditions

- and keep the harmonics so small that it does not

matter if they vary, but the price we must pay is the
price of efficiency. We must operate at a relatively
low level. The alternative approach is to fix the
amplitudes and phase of the harmonics rigidly so
that they do not vary.

There are a good many appllcatlons for this prin-
ciple although I have rarely seen it used. Some long
time ago I used it myself in a multi-frequency sig-
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nalling system which illustrates its application fairly
clearly. A very cheap oscillator with a very variable
supply voltage can be switched to any one of a dozen
or so frequencies. Filters are to be used to identify
the frequency, which is the information to be trans-
mitted. The second, and- I think, though memory
may be at fault, the third harmonic of the lowest
frequency could fall into the pass-band of higher
frequency filters if otherwise tolerable performance
was accepted. The incoming tone was therefore
amplified and limited, to deal broadly with the wide
variations of signal level, and was then taken into
a very well defined squaring circuit to provide a
square wave of fixed amplitude. Although there
has been an increase in the harmonic content there
is a well-defined margin between fundamental and
harmonic which is more than adequate for the re-
liable control of a trigger circuit.

The same basic idea is used by the best clock-
makers. I do not know whether anyone has ever
made what we might describe as a class A clock:

I

Vv

Fig. I. Short-circuit stable negative resistance characteristic.

at least I do not know if anyone has made a low-
frequency one. This change of mind is because 1
started to think of a design and found myself think-
ing first of a tuning fork drive system and then of a
crystal oscillator using a four-electrode quartz
crystal. In both these systems we have a mechanical
tank circuit with a driving loop which can be
linear. The best pendulum clocks use a pulse to
maintain the oscillations in the tank circuit, and a
pulse is even richer in harmonics than a square wave.

We know that circuits of the general inverter
type produce quite square waves and we may begin
by setting this concept down and then not taking
too much notice of it. We shall see why we do
this in a moment. We can use quite a lot of the
concepts introduced in “Transistor Inverters: a
Single View” (W.W., Jan. and Feb. 1962), but we
will find that we need to make some important
circuit changes.

The basic concept may be considered in conjunc-
tion with Fig. 1. This is the now familiar N-shaped
negative resistance characteristic which we know is
short-circuit stable. A load line is sketched in, to
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give the three points of intersection, and again we
know that the centre point is unstable and the two
outer intersections are stable.
system the point C will be the point at which the
circuit is centred but in a large amplitude system
the point C is inaccessible. We know the sort of
waveform we can expect, for we have seen a modi-
fied version of it in our studies of inverters. In an
inverter we have parasmc terms which produce an
anti-resonant circuit of relatively high characteristic
frequency. Here the waveform will be something
like that shown in Fig. 2.

In this distorted sine wave we have a section AB
in which the anti-resonant circuit is being driven
by the negative resistance, followed by the section
BC which corresponds to the free swing of the
circuit after the active device has been cut off. This
is the spike region in ordinary square-wave opera-
tion. During CD the negative resistance is driving
again until at D the trajectory runs into the diode

Fig. 2. Large-amplitude waveform in a negative resistance
oscillator with an anti-resonant control circuit.

line and the tuned circuit is damped down hard
along the region DA.

An oscillator of this type will obviously not be
particularly stable, because we have in the region
DA a relaxation osullatm mode which is notoriously
poor in frequency stability owing to its dependence
on the characteristics of the active device. Even in
the region BC the active device is having some effect,
for it provides some extra damping on the circuit
and this damping, if the system is a transistor oscil-
lator, will be temperature dependent.

The fact that the BC section of the waveform is
fairly right is the clue to our next step. We must
make the end sections of the device characteristic
correspond to infinite impedance. In drawing Fig. 3
I have run slightly ahead of myself, but you can see
here a short negative resistance region terminated
by two regions in which the shape of the device
characteristic is infinite. I do not think there is any
difficulty in seeing that the waveform produced by
this sort of negative resistance characteristic and an
anti-resonant circuit will be of the form shown in
Fig. 4. We can describe this as two half sine waves
joined by short: sw1tch1ng sections.

During most of the time the tank circuit is a com-
pletely free circuit and so; the duration of the swing
is fixed only by the anti-resonant frequency. The
active device can only influence the duration of the
switching interval. We have two available methods,
in theory, for reducing the length of time the system
spends in the driven mode and on close examina-
tion we find that one of them is meaningless. We
might try to increase the tuned circuit swing or the
size of the voltage step, without changing the actual
shape of the negative resistance. ~What we must do,
in fact, is make the negative resistance as small as
possible and the tuned circuit parallel resistance as
large as possible. The height of the voltage step is
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then settled for us, because we shall have some
limits on the size of the oscillations.

A circuit operating on this principle was des-~
cribed, although not exactly in this way, by Tillman
(Wireless Engineer, Dec. 1947). The kind of circuit
which we can use is simply our old friend which
Terman calls a feedback oscillator. I have drawn
it as a two-stage triode amplifier with biased diodes
for limiting. If we say that the amplifier gain is
200, quite an arbitrary figure, the negative resistance
will be —R /200 so long as the diodes are not con-
ducting. When the diodes conduct the gain of the
amplifier is pretty well zero and the amplifier input
resistance is R. :

A typical audio-frequency tuned circuit would be
100mH with a Q of 100 at 1600c/s, giving a parallel
resistance of 100,000 ohms. If we degrade the Q
by 10% we have a feedback resistance of 1 megaton
ohm and a negative resistance of —5000 ohms. I
do not claim that this is the correct design, but it
gives us some numbers to look at. When we start
to examine the circuits more closely we find, at
least I do, that the easiest way of treating it is by
the feedback method. The swing at the first grid
will be one-eleventh of one swing at the second
anode, if we assume that at the second anode we
are measuring the fundamental, Let us assume that
we can allow 1/10 volt swing at the grid, giving us
20 volts at the second anode if we just consider the
gain, but only 1.1 volts swing if we consider the
feedback ratio. From this we see that the circuit
is under drive only for the central 1 volt of a 20-volt
swing. For the rest of the time it is swinging free.

Although we could have arrived at this result
by working out the negative resistance characteris-
tics we should have needed to examine the way in
which the limiting conditions arise. The diode
clipper circuit is used in this explanation because
this keeps the various functions separate. The
second valve may well be used as a limiter rather
than as a linear amplifier, but the practical designer
must then examine the effect of grid current on the
symmetry of the limiting. If the bias point can

Fig. 3. Negative resistance between infinite<impedance end
sections of the characteristic.

Fig. 4. Waveform associated with the characteristic of Fig. 3.

WIRELESS WORLD, MARCH 1963

www americanradiohistorv com


www.americanradiohistory.com

3

n Y
/

.

Left: Fig. 5.

float with signal amplitude the energy pulse as the
circuit passes through the negative resistance region
will be de-phased and frequency stability will be lost.
As shown in the figure there is no provision for
loading the circuit, but a sinusoidal signal is avail-
able at the first anode and an appropriate square
wave at the second anode. Since this oscillator is
capable of giving high stability we may expect to use
a buffer amplifier to the output.

This technique opens up a whole new range
of sinusoidal oscillator techniques and also throws
some new light on transistor inverter circuits. The
characteristic in Fig. 1 is the characteristic seen at
the collector: looking in at the base we do not see
the collector diode line, because it is buffered off
by the feedback resistance. In its place we see the
higher resistance of the base diode line with the
feedback effect from the emitter. By using com-
pounded transistors we might get fair frequency
stability in an inverter-oscillator of this kind. The
negative resistance approach shows us, however, that
what we need is a high gain in the amplifier circuit,
for with a fixed value of feedback resistance R, the

higher the gain the smaller the value of negative

resistance and the shorter the duration of the per-
turbing drive. - :

There is room here for a good deal of general
study, probably enough to rate a Ph.D. at a Yellow-
brick University (I understand that yellow bricks
are cheaper than red). We can introduce into our
amplifier negative feedback to make the gain more
stable, and/or positive feedback to increase the gain.
The swings-and-roundabouts effect will be in opera-
tion, of course, but will not necessarily be in balance.
It is a very attractive problem for anyone who wants
to spread himself, because to add to the general
complexity we have the desirability of putting in
negative feedback to the cathode of the first valve
to increase the input impedance.” I have shown in
Elg. 5 an undecoupled cathode resistor, but accord-
ing to the rules of the game we should like to bring
the feedback from the amplified input. This is a
real tempter until you notice that it is not going to
do any good. Since the output circuit is controlled
by the limiter the gain is zero and this feedback will

WIRELESS WORLD, MARCH 1963

Two stage feedback oscillator with gain limited by biased diodes.
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Right: Fig. 6. Waveforms in class-C operation,

only affect the input impedance during the switching
interval. As you see, there is quite a lot to be
learned about this kind of circuit without doing any
mathematics at all. Remember, too, that it is not
the specific circuit in Fig. 5 that we are talking about,
it is the class of circuits of which Fig. 5 is typical.

We can get an insight into the workings of the
class-C oscillators by this same method. We have
seen that in a typical situation the resistance R is
many times the effective resistance of the tank circuit.
Let us replace the resistor by a capacitor, which we
might expect to have the same sort of impedance.
'This will enable us to think of the capacitor as pro-
viding the familiar differentation operation, Basic-
ally the class-C oscillator is limited on one side only.
Practically we must get some peak limiting by the
grid current which tops up the bias; but let us over-
look this. The waveform after limiting will have
the form shown in Fig. 6 (b) and the waveform fed
back will begin by looking like Fig. 6 (c), though in
fact the tuned circuit will change this. Now in this
approach we get the “tap at the end of the swing”
effect which we know from pendulum analysis is bad.

If we use the negative resistance approach we
simply draw Fig. 7 in which the tip of the wave,
when the amplifier is working, is a piece of a sine
wave of higher frequency owing to the negative
capacitance term we have slapped across the tuned

Fig. 7.  Feedback at the ““ top end of the swing .
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circuit. We get at once a direct insight into the
reason why tip drive is bad, for we can see that we
come slowly into this region of changed frequency
and small changes of amplitude will make a good
deal of difference to the triggering phase. Crossing
back to the classic feedback form we are not sur-
prised. The network is listed in “Reference Data
for Radio Engineers” (I.T. & T., 4th Edition, 1956)
as a 3-element shunt Type 11 and the image attenua-
tion, shown in Fig 8, rises only slowly with frequency
in the upper stop band. This circuit lets the har-
monics get back round the loop rather early.

This philosophy points the way towards the design
of an oscillator which might have some advantages.
We know that we must give our pendulum a tap
as it swings through the central position but we
need not tap it every time. We can follow our
limiter by a divider chain and drive our feedback
impulse from this, giving a tap only, say, every 16
cycles, and leaving the tank circuit to oscillate freely
in between. From the negative resistance viewpoint
we get a gain through the chain only when all divi-
ders are making a transition and then we get the
gain of all stages in tandem. To my mind this reveals
at once that we shall not have an optimum design:
we shall have too many stages, none of them designed
to give a good gain-bandwidth product. It will be
far better to concentrate in getting a very short and
correctly placed switchover every cycle.

I am tempted to say that this class of switching
oscillator in the form which uses an open-circuit
stable negative resistance and a series resonant circuit
is of no interest whatever. Obviously there is some
theoretical interest, but it is much more difficult to
make an amplifier with an input resistance which is
low enough not to degrade the Q of a series circuit,
than one with a high input resistance which will
not damp an anti-resonant circuit. The problem is
made more difficult by the lack of a d.c. path through
the circuit. Probably the most likely form of tuned
circuit for this purpose will be a crystal, particularly
a partially plated crystal with its very high induct-
ance. I shall leave this as an example for the student.

The switching type of negative resistance oscilla-
tor, as we have already seen, encourages us to think
about the switching type of four-terminal feedback
oscillator. We started off with the idea that by fix-
ing the harmonic content we should get the same
sort of stability whether we fixed it at small value
or a large one, provided we “fixed it good.” Let
us consider a system like the one shown in Fig. 9 (a).
The half-section of band-pass filter feeds a fairly
good sine wave into the amplifier and this drives
the limiter to generate a well-squared output. In its
basic form we may say that the amplifier is fed with
a perfect sine wave of constant amplitude and must
be designed for zero phase shift and no distortion,
at least no distortion which can affect the crossing

o~
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Fig. 8. Attenuation characteristic of 3-element shunt network.
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Fig. 9. (a) Amplifier-limiter-filter type of oscillator, and (b)
image impedance presented to the limiter.

points. The limiter should be symmetrical in action
and should have a very short input base.

In this particular technique of amplifier-limiter-
network we are faced by a problem in defining
what we mean by a limiter. The circuit is loaded
not by a resistance but by the mput impedance of
the network and this will not, in general, be inde-
pendent of frequency. We therefore have a choice
between limiting the output voltage and limiting the
output current, between designing the limiter as a
low impedance source and designing it as a high
impedance source. If we design for a square voltage
wave we must accept the fact that the current will
be sinusoidal and vice versa. We must also choose
a network which will accept our choice or will
define it.

At this point I reach again for “Radio Engineers’
Handbook.” The image impedance presented to
the limiter in the circuit of Fig. 9 (a) is shown in
Fig. 9 (b) and it will be seen that it is high and
reactive, for all input harmonics.  Consequently
although we can hold up a square voltage across
the input terminal we shall not pass harmonic
current. If we were to use the network the other
way round with an amplifier taking a current input
we should find that we could get a square-wave
current drive and we should have a sinusoidal volt-
age.

We have a large range of ﬁlter networks at our
disposal, especially if we allow ourselves to use

- lattice networks, zig-zag filters and impedance trans-

formations. We can find a very large variety of
amplifier and limiter combinations. One such cir-
cuit is shown in Fig. 10. You may recognize this
as a rearrangement of the basic voltage switching
oscillator described by P. J. Baxandall (“ Transistor
Sine Wave LC Oscillators” Proc I.E.E., Paper No.
2978E, May 1959, Vol.-106B, Supp. 16, p. 748). The
amplifier is the well known single-ended push-pull
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stage which is operated as a class-B system driven
hard to bottoming. It will be noticed that the filter
circuit is the constant-k half-section which is shown
in Fig. 9. ‘

The logical dual of this is the circuit shown in
Fig. 11, but if the supply is taken from a low-
impedance source the fixed harmonic voltage will
cause a very large current to flow in the high reac-
tive admittance presented by the network. The
circuit can, however, be fed from a very high imped-
ance supply, a constant current system. If you can
refer to Baxandall’s paper (loc. cit.) you will find a
circuit generally similar to this using an inductor
to provide the constant current effect over a cycle
of the oscillators. Baxandall uses only a first-order
filter, the anti-resonant circuit, in his current switch-
ing oscillator, but for the student it is convenient to
preserve the network order in changing from one
circuit to the other. In the circuit of Fig. 10 the
shunt inductance of the anti-resonant circuit must
appear in any event, for it is, as you will realize,
the same physical component as the input trans-
former of the amplifier. '

The extensions of this principle with the wide
variety of available amplifiers and limiters are again
a matter of patience. The oscillators based on the
system of Fig. 9 have the great disadvantage that
the load and the frequency-determining circuit are
intimately associated but there seems to be no
formal difficulty in arranging for the load to be fed
-through one network while another network acts as
frequency determining element.

The title of these articles may merit a note of
explanation. William James divided temperaments
into tough and tender minded. The hard-headed
pessimistic tough minds are pluralistic and regard
a whole field simply as the collection of its parts.
The sensitive, optimistic tender minds are monistic
and regard the essential unity of the field as domin-
ating the parts. This division cuts very deeply;
either you are a logical positivist or you are an
existentialist; either you are objective or you are sub-
jective. The reader’s temperament will decide
whether he sees a neat classification of oscillators,
whether he feels that the classification “ oscillators”
is enough, and each should then be treated on its
own merit, or whether he agrees with me in feeling
that the classification is too rigid for the subject and
that although quite a lot of the thinking can be

=K
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Fig. 10. Voltage-switching oscillator.
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Fig. 11. Current dual of the circuit of Fig. 10.

carried out on the type as a whole, the final examin-
ation of a circuit in detail may turn out to be easier
if it is regarded as belonging to a different class.
This splitting into two temperaments raises some
most interesting problems for the writer. If he takes
up one attitude completely, presumably the one to
which he is inclined, half his readers are totally out
of sympathy. If he takes a balanced view he will
probably lean over backwards to be fair. Should he
be a whole-hearted holist and lump his oscillators in
with feedback amplifiers? Should an atomist list
every known and knowable circuit? I think we need
to be, in our theory, holists, because there is no way
of avoiding the atomist nature of hardware. When
you construct an oscillator it is a circuit, a fixed
thing, and “th’ atomies of which we grow . . . no
change can invade.” (John Dunne.) Only by
adopting a broader outlook before you start to be
tough minded with the soldering-iron can you be
sure that you have chosen the right atomie to build.

Commercial Literature

Siemens & Halske Test Gear.—A series of leaflets
describing a range of test gear manufactured by Siemens &
Halske in Germany and marketed in the UK. by R. H.
Cole (Overseas) Ltd., 26-32 Caxton Street, London, S.W.1,
includes information of a noise intermodulation measuring
setup, a complex-ratio tracing receiver, a level tracer, and
a carrier-frequency meeasuring setup.

“ Pulse Equipment Bulletin "— 2z six-page illustrated bro-
chure describing pulse, sweep, and time delay generators,
pulse amplifiers, and variable delay lines—is available on
request to Genera)l Radio Company, West Concord, Massa-
chusetts, U.S.A.

The Emitape Book, a 30-page loose-leaf brochure describes
the making of E.M.I. magnetic recording tape, gives speci-
cations of each of the grades, and lists a range of accessories.
Details of Emitape for video recording are also given. E.M.1.
Tape Ltd., Blyth Road, Hayes, Middx.

Pye scientific’instruments catalogue “P” describes new
developments of interest to research laboratories, educational
institutions and industrial organizations engaged in produc-
tion testing and process control. Copies can be obtained
from W. G. Pye & Co. Ltd., York Street, Cambridge.

Lustraphone’s latest literature includes illustrated leaflets
describing a ransistorized p.m. radio microphone sysem, a
miniature ribbon-velocity microphone and a transistorized
electronic stethoscope. Lustraphone Ltd., St. George's
Works, Regent’s Park Road, London, N.W.1.

Prezoelectric and other properties of Rochelle acoustic
elements are enumerated in a booklet available from Brush
Crystal Co. Ltd., Hythe, Southampton, Hants.
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MANUFACTURERS  PRODUCTS

NEW ELECTRONIC EQUIPMENT AND

Power Amplifier 10-500Mc/s

DESIGNED to operate from any conventional signal
generator, the Model 230A amplifier announced by the
Boonton Radio division of Hewlett-Packard Company
has a frequency range of 10-500Mc/s and provides an
output of up to 15 volts across a 50-ohm load. Its
input impedance is 50 ohms and 10 volts output is
provided into 50 ohms from r.f. inputs ranging from
0.316 volts at 10Mc/s to 0.630 volts at 500Mc/s.
The amplifier is especially suitable for high-power
requirements such as watimeter calibration, attenua-
tion measurements, etc. Priced at £476, the instru-
ment can be obtained in the U.K. from Livingston
Laboratories Ltd., 31 Camden Road, London, N.W.1.

For further information circle 301 on Service Card.

Universal Bridge

A TRANSISTOR universal bridge type TF2700 with
a basic measurement accuracy of +1% has been intro-
duced by Marconi Instruments. Completely poriable
(total weight 84lb) and powered by an internal 9V
battery, the bridge is very versatile. The measure-
ment ranges are inductance 0.2pH to 110H in 8 decade

ACCESSORIES

ranges, capacitance 0.5pF to 1100xF in 8 ranges and
resistance 10m{l to 11M in 8 ranges.

The manufacturers of this instrument are Marconi
Instruments Ltd., St. Albans, Herts.

For further information circle 302 on Service Card.

Vacuum Variable Capacitors

ENGLISH Electric Valve Co. Ltd., of Chelmsford,
have increased their range of vacuum variable capacitors.
The new range, all rated at 40 amperes r.f. can be sup-
plied with capacitance values from 5 to 750pF. With
a working voltage of up to 20kV -(peak) the components
are self-healing in cases of accidental voltage overload.
Other advantages include an extremely low power
factor (less than 0.0001) 2nd a self inductance of 107*
to 107* H (150-600 Mc/s).

For further information circle 303 on Service Card.

Television Analyst

A COMPREHENSIVE television receiver test instru-
ment produced by the B. & K. Manufacturing Company
(a division of the Dynascan Corporation of U.S.A)), the

Marconi Instruments universal bridge, Type TF2700.

142

English Electric vacuum variable capacitors.

Mode! 1076 television analyst.
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Nonconductor Valves

POSSIBILITIES IN THE CONTROL CF CURRENTS THROUGH INSULATORS

REMEMBERING that nonconductors or insula-
tors are, by definition, materials through which
currents do not flow, you may be wondering what
sense to make of the above headings. If so, it will
help if memory also recalls that the most complete
insulator is a vacuum and yet vacuum valves have
made a great deal of sense for nearly everyone for
quite a long time. .

But, you may say, that’s different. Electrons can
be shot through a vacuum because there is nothing
there to stop them. Insulators, if they are worthy
of the name, ought to be able to stop electrons going

Fig. |. Elementary diagram of a small piece of perfectly in-
sulating crystal; the circles represent atoms fixed in perfectly
regular formation, and with none of their electrons available for
conduction. Since each atom is complete it is electrically neutral ;
its equal positive and negative charges cancel out.

through them. After all, if a valve springs a leak
and lets the air in, even that seems to be enough to
stop it working. And where are the electrons to
come from, anyway? Semiconductors have them—
or alternatively holes—distributed throughout the
material, ready for use. Nonconductors have none;
or, at most, too few to form an appreciable current
with any reasonable voltage.

Although there is some truth in these objections,
they are not the whole truth. So let us clarify our
ideas about electric currents. We started doing this
last month, when we saw that there are three kinds
of current: displacement, convection and conduction.
But we spent most of the time on displacement cur-
rent—the thing that goes on between the plates of
a capacitor and often isn’t reckoned as current at all.
This month we are concerned with the other two.

The current through a valve or cathode ray tube
is an example of the convection kind: a movement of
charges introduced from elsewhere, not normally
parts of the path itself like the electrons in a con-
ductor. Conduction currents are the “ordinary ”
sort found in Chapter One of any elementary book
on electricity. They are the most complicated and
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difficult to understand—a fact about which a discreet
silence is maintained in the said elementary book,
which works on the principle that education is a
process of diminishing deception.

Fortunately we don’t have to go fully into the
complications to get a rough idea of how to make
currents flow freely through insulators. So we shall
draw an elementary-book diagram of an enormously
enlarged piece of insulator—Fig. 1. Here the circles
represent complete atoms, each consisting of a posi-
tive nucleus with an electrically equal but negative
cloud of electrons around it. As a whole, therefore,
it is neutral. The atoms are fixed in position by
forces which are prominent among the difficulties
referred to above, but the fact that they are fixed
means that the insulator is a solid. And they are
arrayed in regular formation, which means that it
is a crystal. (Another of the things too difficult to
explain briefly is that the nature of electrons permits
them to flow freely through a perfect crystalline
structure provided their “wavelength” is simply
related to the regular inter-atom spacing.)

We continue to follow the elementary book in
supposing that all the electrons are bound to their
respective atoms, whereas in good conductors such
as metals at least one electron per atom is free to
roam around, as in Fig. 2. And it does, even when
no e.m.f. is applied. But such roamings are random,
so on the whole cancel out.

When an em.(f. is applied, the electrons are
attracted towards the positive end, and their move-
ment in that direction constitutes an electric con-
duction current (in the opposite direction, according
to convention). But there are the same number of
them as before in any part of the metal, which is
therefore just as uncharged when current is flowing
through it as when there is none. As one can readily

KCACECACRCIOLORORC
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Fig. 2. Here by contrast is a metal, in which each of the atoms
has an electron free to take part in a flow of current. Each
electron being a negative charge, the fixed parts of the atoms
carry an equal positive charge. The material as a whole js
neutral,
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imagine, the progress of the electrons is consider-
ably impeded by the stationary atoms, like the balls
on a pin table. They are interrupted and have to
begin again from a standing start so often that
instead of accelerating uniformly all the way their
average speed is practically constant. This average
speed—and therefore the strength of current—is
proportional to the e.m.f., as stated in Ohm’s law.
The obstructiveness of the atoms is usually known
as resistance. '

In a vacuum, on the other hand, there is no charge
at all—or anything else—so when electrons are
pushed in and made to flow through it, as ir Fig. 3,
they charge it negatively. And because charges repel
others of the same sign, this space charge (as it is
called) discourages those coming on behind from the
cathode and restricts the flow. If it were not for
the space charge, the current would be limited only
by the number of electrons emitted, for (as we saw
last month) no e.m.f. is needed to keep a current
flowing through empty space. Valve currents are
therefore described as “space-charge-limited.”

Once the electrons get free from the space-charge
huddle around the cathode, they move with constant
acceleration to the anode under the influence of the
positive voltage there. The ultimate speed they

HOT VACUUM
CATHOD\E /

4 T\ ANODE

.....

Fig. 3. Avacuum diode, which contrasts with both insulator and
metal in having (as nearly as possible) no atoms in the path of
the current, so the electrons charge it negatively.

reach is proportional to the square root of that volt-
age; actually, 594vV km/sec, so even with a
moderate V it is considerable. For example, with the
very usual h.t. of 250 volts it is 9,400km (or 5,830
miles) per second. This contrasts with one tenth of
an inch per second through copper even when the
current is very strong. :

It is possible—as has been confirmed by experi-
ment—to combine features of both types of conduc-
tion by introducing the necessary electrons into an
insulator. As these are additional to those already
present there, they charge it negatively, as in a
vacuum valve (Fig 4). But because the conduction
is in a solid crystal, it has something in common with
transistor operation.

The obvious question is how to introduce the
electrons. Presumably not by clamping a red-hot
cathode against the insulator. That might indeed
cause current to flow—Dby ruining the material as an
insulator. If, on the other hand, electrons can come
out of cold metal, why don’t they? It would be most
awkward if they did, for all insulators would then
conduct.

This is where we have to go into the matter a little
farther, to understand why cathode heating is neces-
sary and why electrons don’t usually flow from metal
into insulators.

So long as an electron is moving around inside the
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solid of which it is a part, it is within a virtually un-

charged space, as we have seen. But the moment
it strays outside it finds itself as a negative charge
close to the rest of the solid, which is now an equal
positive charge. Their mutual attraction prevents
the electron escaping unless its take-off speed is
sufficient to carry it clear. This is the same sort of
problem as sending a vehicle into space from the
earth; the rocket has to give it at least a certain
minimum velocity to ensure its departure.

The electron’s minimum departure speed is ex-
pressed as the voltage needed to give it that speed
from a standing start in clear space. The amount of
energy it has to possess at the surface to escape is
therefore reckoned in electron-volts (eV), and it is
called the work function (¢). It varies from about 1
to 7 according to the kind of surface.

Now heat is nothing more nor less than the
mechanical energy of the particles of which things are
made. Heating a solid makes the loose electrons
circulate faster. When their individual energies
exceed ¢ electron-volts and they are favourably
placed for a take-off, they can escape. To use the
familiar technical term, they are emitted. Surfaces
such as barium oxide, having a ¢ not much more
than leV, emit at a dull red heat; those such as bare
tungsten (4.5¢V) need white heat. Hence the prefer-
ence for oxide-coated cathodes,

One way of looking at ¢ is as a measure of the
attraction between an electron and the solid from
which it has been removed. So if two solids having
the same kind of surface—and therefore the same ¢
—are brought into contact, electrons can pass equally
easily in either direction from one to the other; the
attractions of the two cancel out. On the other hand,
if surfaces with different ¢s touch, the one with the
greater ¢ tends to collect rather more electrons than
the other. This charges it negative, which makes it
repel any further electrons. A balance is reached
when the potential on that side due to the acquired
charge exactly counteracts the difference in ¢. This
difference is called the contact potential, and between
different metals is of the order of V. If you are
planning to get a supply of electricity for nothing
by joining up lots of these contacts in series, you
have to remember that the e.m.f. provided by the
contact between metal A and metal B will be can-
celled out by the next contact, which must be B to A.

What happens when a metal is brought into con-
tact with an insulator? Insulators have a property
called electron affinity, which corresponds to work
function in metals, and is usually greater, so that the

000000000
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Fig. 4. With the same symbols as in Figs. | and 2, a current
through an insulating crystal would be represented like this.
The atoms being neutral, the current electrons form a space
charge.
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Fig. 5. (a) Potential step between metal and insulator, which
prevents electrons flowing freely into the insulator. (b) If the
surface of the insulator in contact with the metal has a thin
layer of n-type material, the step is reduced to a very thin ridge
which is *“ transparent’’ to electrons.

insulator becomes negative and repels further elec-
trons from the metal. But it has been found possible
to devise contracts that prevent the formation of this
potential step or barrier, by diffusing donor impurity
—that is to say, one releasing electrons—on the sur-
face of the crystal to a depth of a few millionths of
an inch. This cannot eliminate a potential barrier
altogether, but instead of a step as in Fig. 5(a) it
is a ridge (b) so thin—a small fraction of one
millionth of an inch—that electrons can pass through
it quite freely by the tunnel effect I described in the
August 1960 issue. Such a contact is the equivalent
of the hot cathode in a valve, and the crystal takes
the place of the vacuum. If a contact at the other
side of the crystal is made positive, a space-charge-
limited current flows through.

It still isn’t quite so simple, because no crystal is
perfect, and imperfections act as traps for electrons,
delaying them for periods that may extend to days.
Every atom is a possible location for such a trap,
so even if only one in a thousand is not in perfect
crystalline formation the number of traps is enor-
mous. Relatively trap-free crystals have been pro-
duced by careful growing and by the process known
as compensation—cancelling the effect of residual
impurity by adding an impurity of the opposite kind.

These problems have been solved experimentally
sufficiently to demonstrate that insulator valves are
possible.

But why should anyone want to make them pos-
sible? From what I have said they might seem to
combine the disadvantages of vacuum and semi-con-
ductor valves, The space charge is a nuisance in a
vacuum valve, necessitating a high anode voltage to
overcome it. And the atoms are a nuisance in solids,
obstructing the current flow.
~ But this would be the wrong way to look at the
idea. On the whole, the best features of each are
combined. There is the cold cathode, small size and
power consumption, almost unlimited life and un-
breakableness of the transistor. But unlike the tran-
sistor it is not upset by temperature rise. And, as is
well known in connection with valves, the space
charge reduces noise. Transistors are comparatively
noisy devices. High anode voltages are not needed
In an insulator valve, because the distance from the
cathode can be made very much less than in a
vacuum valve. The same feature reduces the transit
time between the electrodes, which limits the
frequency at which vacuum valves can amplify.

Transistors, in spite of their microscopic inter-
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electrode distances, are still more limited, and it is
interesting to consider why.

A little while back I contrasted the unimaginably
supersonic speeds of the electrons in a vacuum valve
with their less than snail pace in the copper wires
leading to it, and you may have been left with the
impression that this was due to their path through
the wire being cluttered with atoms in contrast to the
clarity of the vacuum. If so, I must correct it. One
could get a given flow of water—say a gallon per
second—either by a narrow jet forced out at great
speed by high pressure, or by a wide river flowing
almost imperceptibly across the plain. Similarly with
an electric current. Through the vacuum there are
a few electrons flashing by at high speed; in the wires
the same current is made up of enormous numbers
of them drifting very slowly. Even in a transistor,
though free electrons are far sparser than in a metal,
they are much more plentiful than in a space-charge-
limited device.

Another reason for slow transit in a transistor is
that nearly all the collector voltage appears across
the base/collector junction, which is a reverse-
connected rectifier and therefore presents a very high
impedance compared with the main body of base
and collector materials. There is, therefore, hardly
any electric field across the base region to urge on
the electrons or holes received from the emitter.
They just diffuse slowly across, like a drop of ink in
a glass of water, so no wonder the response to high-
frequency signals applied to the base is sluggish.
In an insulator valve, however, an appreciable field
can be established to expedite the passage of the
emitted electrons through the crystal lattice. More-
over, the fewer the active charges, the smaller the
input capacitance, and that too helps at v.h.f.

Some basic research has been going on at Birming-
ham University, an account of which has recently
been published by Dr. G. T. Wright (Ffourn. I.E.E.,
Oct. 1962) but so far, it seems, the electronic industry
has been too busy with semiconductor devices to
embark on the considerable development work
needed to make insulator valves a commercial
success. But it looks as if they offer sufficient attrac-
tions to justify the effort. However, don’t write to
ask me where you can buy some!

INFORMATION SERVICE FOR
PROFESSIONAL READERS

The reply-paid forms introduced recently to
replace the postcards hitherto included have proved
to be very helpful to professional readers, judging
by the number of forms returned to us. This im-
proved Wireless World service is therefore being
continued.

The forms are on the last two pages of the
issue, inside the back cover, and are designed so
that information about advertised products can be
readily obtained merely by ringing the appropriate
advertisement page numbers. Space is also provided
for requesting more particulars about products
mentioned editorially.

By the use of these forms professional readers
can obtain the additional information they require
quickly and easily.
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TRANSISTOR AMPLIFIER OUTPUT STAGES

3. —~COMMON-EMITTER WORKING CONDITIONS

o

THE two preceding articles have been concerned
mainly with the problem of stage structure and have
indicated the paramount position of the common-
emitter mode of operation. It is therefore essential
to ensure that the design principles of this type of
stage are clearly understood. A power stage tran-
sistor can be regarded as operating under fairly large
signal conditions. These are conditions in which
the signal is too large for the characteristic to be
approximated by its tangent at the working point
but in which operation is not extended to reach both
the severely non-linear regions although, as in
Class B, one of the non-linear regions may be an
important fraction of the working range. The
object is, in fact, to provide sufficient overall linearity

T~

4
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Fig. 10. Typical output transistor characteristics.

for negative feedback to be satisfactory as a dis-
tortion-controlling mechanism.

Much of the literature on transistor circuit design
is devoted to the problems of common-emitter
stages. 'The first and, -in the strictest sense of the
word, the most vital is the matter of bias and the
stabilization of the operating conditions. In power
stages this is a particularly awkward problem since
in the analysis of the thermal stability it is inevitable
that the heat should be high and that the stabilization
should be low. The methods used for stabilizing
low-level class A stages are frequently unsuitable
for high-level class B stages since they offer a choice
between the waste of a substantial part of the power
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output and the use of ridiculous values of capacitance.

The biasing of class B stages introduces even more
problems, for a new condition is imposed on the
bias circuit. Incorrect biasing can lead to crossover
distortion and also, in practice, although this is not
discussed in the texts, to instability. The instability
will only occur when the bias results in extra high
gain near the origin due to excessive overlap of the
characteristics, and when the amplifier is not designed
with adequate stability. Crossover distortion is
well-known, but in power transistor stages it is,
apparently, not uncommon for crossover distortion
to be observed when the amplifier is first switched
on and the transistors are cold. This condition is
met particularly in car radio circuits when, as_is so
often the case, the car is kept throughout the winter
night under a lamp-post. Since the driver should
be driving rather than listening and since few cars
have space and few owners the inclination to fit
good loudspeaker systems, this particular problem is
not of great importance. By the time the driver
is warm enough to care the crossover distortion will
have vanished. This rather frivolous attitude cannot
be applied to serious high-quality equipment and
since it is unthinkable that the user should be expected
to allow his amplifier to warm up, the designer will
need to test with great care to establish that this
effect does not occur. It is easily overlooked, since
under laboratory conditions some time may elapse
after switching on before any measurements are
made.

A study of the textbooks reveals some conflict
of opinion about the appropriate drive arrange-
ments for common-emitter stages operating at what
we are calling fairly high level. We shall consider
this from the point of view of distortion generally.
It must be stated at once that any conclusions which
are reached will be a compromise solution and will,
moreover, be a compromise based on inadequate
information.  Published transistor characteristics
seem to fall into two classes. In one class we are
given excellent graphs covering an inadequate amount
of data, while in the other class we have a large num-
ber of graphs so small that even the linear behaviour
is difficult to follow. Both sets of information are
based on 'average performance, measured and
averaged by engineers like the reader. The curves
are drawn, no doubt using some sort of curve-
drawing aid, and are redrawn in a drawing office.
They do not necessarily cover the whole working
range. From these we are attempting to determine
the departures from linearity of a real amplifier.
It is probably not unfair to accept that the kind
of shape, concave up or down, is correct. It would
be imprudent to measure the sag and to assign much
meaning to it.

The two curves in Fig. 10 indicate the sort of
characteristic which is quoted by one manufacturer,
brought together so that the features are clearly
visible. Particularly distinct is the extremely linear
transconductance and on the basis of this we can
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decide without hesitation that
this transistor should be oper-
ated from a low-impedance
source. The shape of the
current transfer characteristic
makes it abundantly clear that
if we allow the input to be a
current-controlled signal we
shall get a very rounded input-
output relationship. The knee
of the transconductance graph,
however, is surprisingly sharp.
If we are to believe the linear
portion we must equally believe
the knee and when we attempt
to fit the two halves of a class
- B pair together we get a con-
struct shown as a dotted line which indicates a good
deal of crossover distortion and a very high sensi-
tivity to the exact bias conditions.

Let us look further at the situation. To obtain a
current in the collector of 10 amps we shall need a
bias of 0.27 volts plus a signal of 0.5 volts, and the
base current will be just over 0.5 amps. The effective
input impedance is thus just about 1 ohm. A low-
impedance supply feeding a not particularly linear
input resistance with an average value at high levels
of 1 ohm must have a generator impedance of, say,
0.1 ohm or less. In an analysis of this kind it is
sufficient to work in orders of magnitude so that we
can watch the broad picture. This sort of source
impedance is by no means easy to obtain in a circuit
providing a.c. coupling (circuits using d.c. coupling
will be treated as compound systems) and when
the bias path is added it seems improbable that a
solution should be found.

As soon as the bias path is mentioned it directs
our attention to the fact that we are calling for a bias
of 0.27 volts. If we were considering a low-level
stage we might derive this bias from a circuit of the
type shown in Fig. 11. The rectifier can be regarded
as providing any or all of several functions. To begin
with it provides a moderately well stabilized voltage
which does not vary too much with changes in the
main supply voltage. It has a much lower source
impedance than we should obtain for the same
current consumption in a purely resistive voltage

Fig. 11. Bias circuit
for low-level stage.

divider. Some measure of temperature compensa-
250 5
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Fig. 12 (left) and Fig. 13 (right).
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tion can be provided against changes in transistor
parameters. The value of V,, in a typical power
transistor has a temperature coefficient of between
— 2 and — 2.5mV/deg C. The correct bias for a
class B stage is therefore likely to vary. over quite a
wide range, wider than at first one would think.
Newly switched on in an unheated room the junction
temperature might be 10°C, while after running at
full load for some time in a warm room 60°C would
be a very conservative figure. This gives a change of
value for V,, of at least 0.1 volt. The reader can
easily plot for himself the combined characteristic in
the crossover region of Fig. 10 when the bias is this
much in error.

Since the diode can be kept at heat sink tempera-
ture it can be assumed that it will vary in voltage
in accordance with the average conditions of tran-
sistor operation. 'There is an averaging effect due to
the thermal capacitance of the heat sink and
a temperature-dividing effect due to the thermal
resistance between the transistor junction and the
diode junction. More important at this stage is the
fact that a diode operating in its low-impedance
region will not provide a bias of the required value
and the diode voltage must be divided down in the
way shown in Fig. 11. The diode temperature
coefficient expressed in mV/deg C is naturally
divided down in the same ratio and the approximate
compensation is lost.

No account has yet been taken of the effect of
temperature on I’ , . The simple concept of a firmly
earthed emitter with a partially compensated bias
supply is seen to be very dangerous, for it involves
the use of resistance in the base circuit. The expres-
sions for determining stability are well known and
need not be reproduced here. It is important to
note that the minimum stability signal may not
coincide with the maximum dissipation signal. This
result is derived by Lin (I.R.E. Transactions on
Circuit Theory, Sept. 1957) but although he shows
how for one amplitude of square wave the stability
is rather lower than it is for the maximum-dissipation
square wave it is not easy to produce a convincing
example using an arbitrarily chosen power transistor.
In any event square-wave operation will normally be
only a test condition and the tester should be prepared
for thermal runaway.

Let us leave this matter unresolved at this stage
and let us consider the
characteristics of another

-

transistor, shown as Figs.
12 and 13. The notable
feature here is the rela-
_tively good linearity of the

7

/

current transfer character-
istic in Fig. 13 and the
smooth but continued

curvature of the input
characteristic in Fig. 12,
Indeed a test shows that a

parabola with its vertex
at (200mV, OmA) can be
found to fit this curve to

well within normal transis-
tor limits. Here again,
therefore, it is perfectly pos-

Typical output transistor characteristics.

100 200

I,(mA)

300 sible to use a low-impe-
dance drive source and we
can assume that the current

gain is constant enough and
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Fig. 14. Effect of a 5-ohm source in straightening the input
. characteristic. :

simply match the two input parabolas one against
the other. If we do this on the basis of preserving
the match up to a collector current of 5 amps, for
which we need a base current of rather over 200mA
we find that the bias voltage should be somewhere
between 550 and 600mV. The quiescent collector
current will then be about 1 amp.

The following reasoning will be found in some of the
literature. We wish to straighten out the character-
istic of the base-emitter diode and we can do this by
swamping it with a high resistance. Then we shall
need to consider only the current transfer char-
acteristic of Fig. 13. Let us therefore say that a
common-emitter stage must be driven by a high-
impedance source and all will be well. As an
exercise the effect of a 5-ohm source is plotted in
Fig. 14. The linearization of the signal voltage (now
V,.)—base current characteristic is very noticeable
and although the plot is on a rather small scale it
would seem that the bias should now produce a base
current of about 15mA, giving a collector current
of perhaps 400mA, instead of the base current of
40mA giving over 1 amp.

There is something unsatisfactory about a situation
in which the style of a circuit design depends so
completely on the shape, in detail, of particular
device characteristics. Even if the shapes were
covered by some sort of specification, which they are
not, we should hardly be able to enforce a claim for
specific performance. In addition, as we shall sece
later, there are other aspects to be taken into account.

In order to compare our procedure with these two

conflicting types of transistor we must bring them to
the same terms and we can commence by plotting
Fig. 15, the I —V . characteristic of our second
transistor. Not surprisingly, since the current gain
is fairly constant, this has very much the same shape
as Fig. 12 but it is undoubtedly very different from
the long linear graph of Fig. 10. The obvious step
which we can take is to linearize this graph. This
can be done quite easily by introducing a resistance
and if we assume that the emitter current is the same
as the collector current this resistance becomes
simply an undecoupled resistance in the emitter
lead. A rather rough estimate of the value which
will give a result comparable with Fig. 14 is that it
must develop about 1 volt across it at a current of
4 amps. The resistance will then be about 0.25 ohms.

150

A plot of the result is shown in Fig. 16 and it will be
seen that it differs very little from the shape shown
in Fig. 14 but now, however, there is no residual
distortion or intermodulation to be produced by the
curvature of the current transfer characteristic. A
typical load for the transistor we are considering will
be about 5 ohms and so the price of this } ohm in
the emitter lead will be small and may, indeed, reveal
that we can get more power output by working to a
higher current because of the effect of the local
negative feedback.

Not only does this reveal an arrangement suitable
for a low-impedance drive, but it indicates an
arrangement in which the term low-impedance has a
different meaning. The same base current must be
flowing as before, but now a base current of 200mA
needs an input voltage change of about 2 volts, so
that the definition of low-impedance introduces the
qualification “with respect to 10 ohms.” This is a
much less exacting requirement than before.

The great advantage which has been gained is the
advantage of flexibility. The base can be biased
directly from the voltage set by the diode so that we
have full compensation for the temperature coeffi-
cient of the junction voltage. By choosing a suitable
value of emitter resistance we can then set the quies-
cent current where we will. Automatically we have
improved thermal stability of the system, for near
the origin we have «a~32, making «R, = 8 and if
we take the base feed resistance as 2.75 ohms we
get a factor of stability 1/1+8/4 = 1/3. This is
obviously very much better than the value of near
unity we obtain if the emitter is connected directly
to earth. We can go further and attempt to balance
out the effects of rthe changes in I’ , , with temperature
and there is a certain amount of published material
on this question. There is also some evidence of un-
published ingenuity. Short periods of high dissipa-
tion will heat the junction well above the mounting
plate temperature and any averaged compeénsation
will not come into action. One compensating tech-
nique is to use an emitter resistor made of wire with a
positive temperature coefficient. If this is a lamp
filament or a live wire suspended so that it has a fairly
small time constant the compensation will track,
rather roughly, the junction temperature. Such a
filament may also act as a fuse.

It will be clear that the emitter resistance which is
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Fig. 15. 1./Vy. characteristic of another type of transistor
requiring linearization.
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introduced for purely practical reasons, among which
we must also include the way in which the matching
of a pair of transistors will be improved, will also
free the circuit from the restraints on generator im-
pedance which might otherwise be imposed. A high
generator impedance will certainly linearize the base-
emitter diode but will leave unaffected the curvature
of the current transfer coefficient. On the other
hand, the emitter resistance, while assisting in the
overall linearity, will not be able to affect the fact
that the current transfer characteristic is curved, and if
a really high impedance base drive is used the feed-
back voltage will be powerless to affect the situation.

The approach here is rather different from that of

Tharma in Mullard Technical Communications. (Vol.

3, No. 24 May 1957, p. 106 and Vol. 3, No. 29,
March 1958). In the first of these references the
positive temperature coefficient of the emitter re-
sistance is used to compensate for changes of V,
and he shows that if the temperature coefficient of
V,.1s 2.5mV/deg C (it is negative in sign) a positive
temperature coefficient of 0.004/deg C will compen-
sate the circuit when the drop across the emitter
resistance is 0.63 volts. In an example he shows a
drop of 0.85 volts giving compensation for I, as
well. The base voltage is held constant. No account
is taken of the improved linearity. In the second
paper he discusses the combinations of shared or
common-bias chains and shared or common-
emitter resistances but excludes the form which is of
interest when a diode is used for bias stabilization,
the shared bias chain with separate emitter resistors.

The use of separate emitter resistors is inevitable
in the circuits which make use of transistors in series,
as in the output transformerless (OTL) circuits.
The merits of the common-emitter resistor as an aid
to stability in the traditional push-pull circuit are
probably overruled by the flexibility introduced when

the resistors are separate. Once the use of tempera-"

ture-dependent elements is allowed the subject
becomes one of very great complexity, for the problem
becomes one of balancing distortion, efficiency and
power output against maximum operating tempera-
ture and heat sink size. Engineers who were taught at
school that you cannot equate apples and pears find
this type of balance sheet particularly difficult.

We have managed to produce a decision to make
use of a low driver impedance on the grounds of
circuit convenience, the introduction of an emitter
resistance to simplify the biasing and to enable
us to bias to a low quiescent current being the
dominant factors. A quick check, which is not
reproduced as a figure shows that the knee which
appears in Fig. 10 is rounded to a more satisfactory
shape by the use of this technique although in fact
this knee is itself suspect. There is another factor
which must also be taken into consideration.

The classical theory of transistor frequency res-
ponse is usually summarized into the following form.
The current gain in the common-base mode, o,
has a frequency variation which can be described
approximately by the expression « = o /1-+jf/f«
where «, is the low-frequency limit of the current
gain and fy is the characteristic frequency at which
the response has fallen by 3dB. This is an approxi-
mation to the theoretically sound expression

%y
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and it is sometimes important to remember this since
the exact expression does not have a limiting phase
shift of 90° but at the 20dB down frequency has a
phase shift of close to 180°. The significance of this
phase shift in the design of feedback amplifiers need
not be stressed.

When the common-emitter configuration is con-
sidered it is usual to write &’ = &/l —« and to derive
from this an expresson similar to the one above
except that in place of f, we have f,’ and

foc, = (l_o‘o)fa

The frequency fy" is often very low, for if o =
0.98 and f, = 250 kc/s we have f,” = 5 kc/s. In the
derivation of this result it has been assumed that the
common-emitter transistor is current-controlled
but already it has been shown that this is not the
condition which will be adopted. An expression which
is given for a transistor operated with a resistance
R, in the emitter lead and a total of R in the base
lead is

RB
fo's =[(1—°°) + m—b}f“

This can be rearranged into the form

1
1+
fo'i= 10— Ry(l1—a) | fa

(1—o) + R

1
=1+
Ry(1—0) | fo’
(1—o) +—Re_

The conditions discussed earlier will be such that
is a good deal larger than (1—o) and a good deal
smaller than unity. Two approximations are there-

fore
Re f 7 Re
— 2 |fa A
R,(1—w) R,(1—w)

From this it is possible to draw the conclusion
that with a low-impedance drive circuit we are not
limited by the common-emitter cut-off frequency.
This conclusion merits a much closer examination,
which must be postponed until next month.

fa'y A [1 + fa!
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UNBIASED

Is Hi-Fi Ni-Fi?

HI-FI is a relative term and merely
indicates that the amplifier or what-
have-vou, to which it is applied, gives
a greater degree of fidelity to the
original input than do ordinary run-
of-the-mill instruments.

The ultimate aim, of course, is to
build an amplifier to which the sim-
ple term “fi” can be applied. It
will obviously never be possible to
go beyond that, and so clearly such a
term as “super-fi” which I saw
recently is absurd. It could only
mean that the instrument to which
it was applied, went beyond “fi”
inasmuch as it added something of
its own to the original sound which
it was designed to reproduce. If it
did that, then it wouldn’t be entitled
to the honourable title of “fi.,”

Things are exactly the same if we
use the word “ reproduction ” instead
of “fi.” Obviously the perfect ampli-
fier and loudspeaker system would be
capable of reproduction, and nothing
more. Any euphemistic qualifying
adjectives would, therefore, mean
that the equipment fell short of the
goal of reproduction. The term
“good reproduction” is permissible
in a loose sort of way to indicate
that it approaches nearer to the aim
of reproduction, than is normally
heard.

Now I may be asked what all these
ebvious statements of mine are in aid
of? The answer is that I want to
know how near to “fi” is the quality
of reproduction which to-day is
called “hi-fi”; in other words, is
to-day’s “high-fi” “nigh-fi”; and
if so how “ni” is it to “fi”? Year
by year we get closer to “fi”’; indeed
day by day we get closer to it by
infinitesimally small degrees, and 1
suppose that those skilled in juggling
with the calculus are really the only
people who could sort it all out,

Personally, I don’t think we shall
ever reach the goal of “fi,” but as
the years go on we shall get even
closer to it, and the closer we get,
the more infinitesimal will be each
move nearer to the target. The
thing which set me thinking about
all this was an article by E. R. Whit-
taker in our sister journal, Wireless
and Electrical Trader, some months
ago. I don’t suppose many of you
see this journal as it is intended only
for those who—sordid fellows—seek
to make a profit out of us by making
and selling wireless sets and acces-
sories.

Mr. Whittaker tells us that the
“hi-fi” of 10 years ago was by
present-day standards, only medium
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By “FREE GRID”

“fi,” we have thus moved consider-
ably nearer to the goal of “fi” in the
past decade, and it cannot be
doubted, I think, that in 10 years’
time our present “hi-fi” standards
will sound relatively poor. But I
still wonder how “ni” to “fi” is our
present “hi-fi”? Can any one of
you tell me, or is my question as un-
answerable as asking what is beauty?

TV Aertal Design

I WONDER if any of you, especi-
ally those who live in “fringe” or
“extra-fringe” areas, noticed—or
seemed to notice—a loss of television
signal strength during one of the
Arctic spells we recently experienced.

It s you may have been tempted by

your womenfolk into wrong thinking.

The guiding or misguiding rule of
every woman in technical matters
seems to be “ post hoc, ergo propter
hoc.” Working on this theory Mrs.
“Free Grid” misled even me into
thinking that because a drop in signal
strength occurred when the TV aerial
was encrusted with a thick coating of
ice, therefore, this was obviously the
cause of the trouble.

However, calm reasoning made
me realize that she was all wrong.
The only cause of signal-strength
loss would be a direct electrical leak-
age between the aerial elements and
the earthed support, but ice is an
insulator like distilled water, and not
a conductor because all the various
impuritics associated with the water
from which it is formed, especially
in urban areas, get thrown out when
it freezes.

Dismissing this idea of a direct
leakage path, T then recalled that the
dielectric constant of ice is on the
high side. Thus, I reasoned, the ice
around the aerial elements could act
as a series of paralleled shunting
capacitances to the earthed support.
The fact that the major drop in
signal strength was in the LT.A.
transmission with its higher if.
seemed at first to support this idea,
until I recalled that most TV aerials
are rather “broad-band” and will
stand quite a bit of mistuning.

The real nigger-in-the-woodpile
was, I found eventually, the new
I.'T.A. aerial at Croydon which had
also a new radiation pattern,

Despite all this, however, I do
think TV aerial manufacturers
should seriously turn their attention
to the production of electrically-
heated antennae in readiness for the
winter of 1964/5 when the 625-line
u.hf. system will be in full swing,
and we shali all be using horizontal
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aerials. Obviously if these become
heavily coated with ice their rods
may tend to droop with the weight,
more especially some of the very
complicated combined-band ones,
supporied at only one end.

But apart from any question of
snow and ice, I would point out that
it will be necessary to provide elec-
trical heating for these Band IV
aerials at all seasons of the year, be-
cause horizontal rods will form
natural perching places for various
types of bird including the ubiquit-
ous pigeon which is of no mean
weight and bulk and so would tend
to. have quite a considerable dis-
torting effect on the aerial.

Also, of course, the self-capacit-
ance of several well-fed pigeons
might just possibly have an adverse
effect despite its broad tuning. It is,
however, a matter for the slide-rule
addicts to work out. Perhaps they
will send me a few figures in sup-
port or ridicule of my idea,.

At any rate it is clear, I hope, that
it would be desirable to keep large
birds off our Band IV aerials, and
hot rods seem to be the answer. The
rods need not be so hot as to invite
the attention of the R.S.P.C.A,

Of course it might well be that
aerial designers already have the
matter in hand, and have devised a
far better preventive than I have sug-
gested. '

Pioneer Propagation
Problems

NOWADAYS  continuous  radio
cemmunication over vast distances
throughout the 24 hours of the day
is so commonplace that we pay no
more heed to it than we do to the
constant broadcasting service given
by the B.B.C. It is just taken for
granted. Things were far different
pefore the first world war, however,
as I was recently reminded when re-
reading the Wireless World Golden
Tubilee number of April 1961.

In that issue the author of the
history of wireless, writing under the
title of “Since the Wireless World
Began ” stated (p. 161) “a few of the
zarly peint-to-point stations, working
at distances well beyond daylight
range, provided a rather erratic
service by taking advantage of night-
time propagation conditions.”

At the time I first read this, I
made a resolve to find out just how
many of these direct high-power ser-
vices were in operation. As far as I
can ascertain, there were only two.
‘There was in the first place, the

WIRELESS WORLD, MARCH 1963


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

MARCH MEETINGS

Tickets are required for some meetings; readers are advised, therefore, to
communicate with the secretary of the society concerned.

LONDON

4th. LE.E.—Discussion on “The
evaluation of technologies for fabricat-
ing h.f. transistors” at 5.30 at Savoy
Place, W.C.2.

6th. British Interplanetary Society.

—One-day symposium on “ Ground
support equipment’ at 4 Hamilton
Place, W.1.

6th. Brit.I.R.E.—* Travelling-wave

crystal amplifiers” by C. S. Brown at
6.0 at the London School of Hygiene,
Keppel Street, W.C.1. -

7th.  Television Society.—* Colour
television in medicine” by Prof. R.
Warwick at 7.0 at 164 Shaftesbury
Avenue, W.C.2.

11th, LE.E.—“ Microwave theory or
microwave green fingers?” by L. Lewin
at 5.30 at Savoy Place, W.C.2.

13th. I.E.E.—Pulse techniques in
line communications ” by R. O. Carter
at 5.30 at Savoy Place, W.C.2.

13th. Brit.I.R.E.—* Industrial leader-
ship” by Prof. A. Rodger at 6.0 at
the London School of Hygiene, Keppel
Street, W.C.1.

14th. Radar & Electronics Assoc.—
“The réle of the computer in radar
systems ” by D. Hunter at 7.0 at the
R.S.A., John Adam Street, W.C.2.

15th. Institute of Navigation.—* The
application of inertia navigation systems
to air transport” contributions from
several authors at 2.30 at 10 Upper
Belgrave Street, S.W.1.

18th. I.E.E.~—~Discussion on ‘‘ Merits
of using the metric system” at 6.0 at
Savoy Place, W.C.2.

19th. ILE.E. and R.Ae.S.—Discussion
on °“ Semiconductors and their appli-
cation to airborne equipment” at 6.0
at Savoy Place, W.C.2. .

20th. Brit.I.R.E.—Symposium on
“ Multi-aperture ferrite devices” at 6.0
at London School of Hygiene, Keppel
Street, W.C.1.

25th-27th. I.LE.E.—Convention on h.f.
communication at Savoy Place, W.C.2.

27th. Brit.I.R.E. and I.E.E.—Discus-
sion on ‘ Instrumentation for applied
psychology ” at 6.0 at the London
\S’;}gol of Hygiene, Keppel Street,

.C.1.

ARBORFIELD

"14th. LE.BE.—“ The general prob-
lems of f.m. multi-channel communica-
tions ” by R. G. Medhurst at 5.0 at
the Garrison Hall, Arborfield Camp.

BASINGSTOKE

1st. Brit.I.R.E.—* Self-adaptive con-
trol systems” by K. R. McLachlan at
7.30 at the Technical College.

BEDFORD
18th. ILE.E.—* Solid circuits ¥ by J.
Walker at 7.0 at the Bridge Hotel.

BIRMINGHAM

4th. LE.E.—“What is a magnetic
field? ” by J. J. Matthews at 6.30 at
the James Watt Memorial Institute.

25th. I.E.E.—“Some aspects of
radio propagation research” by Dr.
K. G. Budden at 6.0 at the James Watt
Memorial Institute.
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28th. LE.E. & Brit.I.R.E.—Sympo-
sium on ‘ Automatic control” at 10.15
at the Electrical Eng’g Dept., the Uni-
versity. .

BRISTOL

12th. Television Society.—*“ U.H.F.”
by H. W. N. Long at 7.30 at Royal
Hotel, College Green.

27th.  Brit.LR.E. & British Com-
puter Society.—*“Hybrid computers ” at
7.0 at the University Engineering Lec-
ture Rooms, Queens Building, Univer-
sity Walk.

CAMBRIDGE

20th. I.E.E.—“ Electronics in neuro-
physiology ” by P. E. K. Donaldson and
Dr. J. G. Robson at 8.0 at the Dept.
of Physiology, Downing Street.

CARDIFF

6th. Brit.LR.E. — “ Masers and
lasers” by Dr. R. C. Smith at 6.30
at the Welsh College of Advanced
Technology.

27th. Society of Instrument Tech-
nology.—“ Electronic  weighing’> by
L. F. Cohen at 6.45 at the Welsh Col-
lege of Advanced Technology. .

COVENTRY

25th.  Brit.I.R.E.— Satellite com-
munications ” by R. W. White at 7.15
at the Herbert Theatre.

CRAWLEY

27th. ILE.E.—* Some aspects of the
use of computers in process-control
applications ” by J. F. Roth at 6.30 at
the Institute of Further Education.

EDINBURGH

12th. I.E.E.— Some aspects of the
use of computers in process-control
applications” by J. F. Roth at 7.0 at
the Carlton Hotel, North Bridge.

13th. Brit.I.R.E.—* Communication
satellites ” by L. F. Mathews at 7.0 at
the Department of Natural Philosophy,
The University, Drummond Street.

19th. LLE.E.—" The Fylingdales bal-
listic missile early warning stdtion ” by
F. Harrison at 7.0 at the Carlton Hotel.

28th. I.E.E.—Faraday lecture on
“ Electronics—the key to air safety”
by Dr. E. Eastwood at 7.0 at the Usher
Hall.

EVESHAM

1st, Brit.I.R.E.—* Electrical syn-
thesis of music” by A. Douglas at 7.0
at the B.B.C. Club, High Street.

11th. I.LE.E.—* Transistor video
amplifiers for colour television” by
F. G. Parker at 7.30 at the B.B.C. Club.

FARNBOROUGH

19th. I.B.E.—“The principles and
operation of large radio-telescopes” by
Dr. A. Hewish at 6.15 at the Technical
College.

26th. I.E.E.—* Communication tests
using the Telstar satellite” by Capt.
C. F. Booth at 6.30 at the Technical
College.

GLASGOW

11th. I.E.E.—“ Some aspects of the
use of computers in process-control
applications ” by J. F. Roth at 6.0 at
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the Royal College of Science and Tech-
nology.

14th. Brit.I.R.E.—“ Communication
satellites” by L. F. Mathews at 7.0 at
39 Elmbank Crescent,

IPSWICH

4th. I.E.E.—“The automatic con-
trol of machines for assembling mechani-
cal components ” by A. V. Hemingway
at 6.30 at the Electric House.

LEICESTER

19th. Television Society. —
“GRACE” by C. G. Lloyd and J. G.
Allen at 7.30 at the New Vaughan Col-
lege, St. Nicholas Street.

LIVERPOOL

4th. ILE.E.—“ Optical masers” by
I. L. Davies at 6.30 at the Royal Insti-
tution.

MALVERN

28th. Brit.I.R.E.—* Techniques for
precise frequency measurement in the
microwave region’ by K. G. Hope at
7.0 at the Winter Gardens.

MANCHESTER

7th. Brit.I.R.E. and L.LE.E.—* Satel-
lite communications >> by W. J. Brav at
7.0 at the Reynolds Hall, Manchester
College of Science and Technology.

13th. I.E.E.—* The Atlas compu-
ter” by Dr. D. B. G. Edwards at 6.15
at the Electrical Eng’g Dept., the Uni-
versity.

19th. LE.E.—“ Some aspects of the
use of computers in process-control
applications ”” by J. F. Roth at 6.15 at
the Engineers’ Club.

NEWCASTLE-ON-TYNE

4th. LE.E.—“The impact of the
epitaxial technique on semiconductor
devices ” by Dr. J. T. Kendall at 6.30
at Rutherford College of Technology,
Ellison Place.

13th. Brit..R.E. — “ Manufacture

.and test procedure of reliable resistors

bv B. H. Nichols at 6.30 at Nevilie Hall,
Westgate Road.

18th. I.E.E.—* The principies and
operation of large radio-telescopes” by
Dr. A. Hewish at 6.30 at Rutherford
College of Technology, Ellison Place.

25th. IL.E.E.—Faraday Lecture on
“ Electronics—the key to air safety ” by
Dr. E. Eastwood at 7.15 at City Hall.

PORTSMOUTH

20th. I.E.E.—* Delta—modulation ”
by R. T. A. Standford and A. Poulett
at 6.30 at the College of Technolgy.

RUGBY

13th, I.E.E.—* Superconductivity ”
by Prof. W. F. Vinen at 6.30 at the
College of Engineering Technology.

SOUTHAMPTON

12th, LE.E..—Pulse transfor-
mers” by Dr. R. C. V. Macario at 6.30.
at the University. ,

26th.  BritI.R.E.—“The analogue
computer as a tool in engineering re-
search and design” by A. J. Collins at
7.0 at the Lanchester Building, the Uni-
versity.

WOLVERHAMPTON

6th. Brit.L.R.E.—Lasers and their
practical applications ” by K. D. Harris
at 7.15 at the College of Technology.
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M4

MULTIMINOR

The Mk. 4 MULTIMINOR is an entirely new version of
this famous Avo instrument and supersedes all previous
medels. It is styled on modern lines, with new high stan-
dards of accuracy, improved internal assemblies, and
incorporating panclimatic properties.

The instrument is supplied in an attractive black carrying
case, which also houses a pair of leads with interchangeable
prods and clips, and an instruction booklet. It is packed in
an attractive display carton. Robust real leather cases are
available, if required, in two sizes, one to take the instrument
with leads, clips and prods, and the other to house these
and also a high voltage multiplier and a d.c. shunt,

D.C. CURRENT: i00uA f.s.d. —IA fs.d. in 5 ranges

AC, YOLTAGE: 0V fsd. —1,000V fs.d. in 5 ranges
D.C. YOLTAGE: 25V fs.d. —I!,000V f.s.d. in 6 ranges
D.C. MILLIVOLT RANGE: 0—100mV f.s.d.
RESISTANCE: 0-2MQ in 2 ranges using 1.5V cell

SENSITIVITY: [0,00002}v on d.c. Voltage ranges
1,000€2)v on a.c. Yoltage ranges

WIRELESS WORLD

PR

DVED

STANDARDS
OF

ACCURACY
AND

RELIABILITY

Modern styling in light grey with
legible black engraving.

Constructed to withstand adverse
climatic conditions.
including

Ever ready case, leads,

prods and clips.
Imiproved internal assemnblies.

Re-styled scale plate for easy, rapid
reading. Two basic scales each 2.5in.
in length.

New standards of accuracy, using an
individually calibrated scale plate:
d.c. ranges 2.25% of full-scale deftec-
tion. a.c. ranges 2.75% of full.-scale
deflection.

Available accessories include a 2500V
d.c. multiplier ard 5, 10 and 1I5A
shunts for d.¢c. current measurement.

Dimensions (including case} :—
73 x 4 x 13 ins.
(197 x 102 x 41 mm. } SRh
Weight (including case):—
i lbs. (0.675 kg.) approx.

For full details of this great new pocket
size instrument, me for descriptive leaffet.

m@ LT EDP AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.1. ViCtoria 3404 (12 lines) M’"

MM1i6
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Metallised ceramics Steatite porcelain

and hermetic seals alumina
' L.T. insulators

| Frequentite fow loss R
ceramics '

' Faradex and Tempradex

‘ PR diclectric materials
Vulcanex and Luminex SSEESEE. ) © ] IR

refractories

Faradex alumina
thread guides

M37 refractory
foundry strainer
cores

Catalogues leaflets %
and technical data |
B  available on request NS

RADIO, ELECTRONIC
AND DOMESTIC ELECTRICAL CERAMICS
CONSULT:

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPQRT ON SEVERN, WORCS. Telephone: Stourport:2271 Tefegrams: Steatain, Stourport
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Spot-on alignment is often difficult and expensive, but its need can be

cheaply, swiftly and efficiently eliminated by the use ofa HYDROFLEX METAL
BELLOWS SHAFT COUPLING. This compact unit takes up angular and lateral
misalignment and provides a constant velocity drive without backlash. No friction ...
no servicing ... no lubrication.

Some examples are illustrated. Even if yours is more difficult, our Customer Engineering
Service can help you. Their skill in solving such problems is freely at your disposal.

DRAYTON CONTROLS LTD - HYDROFLEX DIVISION * Waest Drayton, Middlesex
Tel: West Draywon 2243
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T This equipment comprises a

number of easily portable units

s c forming independent frequen-

cy-modulated transmit and re-

g . t - I t. .

7000 Mc/s PORTABLE OUTSIDE & equencyrangeooso tc/s
BROADCAST LINK FOR TELEVISION 7% Ve:

The design is based on con-
siderable experience gained

N O W AVA | LA B L E since 1948 with STC portable

television links supplied to the
British Broadcasting Corpor-

E x = s T o c K ation, and administrations in
various parts of the world.

« Suitable for 405, 525, or 625
line, monochrome or colour,
television picture transmis-
sion,

oC.CLR. approved if. of 70
Mec/s.

eHighly efficient electrical
screening allows working on
same mast as high-powertele-
vision transmitter.

*High frequency stability with-
out a.f.c. circuits.

eHas built-in lining-up equip-
ment.

eRange 30 to 40 miles, Exten-

' ded by connecting a limited
Receive terminal disassembied into ils component parts for transporl. number of links in tandem,

TRANSMIT TERMINAL RECEIVE TERMINAL
r ______________ ': B ——— =l
]
{ WAVEMETER : \ |
| CRvSTAL I
HF ri I = o w S|
i ORALATOR —~ |J h 'l'_ TF] AN DI m: l
CRYSTAL UFIE
| l Trunsmssmu f | |
] FROBE [ I WAVEMITER |
| | ArPUTUDE I |
MODULATION |
i I nmlcmn | | osa:n;m !
i | |
o o i | |
1 T , [ |
DECOUPLING | l DECOUPLING |
UNIT i | unet |
CORN— R S | —— ]
vth;;:_ioul - - Mu‘L':a-&OI! “Uc“‘-,‘;c&“ _.'rr.t.s[::om

P e | i

vioto H.‘........,H UMITER :

! l I._._l__.l l ]

POWEFR I

I PAMEL I I

L %_ ___________ + _J

\ MONTOR VIDEQ

ke OUTPUT OuTPUT G

HNPUT

Block schemalic of transmif and receive lerminals,

used by the BBC

STC enginesrs can advise on all problems concesrning radio
links for both television and telephone transmission.

Ask for leaflel C[2039

@ Srandard Telephores and Cables Limired

TRANSMISSION SYSTEMS GROUP
NORTH WOOLWICH * LONDON * E.16
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from ANDERS to industry

mefers made to measure

There are many famous users of the Anders service—a dard meters of all well-known makes and types, New ranges
service designed to give the speediest possible delivery of  are constantly being added—Anders are now sole UK
even the most unusual meter requirement. The Anders agents for the famous Frahm vibrating reed frequency
Instrument Centre has unigue facilities for supplying non- meters and tachometers. 23" miniature hermetically-sealed
standard meters of all types, from 1}” miniatures to the  instruments to large panel-mounting meters with accu-
largest switchboard meters, specially calibrated and tested.  racies of 0.1%.

For immediate delivery, Anders carry huge stocks of stan~-  For full details of the Anders service, please write or 'phone

ELECTRONICS LIMITED

103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639
Contractors to GPO and Govermment Departments. Ministrv of Aviation approved.
METERS, BLECTRONIC AND TBST BQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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RCA HIGH FREQUENCY
COMMUNICATION

We have a full range of
spares for this equipment.

TRANSMITTER ET 4331

Frequency Range: 3,000-
20,000 K/c.

Power Output: 1 KW Tele-
phone, 1.4 KW Telegraph.

Supply Requirements: 220
v. single phase 50/60C.

Crystal Selector switch for
six crystal frequencies.

The transmitter is capable of
high speed keying.

Tube Complement: Crystal
Oscillator (802), Interm.
P.A. (803), Power Ampl.
(2-8334), Ist Audio Ampl.
(53), 2nd Audio Ampl.(4-
2A3), Modulator (2-833A),
Rectifier (4-872A).

All transmitter stages includ-
ing modulator and power
supply unit are housed in one
cabinet as per photo.

Dimensions: Height 84}in.
Width 36}in. Depth
274in.  Weight 1,900 1b.
(nett).

15 KW TELEGRAPH

TRANSMITTER
Type ET-4750-X

Frequency Range—2 to 22 megacycles.
Keying Speed—up to 250 words per minute.
Power Supply Requirements—230 v. 3-phase 50/60 cycles.

Length Height Depth
Enclosure 11ft. Oin. 7ft. 6in. 4ft. lin.
Rectifier Unit 4ft, 2in. Sft. 3in. 3fc. 2in.
Plate Transformer 2ft. 6}in. 3ft. 63in. 1ft. 9%in.
Weight (Nett)

Enclosure (including control, R.F. and Out-

put panels) .. Ko .. . 3,0001b.
Rectifier Unit e .. - 1,6751b.
Plate Transformer 7,000 volts 1,2501b.

. Offices and Works

P.C.A. RADIO

BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Tube Complement: Oscil-
lator—807 (1), Doubler(lst)
Amplifier—807 (1), Inter-
mediate Power (2nd) Am-
plifier—3813 (4), Power (3rd)
Amplifier—889-R (2), Plate
Rectifier—872A (6), Auxi-
liary Rectifier—872A (3),
Bias Rectifier—872A (2),
Keyer—=807 (2).

Telephone: RIV 80067

MarcH, 1963

5 KW COMMUNICATIONS TRANSMITTER

AVT 22C

Voice, tone Telegraph or CW.

2.5 me/s. to 19 mc/s.

2 RF units. Each unit is complete.

5 or 2.5 kilowatt RF channel.

Special provisions for unattended opera-

tion under extreme temperature con-

ditions from —40°C. (—40°F.) to +55°C.
i-131°F.) with relative humidity of 959%,.

A BROADCAST VERSION
AVT 22D
s also available.
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Three M I.R{S (very important relays)

Guaranteed always at hand for Immediate Delivery these three basic
units form part of the KEYSWITCH Standard Range manufactured to Ministry
and Post Office standards.

3
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Minor BPO 600 Type Relay.
Light, Compact. Low Cost. Faster in
cperation and release than the BPO 3000
Type with simiIPr contacts,

Major BPO 3000 Type Relay.
Sensitivity down to 20 milliwatts.
Allows from one make or break to 12
changeovers. Fast or slow operation.

Plug-In Type 3000 P33 Relay.

Up to eighteen 300mA, or twelve 10 amp.
contacts, AC or DC, Relay stays retained
positively in any position.

Contact our Technical Executlive,

Mr. Malden, for these and Custom-made
units to your exact specifications and
First Class quotations for quantity orders.

. !
[ 120/132 CRICKLEWOOD LAE, LONDON, N.W.2. Tel: GLAdstone 1152 (Slines)  °
RELAVS l_ Cablas: Foneguipt, London, NW2 1
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CORNERS

Each week sees new consignments of Wharfedale
Loudspeakers set off on-lengthy journeys. Some go

to Australasia, others to the Americas and Japan also
takes its share as do most European Countries. In fact,

wherever people wish to listen to music or speech,

reproduced as near to ** live '’ as possible, you will
find Wharfedale Loudspeakers—undoubtedly among
¢ the best in the world.

WHARFEDALE WIRELESS WORKS L1D.

1IDLE BRADFORD YORKSHIRE
Telephone; idle 1235/6 Telegrams: *'Wharfdel,'" ldle, Bradford
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So easy to build
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6 W STEREO AMPLIFIER KIT
Model S-33

A versatile high-quality

self-contained STEREQ/

MONAURAL Amplifier
with adequate output for a living room. Can
be used to convert a favourite (monaural)
radiogram into a stereo-radiogram. 3 watts
per channel; 0.3% distortion at 2.5 w/fchnl.;
20 dB N, FB, inputs for Radio (or Tape)
and Gram., Stereo or Monaural; Ganged

controls. Sensitivity 200 mY. £1 3-7'6

6§ W HI-FI STEREO AMPLIFIER
KIT Model S-33H An Inexpensive

stereo-mono am-

plifier with the high sensitivity necessary for

" lightweight minjature ceramic pick-ups
(e.g., Decca Deram). De |uxe version of the

S$-33 with attractive two-tone grey perspex

panel. £15.17.6

5w Hl FI MONO AMPLIFIER
KIT Model MA-S

A |ow-priced general
purpose Hi-Fidelity am-
plifier based on the popular
$-33 and intended for those
who do not require a stereophonic system.
Separate bass and treble controls, Gram and
Radic inputs. Sultable for most crystal
pick-ups. A printed circuit simplifies con-

struction. £1 0.1 9.6

HI-FI SINGLE CHANNEL

AMPLIFIER KIT Model MA-I2

A compact high fidelity
power amplifier (including
auxiliary power supply).
12 warts output. Wide
frequency range and low
distortion. A variable
sensitivity control is fit-
ted enablmg it to be used

S

with an existing amplifier in a stereophonic

system. Other applications include sound
reinforcing systems, transmitter modulators,
for use with tape recorders, also as a general
purpose laboratory amplifier.

£11.9.6

STEREO-HEAD BOOSTER KIT
Model USP-I|

Hi-Fi Stereo Pre-amplifier
for low-output Hi-Fi P.U.s.
Input 2 mVY. to 20 mV,
Qutput adjustable from

20 mV. to 2 V. 40-20,000 cfs.

R.C.-couplted amplifier.

STEREO CONTROL UNIT KIT
Incorporates alf worth-
while features for high

Push-button selection, accurately matched

ganged controls to 4+ | dB. Negative feedback

circui}tl'. I:joardsd. Accepts inputs from most
tape-heads and any stereo or

mono pick-up. £1 9'1 u'o

itable as low-noise
Also sui £7.7.6
— Model USC'I
T fidelity steree and mono.
rumble and variable low-pass filters. Printed

are available as

TAPE DECKS 278 2viilable

equipment. Details on request.

pack-
with other

WIRELESS WORLD

A!E;’: DAYSTROM )

§ §
g HI-FI EQUIPMENT |
5 CABINET KIT

% AN ATTRACTIVE CABINET in

5 4 modern style designed to house

§ all your Hi-Fi equipment (in-
§ cluding tape deck and full-sized

() transcription record player).

% The cabinet parts are veneered

¢ and pre-drilled, with edging in Panoplex plastic

g strip for ease of finishing. Complete with every- §'
Y thing you need for assembly, including screws, ﬁ
% hinges and even a padsaw! Left ' in the white ” %

for finishing to choice.

U Size 395 x 32 x 214in. £18.1.0 ¢
t ey [P ) WP T P P P e T e PR e [:

TAPE AMPLIFIER KITS
Models TA-IM and TA-IS
Amplifier is available in both meno-
phonic and stereophonic models.
stero version with modification kit TA-IC
TA-IM £19-2-6 TA-IS £24-10-0

m This Combined Tape-Record Replay
Model TA-IM can be modified to the
TA-IC £6-15-0

CAALIANSPAPPANSINGL NSNS NG PN NSNS PNy
All models available
ASSEMBLED TESTED
Prices on request
ANt Nt Nt PAr Pt P Nar Ant N P Mg P

and

TELEPHONE AMPLIFIER KIT
Model TTA.I
For Home, Office or Shop

Don't be tied to your telephone.
- By placing handset on Amplifier
cradle you can talk or listen with

both hands free. All transistor circuit, inductive
pick-up coil, built-in speaker and volume control.
9Y batt erated. [vory toned

e, R £7.9.6

cabinet. Size 6 x 5§ x 9fin. deep.

" GLOUCESTER' wooeot

HI-Fl CABINET KIT |

Will accommodate Tape Deck

andjor Record Player, F.M.

Tuner and Stereo Amplifier.

OPEN For those with limited floor space
speaker systems can be housed

at each end. For this purpose a loudspeaker kit

comprising two 4in, plus 8in. speaker systems,
balance unit, speaker grille cutting template,
padsaw and mounting details are alsoc available,
Nzautral hardwoods have been carefully selected
so that the finished product can be stained and
polished to individual choice, There is storage space
for records, etc., alse for power amplifiers. Dimen-
slons: length 46§in., height 30in., depth 2lin.

Mk, | for Tape Deck or Record Player... £17 3 6
Mk. Il for both T/D and R/P............... £i8 10 0
Dmvwwwwwwmmmwmmwm@wmmz1m

@ Deferred Terms avallable on all orders above £10. @

A PR AN A P L AU PRI e |

L L e A e e T e A T A P e P T T P ) P e e ™
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sO easy (o use

-

“CHEPSTOW”
EQUIPMENT CABINET KIT

Specially designed for those
whose floor space is at a
premium. Will house
Record Player, FM Tuner,
Stereo Amplifier and ad-
ditional power amplifiers
where needed. An upper
deck is available for the
self-powered stereo ampli-
fiers to ensure maximum heat dissipation.
Veneered and left in white for finishing to

| .O It di S
Gons are 35 x 18 x 33in. nigh. £11.12.6

HI-FI STEREO AMPLIFIER KIT
Model S-99 -,

Gives [8 w. output (9 = 0y %
per channel with 0.2 per

cent, distortion at 9 w. per

channel}. It has ganged controls. STEREO/
MONAURAL gram., radio and tape recorder
inputs and push-button selection as well as
many other first-class features well above
its price range. In grey metal cabinet with a
golden surfound and perspex panel. Also

ultra-linear push-pull output. £27 19 6

Printed circuit construction.

HI-FI SPEAKER SYSTEM KIT
Model SSU-I

Ducted-port bass reflex
cabinet, " in the white.”
Frequency response s
40-16,000 cfs. Power rating
25 watts, Matched speaker
units 8in. high flux (12,000
lines) with hyperbolic cone
and 4in. wide angle dis-
persion type for higher
frequencies.

With legs £|II|-2I-.

£10.17.6

* COTSWOLD ”
SYSTEM KIT

This acoustically designed
enclosure measures 26 x 23
x 154in., and houses a spec-
ial 12in. bass speaker with k.
2in. speech coil. elliptical '*7-- —
middle speaker together

with a pressure unit to

cover the full frequency range of 30-20,000 c/s,
Its polar distribution makes it ideal for really
HI-Fi Sterec. Delivered complete, with
speakers, cross-over unit, level control,
Tygan grille cloth, etc. Left ' in the white
for finish to personal taste, all parts are

precut and drilled for ease of £23 4 o
a2 [ ]

assembly.

SPEAKER

" COTSWOLD M.FS.”
SPEAKER SYSTEM
KIT

This model, based on the stand-
ard Cotswold, measures only
36in. high, 164in. wide by l4in,
deep. Particularly recommended
to those who require the best

results in  small £23.4.o

rooms.,

A member of the Daystrom Group.

DEPT. W.W.3, GLOUCESTER, ENGLAND
MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
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5in. OSCILLOSCOPE KIT
"~ Model O-12U

Laboratory quality at utility
oscilloscope price and ease of
assembly make this kit of
outstanding value.  Vertical
frequenq response 3 ¢fs to
5 Mc/s,, 1.5 dB. —5 dB.,
sensmvnty 10 mV¥. per em. at

kec.  Horizental frequency
I ¢fs. to over 400 ke/s (41 dB.
up to 200 kefs.). The Heath
patented sweep circuit func-
tions from 10 cfs. to 500 kefs.,
in five ranges giving five times the usual sweep of
other 'scopes. In addition it has exceedingly short
re-trace and rise times and electronically stabilised

power supply. Included is a 48-page £38 10 0
[ ] L ]

Instructional Manual.

ELECTRONIC SWITCH KIT Model
(Oscilloscope Trace Doubler) S-3U

This extremely useful, low priced
device will extend the use of
your single-beam oscilloscope for
duties otherwise only in the
province of the double-beam tube.
In short, at a nominal cost, the
Heathkit model $-3U will give
you the advantages of a double
(or other multiple} beam ’scope,
while retaining all the advantages of your present
single-beam instrument.

Hitherto an electronic switch of this nature, permitting
the simultaneous observation of two signals on the
screen of a single- beam C.R.T. oscilloscope, has cost

nearly as much as the 'scope itself. £11 15 6

RESISTANCE-CAPACITANCE
BRIDGE KIT Model C-3U

Measures capacity [OpF to |,000uF.
resistance 10002 to 5 megohms and
power factor. 5-450 V. test voltages

Safety switch provided. £9 5 0
. | ]

MULTIMETER KIT
Model MM-I1U

Provides wide voltage, current, resistance and dB
ranges to cover hundreds of applications, Sensitivity
20,000 ohmsfvolt D.C. and 5,000 ohmsjvolt A.C

Rang:_;s::DOE:I.S v, to 1500 v. A.C. and D.C.; 150pA
to | LC.; 0. to 20M0,
4%in. S50uA. meter. £1 2'1 o'o

AUDIO SIGNAL GENERATOR KIT
Model AG-92U

10 ¢fs to 100 kefs., switch selected.

Distortion less than 0.195. 10 v.

sine wave output metered in

volts and dB’s. £21 .9-‘6

AUDIO VALVE MILLIVOLTMETER
KIT Model AV-3U

Very sensitive. High stability. | mV. to 300 V

. AC.
10 ¢fs. to 400 kcfs. £1 4 17-6

AUDIO WATTMETER KIT
Model AW-IU

This popular meter is used in many record-
ing studios and broadcasting stations as
amonitoras well as for servicing purposes.
Disslpation rating up to 25 w. continuous.

50 w. intermittent. £‘! 5_1 5.0

WIRELESS WORLD

1!;;; DAYSTROM D

HI-FI FM, TUNER KIT

Tuning range B88-108
Mc/s. Flywheel tuning.
Attractive Plastic
Front Panel in two-
tone grey with golden
trim surround and motif.
type visual tuning indicator. Pre-aligned
I.F. transformers (eliminates adjustment).
Three |.F. stages. Wide-band low dis-
tortion Ratio Detector. Complete
R.F. Unit, wired, tested and pre-aligned
(ready for mounting to chassis). Printed
circuit for L.F. Amplifiers and Ratio
Detector, for ease of assembly. No align-
ment necessary after assembling. Built-
in power supply. Output sockets for
stereophonic adaptor {for stereo trans-
mission when available}.

TUNER UNIT Model FMT-

4U (incl. P.T.} with 10.7 Mc/s.

Thermometer

ILF. output .............ccoeeaens £2 15 o
I.LF. AMPLIFIER and Power
Supply Model FMA-4U com-
plete with case and valves...... £12 & o

Sold separately

Total £IS | ©

A.M.JEM. TUNER KIT

Tuning range 88-108 Mcfs. (F.M.} 16-50
200-550, 900-2,000 m. Switched wide
and narrow AM bandwidth. Available in
two units sold separately. Tuning Heart
Model AFM-TI, £4/13/6 inc. P.T. LF.
Amplifier and Power Unit. Model
AFM-Al. Complete with metal cabinet
and valves, £20/13/-.

Total

TRANSISTOR PORTABLE
U XR-I|

RADIO KIT Model

Presented in elegant
real hide case with
tasteful gold relief.

Can be assembled in
4 to 6 hours and you
have a set in the top
flight of transistor por-

tables. Pre-aligned L.F. .
transformers, printed circuit and a
7in. x 4in. high-flux

speaker. £1 2'1 1 'o

4-wave TRANSISTORISED
PORTABLE RADIO KIT

Model RSW-I

Using 7 latest type
transistors and three
diodes this highly sen-
sistive set is specially*
designed for Short and

Medium wavebands
(200-550, 90-200 20—
40 and 11-16 m.).
in solid lcather case

fitted with retractable
whip aerial,

£19 17.6
PERSONAL TRANSISTOR
RADIO KIT Model UJR-I

Operated by a 4.5 v, torch battery, this
sensitive dual-wave headphone set is a
fine introduction to electronics for young

and old. In Peolystyrene moulded plastic
case which accommodates battery (and

amplifier if added}. £2 7 6

Additional Amplifier Stage Model
JJR-1S will enable the UJR-| to work a
loudspeaker under favourable conditions,
16/6 extra.

MaRrcH, 1963
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VALVE YVOLTMETER KIT
Model V-7TA

The world’s most popular valve volt-
meter, with printed circuit and | per cent.
precision resistors to ensure consistent
laboratory performance. It has 7 voltage
ranges measuring respectively d.c. volts
to 1,500 and A.C. to 1,500 r.m.s. and
4,000 peak to peak. Resistance measure-
ments from 0.1 ohm to 1,000 Megohms
with internal battery. D.C. input impedance is || meg-
ohms and dB measurement has a centre-zero scale.

Complete with test prods, leads £13 18 6

and standardising battery.

HIGH VOLTAGE PROBE KIT
Model HY-336

Extends measurement up to 30,000 v. D.C. with neg-
ligible circuit loading. A special High Stability [,090
megehm resistor gives a multiplication factor of 100X
when used with a valve voltmeter of | | megohms input

impedance such as the Y-7A. £2 19 6
R.F. PROBE KIT Model 309-CU

This complete probe kit will extend the frequency
range of the V-7A Valve Voltmeter to 100 Me/s. and

will enable useful voltage indication
to be obtained up to 300 Mc/s. £1 '1 3'6

POWER SUPPLY UNIT KIT
Model MGP-I

Compact, general purpose unit
suitable for F.M. Tuners. Tape
Recording Amplifiers and general
laboratory use. Input 100/120 v,,
200{250 v., 40-60 c/s. Qutput
6.3 v. 2.5 A, A.C.; 200, 250, 270 v.
120 mA. max

pDc. £5.2.6

DECADE CAPACITOR KIT

Model DC-I

Capacity values 100uuF to Q.l1IuF in [00uuf steps
Precision silver-mica capacitors and minimum loss

ceramic wafer switches ensure £6 15 6
[ ] -

high accuracy.

DECADE RESISTANCE BOX KIT
Model DR-1U. Range 1-99,99902 In | Q2 steps. Ceramic
switches throughout. <Current rating from 500mA
to 5mA. according to decades in cireuit. Polished
wooden cabinet supplied complete £9 19 6

R.F. SIGNAL GENERATOR KIT
Model RF-1U

Provides extended frequency cover-
age on six bands from 100 kefs.
100 Mefs. on fundamentals and up

to 200 Mc/s. on
£12.15.6

calib_rated har-
monics.

SERVICE OSCILLOSCOPE
KIT Model OS-I

a:
23”’].

Light, compact, portable for service

engineers. Printed circuit board for

easy construction. Wt 104 Ib.

Size Sin. x 8in.x o409 19 0

144in. long.

CAPACITANCE METER KIT
Model CM-IU

This Dlrect-Readmg Capacltance Meter is a very low
priced, time-saving instrument which is so useful
that it should be part of the general
equipment of every electronic laboratory
and production line. Easily buile in a
few hours. 0-100puF, 0-1,000upuF. 0O-
0.01.F, 0-0.1uF. The meter has 4Lin. scale
and can be used by an unskilled operator

after a few minutes’ £1 5.1 5.0

instruction.

® Deferred Terms available on all orders above £10 @

ceressrs--DAYSTROM LTD,--~-vveeven

DEPT. W.W.3, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF
P S L i L S S i S S S e e e o U S S S S S
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AMATEUR TRANSMITTER KIT
- Model DX-40U

Covers all amateur bands from
B0 to |0 metres, crystal con-
trolled. Power input 75 watts
: C.W. 60 watts peak controlled
carrier phone. QOutput 40 watts to aerial. Provision

for V.F.O. Filters minimise T.V. £33.19.0

interference.
SINGLE SIDEBAND ADAPTER KIT
Model SB-1OU

May be used with most A.M.
transmitters with certain pro-
vislons. Allows full use of existing
equipment for SSB facilities. Band
coverage: 80, 40, 20, 15, 10 m.
Unwanted sideband suppression:
Better than 30 dB. Carrier sup-
pression: Better than 40 dB. Power
requirements: 300 v, D.C. 85 mA.
(Average), 30 mA. (Standby) 140 mA. (Transmit).
6.3 v. A.C., 3.5 A, Meter; 24in. Scale edge reading,
200pA movement, indicates carrier null and relative

e o e, e £30.5.0
AUDIO SINE-SQUARE WAVE
GENERATOR KIT. Model AO-IU

An inexpensive generator which covers 20 ¢fs to
150 kefs in four ranges with choice of sine or square
waves. The latter up to 50 kefs. Qutput voltage 10 v.
max. and distortion less than 1%. An ideal instrument

for audio testing. Size %iin. £1 3 15 0

% 64in. x 5in.
GRIP-DIP METER KIT
Model GD-1U

Functions as oscillator or ab-
sorption wave meter. With
plug-in ¢oils for continuous
frequency coverage from [.8

Mcfs to 250 Me/s. £‘| 0_1 9.

Model 341-U extend
With dial correlation

Additional
coverage down to 350 kefs.
curves, 17/6.

Plug-in Coils

TRANSISTORISED VERSION

Model XGD-I

Similar to GD-1U,
quency range of 1.8 to 45 Mc/s.

Fully transistorised with a fre-

£10.18.6

TRANSISTOR INTERCOM. KITS
Models XI-1U and XIR-1U

Ideal for home or business use. Up to five remote
stations <an be operated with each Master. The
Master unit can call any one, any combination, or all
five Remote stations and any Remote station can call
the Master. A private call to any Remote station
cannot be interrupted or overheard by any other
while 2 conversation is in progress. Any Remote
station can talk to any one or all others provided the
Master is manned, These kits have been designed
for easy construction and high performance.

The mahogany veneered wooden cabinets are supplied
completely assembled and finished. The Master unit
has a 4-transistor amplifier and is operated by an in-
ternal 9 v. battery as are the Remote units. Batteries

Model X0 (rasteny e £10.19.6
£4.7.6

Mcdeal XIR-IU (Remote)

WiIRELESS WORLD
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*“* MOHICAN ”
GENERAL COVERAGE
RECEIVER KIT
Model GC.1U

This fully tran-
sistorised receiver
which includes 4
piezo =~ electric
transfilters, is in
the forefront of
receiver design. It is an excellent
portable or fixed station receiver for
both the Ham and for short-wave lis-
tener. To overcome the problems of
alignment, etc,, the R.F. " front-end "
is supplied as a pre-assembled and pre-
aligned unit. Designed for outstanding
performance, its many features include
a [O-transistor circuit, printed circuit
board, telescopic whip antenna, tuning
meter and a large slide-rule dial giving
a total length of approximately 70
inches.

Housed in a strong steel cabinet in
stove-enamelled green and powered by
two 6 volt dry batteries {not supplied),
mounted internally, it gives frequency
coverage from 580 kcfs. to 30 Mc/s. in
fiva bands; thus enabling world-wide
reception.

Electrical bandspread on five additional
bands covers the amateur frequencies
from 80 to 10 metres—each band having
a scale length of approximately 8 inches.
B.F,O, tuning and Zener dicde stabiliser.

Size: 6%in, x I2in. £39-1 7.6

x [0in,
See specification leaflet for full details.

STABILISED POWER PACK
Models MSP-IM and MSP-IW

Specially recommended
for industrial and labo-
ratory use, meeting
the need for & reliable
and versatile stabilised
power pack capable > 3
of a very high per- ’

formance. Input 200-250 v., 40-60 cfs..
A.C,, fully fused, Qutputs: H,T. 200-410
v. D.C. at 20-225 mA. in 3 switched
ranges. Unstabilised A.C, 6.3 v. at 4.5
A. centre-tapped. Two 3in. "' easy-to-
read ' meters for reading voltage and
current simultaneously. Separate L.T.
and H.T. supply transformers. All out-
put circuits are isolated. Size 13in. x

8in. x 9%in. £36.12.6

MSP-IM (with meters)

MSP-IW (without meters) £29-1 7-6

BALUN COIL UNIT KIT

Model B-1U
Useful transmitter accessory. wWill
match unbalanced co-axial lines, used

on most modern transmitters, to bal-
anced lines of either 75 or 300Q0 im-
pedance. Can be used with transmitters
and receivers without adjustment over
the frequency range of 80 through 10
metres and will handle power inputs

up to 200 watts. Cabinet
9in. x 9in. x Sin. deep. £4|15.6
@ Deferred terms @

available on all orders above £10,

11
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AMATEUR TRANSMITTER KIT
Model DX-100U

The world’s

w TN

most popular i, -
Amateur m
TX Kit e

@® Completely seli-contained compact Amateur
Transmitter, 150 W. D.C. input.

@ Built-in highly stable VFO and all Power Supplies.

@ TVIi: Careful design has reduced TVI to a2 minimum
by use of effectively screened frequency-generating
stages and pi-tuned circuits at the input and output
of the PA stage and by |l chokes and pi network
filters to all outlets from the cabinet. No fewer
than 35 disc-ceramic by-pass capacitors help te
achieve the exceptional stability and high-per-
formance for which this Transmitter is noted.

@® The KT88 high-level anode and screen modulator
stage gives over |00 watts of audio from less than
1.5 mVY, input.

@ Adjustable drive and clamp control ensure that
valves are only driven sufficiently to maintain the
reguired output.

@ Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beycnd
cut-off. When zero-beating the TX with incoming
signals, the exciter stages only may be run without
the final amplifier being switched on.

@ Provision has been made for remote control

operation.

VFO slow-motion drive is very smooth and back-

lash free. @ VYFO or Crystal control.

® Covers all Amateur bands up to £74_1 9_0

30 Mc/s phone or CWY.

VARIABLE FREQUENCY
OSCILLATOR KIT. Model VF-1U

Speciatly designed to meet the
demand for the maximum pos-
sible flexibility from an amateur
Transmitter which would other-
wise be subject to certain
limitations imposed by crystal
control. Calibrated for all
Amateur bands l60—l0hmet|5e>s(.-13nudamentals on 160
and 40 m. ldeal for Heathkit

and similar cransmitters. £11 '1 7'6

@ MULTIPLIER KIT. Model @QPM-|

A reasonably priced Q Amplifier
for the amateur and short-wave
enthusiast, This self-powered
unit (200-250 v. 50/60 ¢/s.) may
be used with communications
receivers having 450-470 kcfs.
IF. to provide both additional
selectivity and signal rejection. Swicched for Sharp-

Nult-Broad canditions. £7.1 2-6

ELECTRONIC WORKSHOP KIT
Model EW-I

From this educational kit 21 exciting experiments
can be made! (Transistor Radios, Intercom., Public
Address System, Burglar Alarm, etc.). No soldering,

No extra tools needed. £7_1 3.6

All prices include free delivery in U.K.
Please send me FREE CATALOGUE (Yes|No)...... |
b Full decails of Modelfs)........oeoriceiciinieneer I
NAME. . ... T . .- o000 = 00 0500 ot ST I
I (Block Capitals) I
l ADDRESS...}............ R & oo I
................... WW3
g e p—— -

DEPT. W.W.3, GLOUCESTER, ENGLAND
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
A o A il Gl b B PP~
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people of
scund judgement

choose...

CS' lenlorian

Sound reproduction has been our business for
over 35 years, and W.B. ‘Stentorian’ speakers are
now in use commercially, professionally and in
homes all over the world. This long experience
enabled us to enter the Hi Fi field, in its very
early days, with a.-wide knowledge of the prob-
lems likely to be encountered and the ability
to solve them.

The familiar W.B. symbol is a guarantee of fidelity
in reproduction, excellence in workmanship, and

MarcH, 1963

12 H.F. 1216 full range unit

This highly efficient loudspeaker is fitted with an Alcomax
tH magnet having a flux density of 16,000 gauss and a total
flux of 120,000 maxwells. To fully exploit this increase in
magnet strength the cone and suspension system have
been specially designed. The use of an aluminium voice
coil results in an extremely smooth high frequency
response and the unit is thus most suitable as a full
range reproducer giving optimum results in the Thoresby
bass reflex enclosure.

Specification:

Chassis ......... Die Casting. Cone Diameter...[2 inches,
Flux Density 16,000 gauss. Pole Diameter...l} inches.
Bass Resonance ... 37 c.p.s.  Handling Capacity 15 watts.

Frequency Response 20 to 16,000 c.p.s. (in bass reflex

moderation in price. Your local Hi Fi dealer is cabinet). ] .

always pleased to demonstrate W.B. equipment. Price £15.15.0 (inc. tax)
. |

QiherStedtorian Spaakers T Type Flux Density| Price Type Flux Density! Price

‘Major'* 0 T35 ,000

CROSSOVER 1016 ‘Major 16,000 gauss | £8 19 6 9 tweeter| 9,000gauss| £1 10 6

NETWORKS: 10” H.F.1012* 12,000 gauss | £4 7 6} T8lé l 16,000 gauss | £5 13 9

CX3,000 £1.11.6 | 8" H.F.816* 16,000 gauss | €6 O 0] TI2tweeter | 16,000gauss | £13 4 6

CX 1,500 £2.0.0. - . :

CX500 £1.7.3 8" H.F.812 12,000 gauss | £3 12 9 ) Tl0tweeter [4,000gauss| £4 8 3

*These four speakers incorporate a universal impedance speech coil.

WHITELEY ELECTRICAL RADIO COMPANY LTD.

MANSFIELD - NOTTS .

ENGLAND . Telephone MANSFIELD 1762-5

London Office: 109 Kingsway, London W.C.2




‘ENGLISH ELECTRIC

Corona
Stablllser 54

_—

English Electric Valve Co. Ltd has available a series of Corona Stabilisers for applications in high
voltage, high impedance power supplies.

The voltage range covered by these tubes, which are known as the QS1218 series, is 1.2 to 2.0kV in
200 volt steps, but types with intermediate voltages may be supplied to suit individual requirements.
Operating currents for all tubes is 20 to 750pA, normal operation 25C0pA, and their average
incremental impedance is 5CkQ.

The QS1218 series have B7G bases, but flying lead variants, designated QS1221, are available
with identical electrical characteristics.

Full information on English Electric Corona Stabilisers and. other cold cathode devices may be
obtained on request.

NGLISH ELECTRIC VALVE COMPANY LIMITED

AGENTS THROUGHOUT THE WORLD l Chelmsford, England. Telephone: Chelmsford 3491
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A world-wide view of plastics progress

interplas 63

100 YEARS OF PLASTICS

The Plastics Centenary Year will be
marked by a special display of
interest to everyone concerned with
plastics in any field.

DESIGN AWARD

Over two hundred of the world's finest
plastics praducts for the home in the

You can profitably pay several visits to this vast showplace of the
world’s plastics industries where you can study the newest mach-
inery, equipment, materials and products from 500 firms in 15
countries. Gather ideas for product improvement, cost reduction.
See how plastics can be moulded, extruded, foamed, laminated into
everything from shoe heels to houses, from propeller-shaft bearings

to paper clips. Discuss your plastics problems with experts, joinin ~ Ff Wl 7 00-0 orlen Bt e
the Convention, addressed by the industry’s leading authorities. _ designer of the best product.

: FILMS ABOUT PLASTICS

Organised by BRITISH PLASTICS and INTERNATIONAL PLASTICS ENGINEERING with . New films on all aspects of plastics

the co-operation of the British Plastics Fedaration. § ||} Pproductionat the Interplas cinema,
open daily to all visitors.

OLYMPIA LONDON 12-22 JUNE

1
XX

The Exhibition Manager, Interplas 63, Dorset House, Stamford St., London S.E.1

A major Please send me further information and a season ticket

event you

must not miss Name _ Firm (if applicable)
FILL IN

AND POST
TODAY

Address }
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When your work is worthy of the world’s finest instruments . . .

Marconi Instruments Type TF2700

U

Pougs Trgwt oy
o Bricesrgiax

i g

[ T ook
=" =
73

ARG MEN LD

5
: !
4

e

versal Bridge

S —

#* Completely portable. Transistored. Battery operated.

* Measures capacitance from 0.5 pF to 1100 pF in 8 ranges of 110 pF to
1100 pF full scale. Inductance: 0.2 uH to 110 H in 8 ranges of 11 puH to 110
H full scale. Resistance from 10 mQ to 11 MS) in 8 ranges of 1.1 Q to

11 MQ full scale. Q indication from 0 to 10 at 1 kc/s. D indication from
0to 0.1 or O to 10 at 1 kc/s.

#* Basic accuracy: 1%.

* Bridge excitation : Internal 9V d.c. and externa! d.c. for resistance
measurement. internal 1 kc/s or external A.F., 20 c/s to 20 kc/s, for L, C
and R measurement.

#* Facilities for polarization of test components by d.c. bias.
* Dimensions: 8 in x 113 in x 8 in. Weight: 8} Ib.
* Price: £75.

ALSO IN THE MARCONI INSTRUMENTS RANGE: "

TF 868B Universal Bridge
1 pH to 100 H 1 pupF to 100 puF; at 1 and 10 kc/s.
0.1 ) to 100 M(} at d.c.

TF 1313 1/49% Universal Bridge
0.1 pH to 110 H, 0.1 upF to 110 pF; at 1 and 10
kc/s. 3 mg) to 110 MQ) at d.c.

TF 1342 Low Capacltance Bridge
0.002 jiuF to 1,111 puF at 1 kefs. Shunt
Resistance : 1 to 1000 M()

TF 1245 Q-Meter
Q from 5 to 1000, 1 kcfs to 300 Mc/s.
External oscillators

TF 704C DBielectric Test Set
Precise determination of permittivity and power
factor in dielectrics from 5¢ kcfs to 100 Mc/s

A4 GOOD NAME FOR GOOD MEASURE

MARCONI

Please address your enquiries to
Marconi Instruments Limited
at your nearest office:

INSTRUMENTS

Export Dapt: St. Afbans, Herts., England. Tel: St. Atbans 59292.

London and the South:

English Electric House, Strand, London, W.C.2.
Tel: COVent Garden 1234

NMidlands:

24 The Parade, Leamington Spa. Tel: 25212
North: .

23-25 Statlon Square, Harrogate. Tel: §7454

h(=11

has
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THE
EXPANDING
WORLD OF

PYE TVT

By coming to Pye TVT for equipment -you
get a good deal more than high technical
excellence, for that is tradition in Pye. You
get exceptional craftsmanship, too. You also
get the immediate benefit ot far-seeing cre-
ative thinking, since Pye TVT not only gives
great weight to research, but shares in the
large-scale research of the entire Pye group.
As aresult, Pye TVT has a great and grow-
ing place in the television industry, with
markets In 29 countries, including the
U.S.A., the U.S.S.R. and Australia,

Today, whether you're wanting just a
camera, mixing and monitoring equipment,
a complete studio or a transmission station,
Pye TVT welcomes your enquiry, and
offers you its resources.

MaRrcH, 1963

T.V.T. LIMITED

CAMBRIDGE :-ENGLAND
B2 _ o ]
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Miniature
encapsulated electrolytics

Availablein caselengths of 7/16in.and 1in.,these miniature
plastic-cased capacitors have been designed especially for
vertical printed-circuit mounting. Asymmetric pin spacing
on a 01 in. grid plus differing pin diameters and longer
common or cathode pins ensure accurate positioning and
correct connection in the printed-circuit board.

Multiple units, with a choice of common anode or common
cathode connection, are available at a cost very little more
than that of a single unit. These units can be used to replace
two or even three single units and offer substantial savings in
space as well as cost.

Therated voltage extends up to 50V d.c.and the capacitance
range is from 4 to 650pF for single units and up to 500pF
(total) for multiple capacitors. Operatingtemperaturerangeis
—20°C to +70°C with H2 humidity classification.

For full details on this range, write to :-

Plessey

THE PLESSEY COMPANY (UK) LIMITED
Capacitor Division Kembrey Street - Swindon - Wiltshire.
Telephone: Swindon 6211
Overseas Sales Organisation ;

Flessey International Limited, liford, Essex
Telephone: ILFord 3040
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Memory stores built
to your specifications
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L Plesse_y_ |
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Fast-switching relay for V.H.F.

l vPlessey ]
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VoLTMOBILE [0'T/<* AMPMOBILE
AUTO-TRANSFORMERS mﬁﬂcff -
5 2 - 2V 200 A 12V 60A
= DY IR o R 4v 100 A 12V 100 A
- S 3V 150A 23V A
5V 300 A 3V 5A
6V 60 A 30V 25A
6V 100 A 30V 40A
612 v 50 A 4OV 25A
8V 125 A 50V 60A
10V 150 A 55V 20A
10V 200 A 60V 40A
10-20-30V 100 A 1HOV. 10A
12V 25 A 160V 300 A
110 V centre-tapped at
currents from 5 A to 1000 A
HEAVY
S -0BILE current
TRANSFORMERS

Output from 1,69, to 1009%, of supply volts in 64 steps.
ON LOAD SWITCHING.

VOLTMOBILES can be connected directly to the load
or used with a Transformer or Rectifier Set.

| PHASE and 3 PHASE models with outputs of 20A,
30A, 60A, 100A, 150A, 200A.
25%, OVER VOLTS AVAILABLE AS EXTRA,

. TRANSMOBILE

SATURABLE REACTORS
from | kVA to 300 kVA,
Available for all standard
supplles.  Standard D.C,
control: 12, 24, 36, |10
and 240 V, or as specified.

Typical Secondaries

4 ’é" o [p =
2V 2,000 A &ﬁ%ﬁ' S — B
3v 4,000 A &q — :@ '
4v 6,000 A %ﬂ' T - i
5v 500 A ~ T
5V 7,000 A By 1
6V 300 A -
8V 3,000 A
10V 300 A
0V 500 A
oV 700 A
oV 1,000 A
20V 3,000 A
20V 4,000 A
7V 8,000 A
50V 600 A
100 V 700 A
1nov 80D A

These and other transformers ¢an be supplied for | phase and 3 phase
and for use with rectifiers. i

TYPICAL OUTPUTS
Full load DC Volts and Amperes,

D-0oBILE RECTIFIER SETS

For | phase or 3 phase input

6V 15 A 36V 10 A
6V 50 A 6V 20A
6v 100 A 36V 40 A
12 v 10 A 6V 60 A
12V 20 A 70V 100 A
12V 30 A Hnov 5A
v 60 A Hnov 10 A
12v 105 A 1ov IS A
12V 210 A Hnov 20 A
12V 1,000 A 1oV 25 A
12V 2,100 A 10V 600 A
24V 750 A 220V 100 A
24V 12 A 250V 6 A
24V 20A 250V 10 A
24V 30 A 250V I5A
24V 60 A 250V 20A
24V 105 A 250V 200 A
24V 200 A 250V 300 A

Ammeters—Voltmeters—Rheostats—Variacs—Stabilizing Circults—Control Devices—built-in to order.
With the exception of Yoltmobiles, ratings are typical of our range. Any rating of TRANSFORMER, SATURABLE REACTOR AND RECTIFIER SET MADE TO ORDER

SPECIFIC ENQUIRIES are invited for
Transformers and Rectifiers. We specialize

in HEAVY CURRENT EQUIPMENT, 2 JORBAN

Ampmosiie - Voitmosiie D-Owosiie ARCMosite Trawnsmosile YARMOBILE G -MOBILE S -MOBILE
TFransformers 64-Step Switched Rectifier Arc Welding Sets Séiur;;ble Moving Coil Infinitely Variable Heavy éurrent
and Chokes Auto-Transformers Sets and Spot Welders Reactors Controllers Voltage Regulators Transformers

HARMSWORTH, TOWNLEY & CO.

STREET MANCHESTER 15 CENTRAL 5069

-
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TRANSISTOR

A.C. VOLTMETER
TYPE TM2B

MEASURES FROM 50V TO 500V ON
12 RANGES, AND CAN BE USED AS AN
AMPLIFIER

SPECIFICATION

YOLTMETER RANGES
1.5mV, SmV, [5mV . , . 500V fs.d.

ACCURACY
+29%, of reading 419, of f.s.d. at Ikefs.

dB RANGES
—80dB to + 56dB relative to ImVW into 60002,

FREQUENCY RESPONSE
+3dB from éc/s to 250ke/s.
+4-0.7dB from [0cfs to 100ke/s.
+0.2dB from 20c¢/s to 50kc/s,
+0.1dB from 30c/s to 30kc/s.

INPUT IMPEDANCE
1.8MQ and 20pF on 1.5V to 500V.
>0.8MQ and <60pF on S5mV to 500mV,
>0.5M and <65pF on [.5mYV.

mro) >=-Ix30v0

L m!nas 44 1 :
INPUT NOISE LEVEL Py e g O AL SOLTMITIN Yybe voerg
. L
< [5uV for zero source resistance, e P B Lt e A, S B

<30uV for 100k Q source reslstance. T L T
AMPLIFIER RANGES
10dB steps up to 60dB with frequency
response and input impedance as above;
80dB gain from 10cfs to 30kecfs with input
impedance > 50k{}.
Output [.5V into 10k Q.

MICROVOLT INDICATOR RANGE
< 150uY f.s.d. <I10uV readable from 30c¢/s
to 30kefs.

MAXIMUM INPUT VOLTAGES
75V A.C.and 350¥ D.C.on ‘'mV’",
750V A.C. peak plus D.C. on **V”’,

SUPPLY
Self-contained PP9 batteries; typical life
1000 hours.

SIZE & WEIGHT
10” high x 6” wide x 4” deep; 6 pounds.

'-—————‘——————————

Fully detailed leaflets available on our full range of with bacteries and
portable instruments. low capacity lead.

LEVELL ELECTRONICS LIMITED

PARK ROAD, HIGH BARNET, HERTS. TELEPHONE: BARnet 5028

V=l ZmICAO-NZ—
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delayed pulse and
sweep generator

Rise Time less than 10nanosec

Pulse Height, Width and Delay independently variable
Wide Frequency range

True positive or negative pulse output

Sweep output gives jitter free oscillograms

[ pulse width and delay 0-09usec to 105msec:
period 0-9usec to 1-05sec

oulput max. 5V in 75Q, max. 50V in 1k

instruments

B RankCintel
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— :I_EE,“J-T UEMDISTMTIPI UNII.
Lecture Demonstration Panels '
supported by complementary

laboratory equipment, :
course material & handbooks.
Thermionies . . . . Semiconductors

Fundamentals - Communications [ =
Pulse circuitry - Radar . Servomechanisms™

PHILCO

-dertam c;.r: f’HILCO INTERN ATIONAL LTD. SOUTH STREET BISHOP'S STORTF ORD, HERTS. Tel: Bishop's Stortford 71

v

ELECTRONIC TRAINING EQUIPMENT
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Brighton College of Technology, Richmond
Terrace, Brighton.

I have recently purchased an Axiette 8 speaker
for experimental purposes, and we have carried
out a series of tests on it in our anechoic
chamber. I feel I should like to tell you how
excellently it compares with all the other
speakers I have used for test purposes. The
_ response is well maintained up to 20 Kcfs, in
" - : fact it can be used as an excellent sound source
yor e i for diffraction experiments. Also the curves we
. / =4 have obtained agree closely with the curves you
- publish for this unit, which is more than can be
a‘{ H AVE YUU HE ! ' said for the majority of electroacoustic trans-
f . ' ducers offered for sale.
At the price, I consider that this speaker offers
areally remarkable performance, and one which

- ] could scarcely be improved upon at the present
AX'ETTE B time for the reproduction of speech and music
\ at moderate power levels.
A ND AXI UM 1 0 ? . A BHILTON,MSc.B8eniorLecturerin Acoustics.
" - i e

=i TYSONS—Sound Engineers, 41 Russell Street,
Leamington Spa, Warwickshire,

‘We have just demonstrated the AXIOM 10 at
the Regent Hotel, Leamington Spa (for three
days} with outstanding success. The excellent
frequency response and the very conveniently
sized enclosure commend it to a large section of
the quality-conscious public who are pleasantly
surprised to see how well the AXIOM 10
satisfles the critical ear without dominating
valuable living-space.
We find the AXIOM 10 is a top-seller and we
find it necessary to keep a formidable stock of
them to satisfy our customers.
Congratulations on another excellent AXIOM
londspeaker, both with regard to quality and
size,

W. M. TYSON

AXIETTE 8—Full range 8" High Fidelity loud-
speaker, for amplifiers up to 6 watts. Price: £4.11.0
(Plus P.T.14/7).

AXIOM 10—Full range 10" High Fidelity loud-
speaker, for amplifiers up to 10 watts. Price: £5.8.6
(Plus P.T. 17/5).

i

|

| Please send me
| afreecopyofthe
| NEW Goodmans
I High Fidelity
| Manual.

|

|

|

.....................................................

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex.
G o 0 D M A N S A Member of the Relay Exchanges Group. ' ' ’

Telephone: WEMbley 1200, Cables: Goodaxiom, Wembley, England.
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Advance

*

Oscilloscopes

EXT TRIGES R

L

anpLEEs TIPE 3R

OS 321 DOUBLEBEAM OSCILLOSCOPE WITH INTERCHANGEABLE PRE-AMPLIFIERS

Sweep Rate 20ns/cm to 1.2s/cm.,

Sweep Expansion x5 on both channels.

Trigger Internal 2 mm. or external down to 100mVp.p.
Single Delay on both channels 170ns.

‘C.R.T. S-inch flat-faced double-gun with minimum 2cm over-
lap and adequate intensity for single-stroke recording at fastest
time base speeds.

Accuracy Time and voltage direct from graticule +39%.
Built-in Amplitude Calibrator.
PRICE NETT IN UK, £550.

-—— -3 —

PI321A 2-Channel Pre-Amplifier Sensitivity 10mV/cm to
12.5V/cm; Bandwidth D.C. to 20Mc/s; Rise time 18ns; Input
impedance constant at 1MQ shunted by 3SpF.

PRICE NETT IN UK. £95.

PI321D 2-Channel Pre-Amplifier Sensitivity ImV/cm to
125V/cm; Bandwidth D.C. to 5Mc/fs; Rise time 70ns; Input
impedance constant at 1MQ shunted by 35pF (each side).
Balanced inputs with in-phase rejection ratio better than 500:1
at 5Mg¢/s for 5Vp.p. input and maximum sensitivity.

PRICE NEIT IN U.K. £95.
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sensitivity by using integral switched pre-amplifiers or interchangeable plug-in
pre-amplifier units. Three models are available, the OS301 being a high-speed,
wide-band, single-beam Oscilloscope, while the OS311 and 0OS321 utilise
double-gun cathode ray tubes and interchangeable pre-amplifiers. We suggest
you write or telephone for complete specifications. Technical representatives
are always available to arrange demonstrations and to discuss your particular

requirements on request.

WIRELESS WORLD 27
Nagard Oscilloscopes cover varied requirements for wide bandwidth and high

O S 301 HIGH-SPEED
WIDE-BAND SINGLE-
BEAM OSCILLOSCOPE

Sweep Rate 0.1ps/cm to 1.2s/cm.
Sweep Expansion x10 giving
maximum sweep rate of 10ns/em,

Trigger Internal 2mm. or external
down to 0.1Vp.p.

C.R.T. 5-inch flat-faced.

Integral Pre-Amplifier Switched in
Sensitivity 10mV/cm ; Bandwidth
2.5¢c/s to 20Mc/s ; Rise time 18ns.
Integral Pre-Amplifier Switched out
Sensitivity 100mV/cm to 20V/cm;
Bandwidth D.C. to 40Mc¢/s; Rise
time 9ns; Signal delay 180ns.
PRICE NETT IN U.K. £550,

OS 311 DOUBLE-BEAM OSCILLOSCOPE WITH INTERCHANGEABLE PRE-AMPLIFIERS

Sweep Rate 1ps/em to 15s/cm.
Sweep Expansion x5 on either or both channels.
Phase Measurement 3180° by calibrated horizontal shift.

Lissajous Displays by switching lower vertical channel to give
horizontal deflection on upper channel.

Trigger Internal 2mm. or external down to 50mVp.p.

C.R.T. 5-inch flat-faced double-gun with full screen display
overlap.

Accuracy Time and voltage direct from graticule +3%.
Built-in Amplitude Calibrator. PRICE NETT IN UK, £415,
PI311D 2-Channel Pre-Amplifier Sensitivity 100pV/cm; Band-

width D.C, to 150K¢/s; Rise time 2.3us; Input impedance
10M(} shunted by 35pF {each side).

Balanced inputs with in-phase rejection ratio better than 1000:1
for 1Vp.p. input and maximum sensitivity.
PRICE NETT IN UK. £75.

PI311V 2-Channel Pre-Amplifier As for PI311D but with
switched H.F. and L.F. attenuation. PRICE NETT IN U.K. £1260.

PI311E 2-Channel Pre-Amplifier Sensitivity 1mV/cm ; Bandwidth
D.C. to 1Mc/s; Rise time 0.35ps; Input impedance 1 M shunted
by 25pF. Balanced inputs with in-phase rejection ratio better than
1000:1 for 1Vp.p. input and maximum sensitivity.

PRICE NETT IN UK. £95.

PI311Q 4-Channel Pre-Amplifier As for PI311E but beam
switching provides FOUR channels. PRICENETT IN U.K. £140,

NAGARD Pulse Generators and Oscilloscopes are now marketed by Advance

ADVANCE COMPONENTS LIMITED

NAGARD DIVISION

ROEBUCK ROAD, HAINAULT,ILFORD,ESSEX. TELEPHONE: HAINAULT 4444

B SAN R
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%{VM@ homc FOR THE

BEST VALUE IN OSCILLOSCOPES /

This versatile instrument is now available in a much improved

version. Now incorporates a full 3 flat faced precision tube.

New styling. Increased sensitivity, More rugged construc-

tion.

® D.C.—9 Mc/s.
® 100 mV/fc.m.

® Fully compensated
attenuator ranges
A Vieem., .2Vje.m.,
SVieem., I Vjie.m.,
2V/e.m., 5V/e.m.,
10 Vieem., 20¥/c.m.,
50 Y/e.m., and contin-
uously variable.

@ Time base continuously
variable and switched in
? ranges 0.5 sec./c.m.,
to 0.7u sec.fe.m.

@ Excellent internal and
external synchronisa-
tion.

® X amplifier for time-
base expansion and
external time-base.

@® Input impedance . IMQ
shunted by 20 pf.

ELECTRONIC
EQUIPMENT
MANUFACTURERS

MODEL 381

£39.10.0

@ '" Ironic ......o.omwoncs

LIMITED

Telephone: MARyland 6247
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™~
I \
LOUD-SPEAKER MANUFACTURERS \
\ .

/ FOR THE RADIO INDUSTRY SINCE 1930

\ R
REPRODUCERS AND AMPLIFIERS LTD. \

WOLVERHAMPTON: ENGLAND

TELEPHONE ; 22241/2{3}4 CABLES: AUDIO
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an ample choice of
Philips electronic
voltmeters

AMPLIFIER
mV-METERS

D.C.
GM 6020

Range (fsd) 100 gV - 1000 V
Input impedance '
Inputt 1 M2
Input Il.100 M@
Accuracy 3%
Predeflection< SuV
Automatic polarity indication
DC current measurements
(10 pupuA - 10 uA); with UHF probe
for AC measurements up to 800 Mcfs,
as an indicator up to 4000 Mc/s,

Philips voltmeters cover

every practical need

for accurate measurements

in the DC-LF-HF
and UHF ranges.

L.F.2 cls - 1 Mcls
GM 6012

Range (fsd) 1 mV - 300 V
-80 dB to + 52 dB

Input impedance

(1mV-3V) 4 MQ//20 pF

(10v-300V) 10 MR /10 pF
Accuracy

(5 ¢/s = 100 ke/s) 2.5%

(2¢/s - 1Mc/fs) 5 %%
Calibration voltage 30 mV and 10 V
Amplifier output 50x

p“ I LI ps electronic measuring

Sold -and serviced by Philips Organizations all over the world

Sole Distributors in the U.K.: Research & Control instruments Ltd.,

207 King’s Cross Road, London W.C. |

Overseas enquiries please, to the manufacturers,

N.V. Philips, EMA-Department, Eindhoven, the Netherlands.
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" GM 6001

DC Range (fsd) 300 mV - 1000 V
with EHT probe up to 30 kY
Input Impedance 1082 . 100 MQ
Accuracy 2,5%

AC 20 ¢/s - 1000 Mc/s
Range (fsd) 1 V - 300 V
Input capacitance 3.5 pF
Accuracy 3%

Resistances
Range 1.2 -1000 M (centre scale

values 1002 - 100 MQ2)

Special features
Floating input. Centre scale facility.
Calibration voltage incorporated.
Special heater stabilisation.

- 30 Mcls
GM 6014

g “"

. H.F. 1 kels

g,

Range (fsd) 1 mV - 300 V
-80 dB to +32 dB

Input impedance

without attenuator

1 MQ - 50 k2//7 pF

with attenuator

50 M2 - 2 M2 //2 pF
Accuracy 3%
Calibration voltages 30 mV and 3 V

T2y (Uality tools forindustry and research

PHILIPS

F

WIRELESS WORLD

UNIVERSAL
L

OHM-METERS

GM 60007

DC Range (fsd) 1V - 1000 V
Input impedance 10 M2

{with probe GM 6070: 1000 M{2)

Accuracy £ 3%0 of full scale
AC (20 c/s - 100 Mc/s)
Range (fsd) 1 V-300V

Input impedance at 1 Mc/s

1.2 M2 //8 pF

Accuracy * 39%o of fult scale
Resistances

Range 102 - 5 MR

Floating input.

Calibration possibility incorporated.

\’__,.’ - o

U.H.F. 0.1 Mc/s - 80O Mcls
GM 6025
Range (fsd} 10 mV - 10 V

-60 dB to + 22 dB
Input impedance at 200 Mc/s

35 k2 /11 pF

Accuracy 5%
Calibration voltages for each range
Probe-diode quickly exchangeable
T-plece for measurements on 50 2-
coaxial [ines available

Simple L.F. millivoltmeter
GM 6023

Frequency range 10 ¢f/s = 1 Mc/s
Measuring range 10 mvy (fsd) « 300V
-60 dB to' + 52 dB

Overall accuracy 5% (from 20 ¢/s -
200 kefs); 8%o(from 10 ¢/s - 20 ¢/s
and 200 kec/s - 1 Mc/fs)

Input impedance 1.5 M2 //25 pF

(10 mV - 1 V); 1.5MQ2//15 pF
(3V-300V)

Pre-deflection< 300uV

Calibration voltage incorporated

31
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YOUR FUTURE IN

ELEGTRONICS?

C.R.E.l training helps thou-
sands of students to a more
rewarding life.

C.R.E.l. home study programmes, proved
by thousands of successful electronic
engineers in America and Europe, are
based on specific and current needs in
the Electronic Industry.

Continuous revision of the courses, to
include the latest technological develop-
ments in Electronics, ensures that each
student is trained to meet the challenge of
this highly exacting and rewarding career.

C.R.E.l. Courses
are available in:

(i) ELECTRONIC
ENGINEERING
TECHNOLOGY

{ii) MATHEMATICS
FOR ELECTRONIC
ENGINEERS

(iii)) AUTOMATION
(iv) RADAR
(v) SERVO

(vi) NUCLEAR
ENGINEERING
TECHNOLOGY

Course levels for
technicians, engineers
and Graduate engineers,

If you have two years practical experience
in Electronics or a suitable educational
background, fill in and send this coupon
for full details of C.R.E.l. courses, methods
and achievements.

C.R.E.l. (LONDON) (DEPT. W27» GRANVILLE HOUSE 132/135 SLOANE ST., LONDON, S.W.1,
(INTERNATIONAL DIVISION OF THE CAPITOL RADIO ENGINEERING INSTITUTE WASHINGTON D.C.)

® 06 06 Orr—m———————————7
00 O @ [omimmeferm itmaton end |

l IF;wdsLtji(t:San.nal Programmes offered by your I
e 00 00 |
o060 o .I NAME o l'
© 0000 oo |
o000 .= ELECTRONICS EXPERIENCE .. |
oo oo o{ | _. | i
® 0000 SN L., |
O 000 OL. .
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C H E « (LONDON)

;;;'“-* gnnounce a special
‘es [rogromme for

®  THECITY AND GUILDS
‘eee  OFLONDON INSTITUTE
-eee  TELECOMMUNICATION
** TECHNICIANS COURSE

In preparation for a suitable course,
C.R.E.l. submitted the whole of their

]l(esson ‘material to exp(?rts whé) Iare 1st & 2nd years* leading to

ully conversant with City and Guilds .

WL [ Eecuer the Exter_nal _Intermed[ate Tele-

presentation has been modified and communications Certificate.

new material added to conform with

British Examination requirements. .

The new course covers the subjects in *Courses covering 3rd & 4th

greater de_pth than is usually fpunq in year Sy”abuses and 'Supp|em-

gﬁfposdef'gned EOEGEIm| nation entary studies will be available
shortly.

C.R.E.l (LONDON) (DEPTW28) GRANVILLE HOUSE 132/135 SLOANE ST., LONDON, S.W.1,

E . ' , : e e—— G mee e e e G o e o ——y
*‘ .Q. I Please send me (for my information and l
5 | entirely without obligation) full details of |
; -3 1 the City & Guilds Programme offered by |
- ® @ | your Institute. |
0008 | anvc |
00® S -
| ApDrEss I
2 | |
o | |
| Educational and Technical Background |
a ® o0 I |
o | l
oeo |

| l C.R.E.L {London) {Dept.w2s} GRANVILLE HOUSE, '

*® ] | 1921135 SLOANE STREET, LONDON, S.W.1. I
A R T p— -l
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This compact and portable Millivolt-
meter measures, in 12 overlapping
ranges of 1 Millivolt to 300 volts F.S5.D.,
15 c/s to 4.5 Mc/s. The input impedance
is 10-megohms shunted by 20 pF. and
the screened lead provided has a
capacity of 60 pF. Also available is a
low capacity probe lead (PL. 45). As a
wide band amplifier with a maximum
gain of 1,000 adjustable in 10 dB steps,
the distortion is low particularly at
small input levels.

FEATURES
#* 100uV TO 300V R.M.S. IN 12 RANGES

* CALIBRATION ACCURACY £+ (3% + 3%, F.5.D.)

# INPUT IMPEDANCE 10 MEGOHMS, 20 pF.
# FREQUENCY RANGE 18 ¢/s TO 45 Mc/s.
# AMPLIFIER BAND WIDTH 12 ¢/s TO § Mc/s.

NETT PRICE IN U.K. £49

ADVANCE COMPONENTS LIMITED

INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444
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RADIO
EXPORT

3000 types of both receiving and transmitting tubes IN STOCK

In addition, a comprehensive range of crystals and some types of

transistors and trustworthy tubes are available.
PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is E.I.B. & A.R.B. Approved.

HALL ELECTRIC LTD

HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5. @

Tel.: Gulliver 853! (10 lines) . Telex 2-2573 - Cables: “Hallectric London™
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LARK

rair operated
telescopic

F 4

MASTS

‘areinuse the
World over

Radio Aerial Applications:

all types, directional and omni-directional,
radio telephone base and mobile masts,
variable }-wave Marconis, field strength
measurement

Survey Use:

precision height marker
mapping

jungle survey

aerial spraying marker

Broadcasting:

microphone mast

spotlight

television camera (using CLARK remote
Pan and Tilt unit)

% Aviation:

*

*

landing beam calibration

Emergency Uses: )
fire-fighting and accident floodlighting

public address

General:
high-level photography
meteorological measurement

and countless others

CLARK MASTS are in use with Government
Departments, Civil Authorities and leading
firms in many parts of the World. Models
range from 25 to 80 feet high. Prices start at

£25. Specialist masts for specialist applications

Send 1mmediately for new §llustrated
44-page catalogue to:

A. N. CLARK.

(ENGINEERS) LIMITED

Binstead, Ryde, Isle of Wight
(Forarerly of Merton, London, 8.W_13)

Teleohona :
RYDE 3691

Telegrams :

TELEMAST RYDE

HIGH QUALITY
SOUND REPRODUCTION

The range of equipment offered for sale under the
heading of “ HIGH FIDELITY ” is now quite
considerable. Variations exist in respect of price,
performance, quality of materials, reliability, finish
and styling.

Specifications become more and more complex,
and it is a formidable task for a potential buyer to
select the equipment which suits his pocket. It is
impossible for any one manufacturer to satisfy the
varied requirements of all would be purchasers.
For many reasons in purchase and production, the
final product standard of a Company must be
clearly defined and understood by all the staff,
Double standards are impracticable as a high
standard tends to drift to the lower.

The policy of this Company is to manufacture
equipment to the highest technological level, using
the best quality components and material available,
with first-class workmanship and finish., If we could
do this at the lowest price, then there would be little
need to advertise; but in fact, the equipment pro-
bably costs less than you expect. This is due to years
of experience in the manufacture of high quality
equipment for professional and commercial uses,
and good organisation in a modern factory fitted
out with up-to-date machines and equipment, and a
trained labour force.

At the moment we are manufacturing power
amplifiers, pre-amplifier control units, and trans-
formers, in the high fidelity field. During the past
few years we have been doing development work on
loudspeaker systems and an FM Tuner, and some-
time in the very near future they will be ready for
manufacturing, and available for purchase.

If you are interested in sound reproduction of the
highest possible standard, please fill in your name and
address below, and post to us. We will forward to
you our current leaflets, and send leaflets of new items
when they become available.

RADFORD ELECTRONICS LTD

Ashton Vale Estate
Bristol, 3, England. Tel. 662301/2

-------------------------
----------------------------------------------
-----------------------------------------------

-
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Lewis have the

THE LISZT
‘ Price £11.19.0

[RECORD

Cabinet for you

THE ELGAR
Price 19 gns.

The attractive Elgar has been

designed to rake the following

combination of equipment: tape deck or
turntable, tuner, amplifier and controls, plus
one 8in. loudspeaker. It is available in
medium walnut or medium mahogany
with %in, legs.

4

4

THE STRAUSS
10in. Reflex
Enclosure

Price £10.19.0

The specially de-
signed  Strauss
10in. reflex en-
closure is bult
of ¥n. solid chip-
board and lined
throuphout with
wadding and 1s
completely  free
from boom or
panel resonance.
It is available

in medium wal-
nut or wmedium
mahogany.

LEWIS

100 CHASE SIDE, SOUTHGATE, LONDON, N.14
Telephone Palmers Green 3733/9666

ST

The Liszt is avarl-
able in medium ma-
hogany or medium
walnur and will house
any tape deck or
turntable  (including
plus
tuners, stereo ampli-
fier and control umit,

aute-change),

THE GRIEG
Price 24 gns .
This fine cabiner g avatlable m two satin

medium walnut o  medium
and comes complete with
9in. legs. Ir will house any tape deck,
turntable, amplifier and comtrel uni,
radio tuner, plus room to spare.

finishes:
mahogany,

NORDYK HI-FI UNITS

Are available sepa-
rately but can be
butlt up inte units as
tllustrated.  Enclosure

speaker (left) s de-
stgned for Bin, speaker
unft  made of iin.
chipboard and lined
throughout. £6.15.0.
Equipment cabinet

4

(right) will house any
make tape deck,
turntable, pre-amplt-
Sier or amplifier plus
tuner unit. £6.19.6.
Storage untt (centre)
inside measurements
19¢n. wide X 141n. deep
X 12%in. high, £5.7.6.

a

A

THE CAPRIOL
Price £13.19.0
The Capriol will
take any make of g
tape deck or turnrable, plus
radio tuner and fre-ampliﬁer
and there s ample room below
for the largest stereo amplifier.

It is available in  either
mediwm walnut or medium
mahogany.

THE BRAHMS

Price 26 gns.
T;'s new elegant Brahms
cabinet is available in
medium walnur and medium
mahogany with 9in. legs
and will take any tape deck
turntable, tuner and pre-
amplifier, the largest stereo
amplifier plus record and
tape storage.

s ET

0L E TS

TWO NEW LEWIS CATALOGUES—
Designed to assist your cheice of cabinet and|equipment. THE new Lewis
Radio Cabinet Catalogues—the most comprehensive ever prepared. THE
unique 64-page equipment catalogue, Please send your two new catalogues,
Enclosed is P.O. for 3/6 which will be credited against any purchase I make.

=

00

=

.............................................

-----------------------------------------------
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107" Watts — 25 kVA

DRAKE TRANSFORMERS

Mains Transformers
Chokes

Audio Output Transtormers
Audio Input Transformers

Saturable Reactors

i

DRAKE

Coils

TRANSFORMERS
Billericay

Current Transformers
Transistor Transformers
Inverter Transformers

Screened Microphone Transformers

LTD., BILLERICAY, ESSEX

I 155

o i (e W’V”W”'q

SUSTHNTN.

S

4 P

#t‘l‘l// J ‘ " /‘J ulh\l\ 1 m\\h\g\&\k\\\k J

MODEL LI/10 HIGH FIDELITY 10 WATT
AMPLIFIER

WITH INTEGRAL PRE-AMPLIFIER

Size of unit ¢ x 7 x Sin. Reta||
Stoved gold hammered1 3 Price
finished chassis. Weight GNS,
10lb. For 50/60 c.p.s. A.C. mains
200-230-250 v. or to order for export.
A chromium-handled protective cover

is available at 19f6.

The following outstanding test figures
include pre-amplifier,

Sensitivity (for 10 watts) |
L.P. 220 M.V.

78 r.p.m. 220 M.V,

. : HARMONIC
Mic/Radio 40 M.V. DISTORTION
Input Impedance (inc. pre-amplifier)

Gram [00K. Mic/Radio 2 meg.
Frequency Response

-+ | d.b. 30-20,000 c.p.s.
Power Consumption

watts [,000 c.p.s.
Damping Factor 39
Bass Control

+ [4d.,b. to — 10 d.b.

30 watts at 50 ¢.p.s.
Maximum Power Output Treble Control
P, +10 d.b. to —22 d.b.

Negative Feedback. ﬁ..ln-.z'o?_%vf;f's'

2! d.b. in main loop. —70 d.b.
TRADE AND EXPORT ENQUIRIES INVITED

LINEAR PRODUCTS LTD.

Less than 0.19% measured at 8

For HIGH SENSITIVITY'!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY'!
REASONABLE COST! Also Availabie

The L45. Compact High
Quality 4-5 watt amplifier

ize approx. 7-5-5%in. high. Sensitivity
s 28 milfivofts so that the input socket
can be used for either microphone or
gram. tape, radio tuner, ete. B.V.A.
valves used are: ECCB83, ELB84, EZ80.
Controls are: Yol., Treble and Bass with
mains switch. The tone controls
provide full compensation for long-
playing records. Qutput matching for 3
ohm loudspeaker. Retail price £5/19/6
LPlI TAPE PRE-AMPLIFIER. Nega-
tive feedback equalisation adjustment
by multi-position switch to [§ x 3%in.
and 7{in. per sec. Especially suitable
for use with Collaro Studio Trans-
criptor or Brenell Deck. Attractive
black and gold perspex facia plate.
Retail price 9 gns.

DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Recail |2 gns.

LI0. [0 watt with separate pre-amp.
15 gns.

CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolfed inputs. Retail 16 gns.
L50 50 WATT AMPLIFIER.
f4 % [0 x 8in,

MULLARD VALVES
ECC83 (2); EL84 (2); EZ8BI (1)

OUTPUT MATCHINGS

For 3 ohm and 1S ohm L/Speak-
ers from high-grade sectionally
wound output transformer.

Size

Sensitivity 25
m.v. Outputs for 3 and [5 ohm speak-

approx.

ers. Retail price gns.

L5/5 STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. Output 5
watts on each channel. Rertail 12 gns.

RESERVE POWER SUP.
PLY (for Radio Tuner) 300 v,
30 m.a. smoothed and 6.3 v.
[.5 a. at 4-pin socket.

ELECTRON WORKS
ARMLEY, LEEDS

Leads 63-0126
(3 lines)

Tel.:
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WHEN IT’S
NEW FROM BRENELL
IT'S NEWS!

When Brenell introduce a new development in the tape
recorder field you can be sure that it’s worthy of your
attention. As you well know the development of a
new machine takes time but below are a few details
to whet the appetite.

THE STB1

A four-speed deck with twin recording and twin replay pre-amplifiers.

In addition to Stereophonic recordings, with or without tape monitoring facilities,
different recordings may be made simultaneously or either track may be used for
recording purposes (with tape monitoring if desired) whilst the other track is
replaying.

Sound-on-Sound—so eagerly sought by the cine enthusiasts and keen musicians
—is easily accomplished with perfect synchronisation between two or more
recordings.

This is the ideal tape unit for incorporating in your Stereo High Fidelity installa-
tion. Eminently suitable for language studies and other tutorial purposes.

Full information will be published shortly.

Models available :

MARK 5 DECK "

28 GNS. Brlef Specification of

Mark 5§ Deck:

Four speeds, 17, 32, 71 and 15 I.p.s. . Selective fre-
quency correction . 3 independent motors . Inter-
locked controls . Fast rewind (1,200ft. in 45 secs.).
Up to 8%in. reels . Pause control . Provision for
extra heads (mono or stereo) . Mark 510 will accom-
modate [04in. N.A.B. spools (7 gns, extra).

Write for details to the sole manufocturer . —
ﬂ l[ BRENELL ENGINEERING CO. LTD. WL
rene la DOUGHTY STREET, LONDON, W.C.T notsdat vis

GD327
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ATTENDING COURSE
(A) Full-time One Year Course in Radio and Television. College course in

PEMBRIDGE basic principles for prospective servicing engineers.

Next course commences 25th April 1963

This ‘course is recognised by the Radio Trades Examination Board
GDI-LEGE (R.T.E.B.) for the Radio and Television Servicing Certificate examinations.

Provides excellent practical experience on valve and transistor radio

0F ELEGTHON lcs receivers.and ail well-known makes of television receivers.

HOME STUDY COURSES

BFFERS TRA'NING (B) Courses in Radio, Telecommunications and Mathematics for the City

and Guilds Telecommunication Technicians' Certificates.

NRWDIO YV

To: The Pembridge College of Electronics (Dept. P.10),
34a Hereford Road, London, W.2.

TELEVIS'ON Please send, without obligation, detailsof A... B.... {Please tick)

Name -

AND ELEGTRONIGS | noeress

o ——— . . e e . gl e e

PCS

§
i

wii-e BLANK CHASSIS

PRICE
LH '8 7m. 4in. 2m 6/-
9 9in. 5in, 23in. 713
10 10in. 6in. 2in. 8/-
11 10in. 8in. 23in. 8/9
12 12in. 9in. 2}in. 10/-
13 14in. 9in. 2%in. 10/6
14 16in. 8in. 24in. 11/-

15 16in. 8in. 3in. 12/6 .
16 20in. 9in. 24in. 13/-
17 17in. %in. 2}in. 12/-
18 17in. 10in. 2in. 12/-

These Robust chassis are manufactured with new material in 16 s.w.g.
bright aluminium.

A notable feature is the addition of four lattice fixing holes which
enables the mounting of the chassis to the cabinet with self-tapping
or wood screws only, thus saving the constructor a lot of time making brackets and holes, etc., and presenting a much firmer
method of fixing.

HOME CONSTRUCTOR CHASSIS

CHASSIS made to your requirements with a scale of charges which enables
you to work out the cost of your prototype

Material is in 16 s.w.g. bright aluminium at 1d. per square inch—plus 6d. per bend—plus 3d. per round hole—plus 2/6 per
shaped hole—plus welding at 6d. per inch—plus 2/- postage.
16 s.w.g. alummium panels—4/- per sq. ft.

GENERAL CATALOGUE covering full range of components, send 116 in stamps or P.O. PLEASE SEND
S.A.E. WITH ALL OTHER ENQUIRIES.

DENCO (CI.ACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex

Stop Press: S.B. DECODER TRANSFORMERS — 26/- each.
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When your work s worto f the world’é finest instruments . . .

Marconi Instruments Type TF 2200
OSCILLOSCOPE

¥ D.C. to 35 Mc/s bandwidth at 50 mV/
cm without distributed amplifiers

% 12 nsec rise time for less than 19
overshoot

¥ 10 nsec/cm writing speed

% 3 mode sweep delay from less than 1
usec to 5 seconds for detailed waveform
analysis or line strobe

+ Two position frequency roll-oft
* 'Simpliﬁed triggering control

% Single-trace, dual-trace and TV-
differential plug-ins

¥* Slide-back or direct time-and voltage
measurement with built-in voltage
calibration

Marconi Instruments provide a range of oscillo-
scopes, pre-amplifiers and other accessories.
Please write for full particufars giving brief defails
of your requirements,

A GOOD NAME FOR GOOD MFASURE

London and the South:
English Electric House, Strand, Londan, W.C.2

M ARCO N l Tel: COVent Garden 1234
. Midlands : .
Please address your enquiries to I NSTRUMENTS 24 The Parade, Leamington Spa. Tel: 25212

Marconi Instruments Limited North: ]
at your nearest office: 23-25 Station Sowvare, Harrogate. Tel : 67454

Export Dept: St. Albans, Herts,, England. Tel: St. Albans 59292

il ]
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white TOBAY/

FOR FULL DETAILS OF

OSCILLOSGOPES

Model 1200B. o

For AF. and o -
low R.F. - il ﬂ

: applications. A

b «E=Sensitivity £ Taeys =

" 100mVjcm.
weng  NLATME Bt o B/W D.C. to
T2, .00, 8 100Kc/s. C.R.
) Tube 2{in.

e TR A2 0 0 b

e 8
FLLBRRt g P A

N

49
1A% §
_ diam.
N\ : £35 10 0
VLN i Model 2300.
Light-weight
Portable. B/W
D.C. to 2.5 Mc/s B
Sensitivity=p &
50mV/icm. C.R.

Tube 2%in.
3 . e diam.
ey Dimss 7ix458
3 7%in

4 FULL DESCRIPTIVE DETAILS OF OUR ELEG- 4
TRONIC EQUIPMENT SENT ON REQUEST £39 10 O

o

FORUM WAY » EDGWARE » MIDDLESEX PHONE-EDGWARE 6666/7/8

RESISTORS
Protected - capsulated
hermetically sealed
0.1Q to 30MQ
Wire or lug Terminations

PLUGS & SOCKETS. '
A wide range, covering
all technical requirements

© VOLTAGE SELECTORS
E Several types embracing
4 6 10 12 & 14 selections

McMurdo Instrument Co Ltd
Ashtead Surrey. Telephone Ashtead 3401

% Contact our sales office for details of our full range
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~ UsiEning..

when we listen we become engrossed

in the music and, with good equipment,
we can often obtain the same satisfaction
that we would enjoy in the Concert Hall.
- Of course, there are differences between
the real and the reproduced. Many of-
these we recognise as such; we come

to terms with them and they do natintrude,
More serious perhaps are the distortions
which we do not consciously notice

but which are nevertheless continucusliy
producing a confradiction between

the actual and the imagined. They produce
listening fatigue, a condition detrimental
to the true objective.

These distortions have little to do with the
popular conceptions of HI-F| or LO-FI
sound; on the other hand they have much
to do with good or bad engineering.

ACOUSTICAL MANUFACTURING CO. LTD

H - HUNTINGDON HUNTS TEL: HUNTINGDON 361 -
Ll i
i

R L

SEND FOR ILLUSTRATED BROCHURE TO DEPT. W.W.
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163 Mains transformers for valve
and contact-cooled rectifiers, audio
output transformers and chokes are
fully described in Gardner’s new
“8/M” Catalogue available on re-
quest.

Electrical characteristics, dimen-
sions, weights, fixing centres and
prices are fully described in this new
publication which includes the latest
additions to the Solent range (to
BSS 2214 group 10/55) and the high
performance but inexpensive ‘‘Mini-
ford ” range. Typical frequency res-

ponse characteristics are also given.

Your copy of Gardners “S|{M"
Ca!alogue can be obtained now by writing to
GARDNERS TRANSFORMERS LIMITED, SOMERFORD, CHRISTCHURCH, Hants.
ﬁrd ners

telephone Christchurch 1734

Watch that WOW

with the Rank Kalee

FLUTTER METER

Accurats measurament of sound
equipment speed deviations

IMPORTANT USERS OF AANK MALEE
FLUTTER METERS INCLUDE: 1

B.B.C. Television and Research.

Birmingham Sound Reproducers Lid., (England}.
Collaro Ltd.

Commission Superieure Technique, Paris,
Commonwealth of Australia, Melbourne.
Compagnia Commerciale di Cinematografia, Milan.
Dept. Posts and Telegraph, Dublin.

Egyptian State Broadcasting.

E.M.I. Research Laboratories.

Garrard Engineering and Manufacturing Co. Ltd.
Magnavox Corporation of U.S.A.

Marconi Wireless.

The Flutter Meter measures those
components which are commonly
described as “ Wow ” and “ Flut-
ter ? resulting from speed variations
in sound recorders and reproducers.
This instrument is equally suitable
for use with machines employing

Rank
Kalee
Fluttermeter
Type 1740

Brief Technical Data P

. : Ministry of Supply (U.K.).
Operating carrier frequency 3,000 c.p.s.5% perforated ﬁ].IIl, tape, wire or disc Ministry of Transport and Civil Aviation (U.K.).
Minimum [Input Signal 50mVY R.M.S. records. Mullard Ltd.
Input. Impedance | Megohm. : : : N.Y. Philips' Gloeilampenfabrieken, Holland and
Input amplifier bandwidth — 3db at 2,500 and 3,500 1 ype 1740 is of entirely new design, .Denma:k'p‘ iamberg

c.p.s.
Effective limiter‘range -+ 10dB.
Meter scaling—'" Peak wow " 0 eo £ 1% (centre
zero).
o3 :Vﬁlws" and ** Flutter ' 0 to 19, and 0 t0.0.29,
Crossover frequency 20 c.p.s.
“* Flutter "' meter response — 3db at crossover.
-3dB at 200 c.p.s.
- 3dB at crossover.
—1db at 0.5 c.p.s.
C.R.O. output frequency response level down to
zero frequency—3dB at 200 c.p.s.
3,000 c.p.s. oscillator output level.
5V R.M.S. intc 0.5 Megohm {00 mV.
R.M.S, Into 500 ohms.
Accuracy: Meter presentations + 2% f.s.d.
Power consumption 35 watts,
Mains 100/150v. and 200{250v.
Single phase 45/60 c.p.s.

“ 'Wow "' meter response

More compact, lighter in weight and
costing considerably less than earlier
Rank Kalee Flutter Meters, but
with the same high performance and
faciliues.

Dimensions: Height 10}in. 26.04 cm.
Width 124in. 31.12 em. Depth 143in. 36.47 cm.
Nett Weight: 29ib. 13.15 Kilos.

Write for full details to:

RANK KALEE

N.Z. Broadcasting System.

Post Office Research Department,

R.C.A. Photophone Ltd.

Southern Instruments Ltd.

Truvox Ltd,

Vortexion Ltd.

Westrex Co. Led.

Wright & Wealre Ltd., and users in India, Poland and
Hong Kong.

A DIVISION OF
THE RANK ORGANISATION

Studio Dept. Woodger Road London W.12 Tel: SHEpherds Bush 2050
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ADVANCED DESIGN

M O D E I Here, with its brilliant pickup arm, you see a striking example of
Garrard design and engineering. Up to now, this type of arm

was considered as a separate component—an added luxury. An
aluminium tubular pickup arm dynamically balanced and counter-
weighted—it is a professional arm in every respect—is provided as
a standard fitting with the AT6, assuring perfect installation. This is
just one of the precision features that enable the AT6 to provide the
quality performance required of a Garrard unit built for knowledge-
able, critical listeners. All the skill, the experience and the established

facilities which Garrard have put behind the development of the
AUTOMATIC RECORD PLAYER highly successful Type ““ A » have also gone into the new AT6 unit.

The arm s balanced and tracking
force adjusted in 1wo easy steps.
First . . . it is set on zero tracking
pressure, by moving the counter-
weight unttl the arm 15 level, in
perfect equal balance.

Now . . . you fix the wracking force
desired on the built-in stylus pressure
gauge conveniently mounted in upright
position at the side of the arm.

T

The AT6 will now traclk each s;"de 7] the The plug-in moulding will accommodate most Records may be played manually and the AT6
stereo grooves accurately at e lowest ;

pressure specified, even for cartridges labelled mal'ees Df. Apreo weatihiye RN bc.!y'a '3“ is fitged with a large, heavy and balanced
< /)mfem'ona 2" and if the unit is intentionally Sfitting with threaded collar assures rigidity

tilted. and banishes resonance. turntable.

THE GARRARD ENGINEERING & MANUFACTURING CO. LTD.

: : SWINDON - WILTSHIRE
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PEEL WO SILK ST., 0 3, LANCZS Tel 88 (8 lines)
London Of-f‘ : Bro reen, H mmersmith, W T verside 5246
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* ///M////////////////////%

NOW |
% a complete rangeof%
o Static Inverters
. .
% 15VA to SkVA %
. | -
% for alr %
% and ground use %
%////////////////////////////

%

% high efficiency

% nomoving parts

* self protecting

% close voltage control
% stable frequency

* excellent waveform
* silent operation

¥ instant starting

ARB APPROVED TYPES AVAILABLE
For full detalis write or phone

EKCO ELECTRONICS LTD

n-Sea, Essex. Tel. Southend 49491

%///WW%W o
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ATTENUATORS AND FADERS
ADJUSTABLE WIREWOUND RESISTORS -

WIRELESS WORLD

wUWx) RELIABILITY

This is a vibration test in progress. The scene is the
Painton Environment Test House, the component is a
Rotary Stud Switch, and the test mechanism Is an
electro-mechanical vibrator.

In the course of its progress through the Test House
the Switch will also be subjected to the trials of other
mechanical devices, intreducing new rigours including
bumps and steady acceleration. All are devised to

ensure that it is fit to {ulfil the exatting applications
for which it has been made and to meet Defence
Specifications.

Painton Reliability springs from the kind of activity
we show you here. This Is part of a constant programme
to check the quality of materials, the standards of
construction, and the care of manufacture upon which
Painton Rellability is founded.

AT
SR

PAINTON

- >,
O A
Yy WS

Painton

& CO LIMITED
KINGSTHORPE . NORTHAMPTON

Tel: 34251 (10 fines) ° Grams: 'Ceil " Northampton

STUD SWITCHES

MIDGET R.F, CHOKES -

* Telex: 31576

TOGGLE SWITCHES * HIGH STABILITY"CABBON RESISTORS
WIREWOUND POTENTIOMETERS : KNOBS -
PUSH BUTTON SWITCHES * TERMINALS - PLUGS AND SOCKETS - RIGHT ANGLE VALVE HOLDERS y PRINTED CIRCUIT CONNECTORS

FIXED AND
DIALS AND POINTERS
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MICROWAVE SIGNAL GENERATOR

TYPE TZA-—-102/1177
Frequency range 3500 to 7500 Mcfs

Fitted with automatic repeller voltage
control.

Frequency accuracy  better than 19
Output power higher than ImW
Output impedance 50 Ohms/rated/

Fitted with practically all modulation
facilities.

,‘RI M b Exporters:
" TAMETRIMPEX

M HUNGARIAN TRADING COMPANY FOR INSTRUMENTS

Letters: BUDAPEST 62, P.O.B. 202, Telegrams: INSTRUMENT,
HUNGARY BUDAPEST

BUDAPEST

T TWO NEW TYPES OF ““WEYRAD”
I.F. TRANSFORMERS FOR SET-MAKERS

MAXIMUM PERFORMANCE——MINIMUM SIZE—COMPETITIVE PRICE

SHimmlies
m @%

I 8710

1 HOLES 00X DIA @' {

2 HOLES 008 DA

CECEE

——

- l

* 0 = 3 o
]

L=t % % - 0m -

-cu 1
TYPE PIO TYPE T80

Oscliiator Coiis and Single-tuned 1.F. Transformers Double-tuned Ist and 2nd |.F. Transformers
7x7x1imm. 2]l x 13 x 18 mm.

Osc. Coils cover medium wave with 85 pF capacity ' T8 Isti.F. “ Q ** 85.
T82 2nd LF. ** Q" 100,

swing.
Coupling for each type—critical.

I.F.s for 470 Kc/s operation.

Yersions-for most types of Transistors are in production. Samples and Prices available to bona fide manufacturers on request.
WEYMOUTH RADIO MANUFACTURING CO,, LTD. ‘

REGENT FACTORY, SCHOOL STREET, WEYMOUTH, DORSET

e AT A —_— —— -t
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High Performance Preforms

We will gladly advise on any solder-
ing problem you may encounter. As «
first step why not send for our booklet
on ENTHOVEN SOLDER
PRODUCTS.

Enthoven solder preforms reduce the percentage of

rejects, economise in materials and in manpower.

A wide range of Enthoven solders, both cored and solid, are
available in the form of rings, washers, discs, shims, strips and
ribbon, for use with advanced soldering techniques. Special sizes or
shapes can always be evolved and precision manufactured to meet

individual requirements.

ENTHOVEN

ENTHOVEN SOLDERS LIMITED

Sales Office & Works :
Upper Ordnance Wharf, Rotherhlthe Street, London, S.E.16.
BERmMondsey 2014

Mead Office;
Deoniinion Bulidings, South Place, London, E.C.2, MONarch 0391
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Bullers CERAMICS

for the ELECTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

SOLDERING
IRONS

BITS AVAILABLE
FROM 1m.m. UP TO
-25" NIGKEL OR IRON

COATEQ FOR LONE L'FE

Refractories for high-temperature insulation.

Bullers porcelain for general insulation purposess

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensiona/
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BULLERS LIMITED

Milton, Stoke-on-Trent, Staffs.
Phone: Stoke-on-Trent 34321 (5 lines)
Telegrams & Cables: Bullers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4
Phone: MANsion House 9971
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V.H.F. SIGNAL GENERATOR DID

A compact and ruggedly constructed instrument
providing sine or square wave amplitude-
modulated signals in the range 10 Mc/s to 300 Mc/s.
The r.{. oscillator is triple screened giving negligi-
ble stray radiation. Maximum resetting accuracy is
ensured by the linear scale with the vernier and
slow motion drive,

FEATURES
# FREQUENCY RANGE 10 Mc/s TO 300 Mc/s
* FREQUENCY ACCURACY + 17}

* OUTPUT IMPEDANCE 78 OHMS UNTERMINATED, OR
374 OHMS TERMINATED

* OUTPUT VOLTAGE 1pV TO 100 mV R.M.S. TERMINATED

* MODULATION, 30%; SINUSOIDAL AM. AT 1 Ke/s, 1:1
SQUARE-WAVE AT 1 Kc/s

NETT PRICE IN UK. £97

ADVANCE COMPONENTS LIMITED

INSTRUMENT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444

SBI/IS
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Arcolectric

SWITCHES and SIGNAL LAMPS

T.225: Miniature Slide Switch

D.P.D.T.

S.L.266: Very small low cost

mains neon indicator
S.L.60:
T.906:

Switch.
or off switching

Samples to manufacturers
For design purposes

AT ONCE —WITHOUT CHARGE

CENTRAL AVENUE, WEST MOLESEY, SURREY

Miniature L.E.S. Lampholder

New, very small push button
Models for biased on

7.908

v

S.L.26

MARCH, 1963

T.2256

ARCOLECTRIC

SWITLCHES

* LTOD

Tel: MOLESEY 3232

»

TRANSVERTERS

(TRANSISTORISED D.C. CONVERTERS)

850W.
from

2K.W. Peak starting.
50-80-400 cfs. or D.C. )
battery. Up to 939 efficiency. Polarity
reversal protection. Square or sinewave.
Up to 300% instant overload capacity. Man-
ually controlled frequency. Reed type indicator.
Remote control facilities.

Applications: Static ' No-Break '’ standby
power supplies; for vital system(s) protection,
e.g. V.H.F. transmitters; industrial processes;
control-alarm-warning systems; mobile use
of counters; sig/gen.: recorders—U/V sound;
oscilloscopes and lab gear in marlne and
aircraft (K114);

Range of models available with prices from
£11. £90.

continuous.
12-24.80 wv.

Please write to de-
partment C.5. for
transverter ledflet.

Valnadio

LIMITED

the D.C. conversion specialists slnce 1935
BROWELLS LANE, FELTHAM, MIDDLESEX
Telephone: FELTHAM 4242 - 4837

Valradio and Stereosonoscope are the registered
trade marks of Valradio Ltd.

VALRADIO AGENTS IN THE FOLLOWING COUNTRIES

ADEN

Pallonjee Dinshaw Ltd.,
Steamer Point.

BURMA

Cargillis (Ceylon) Ltd.,
P.O. Box 963,
Rangoon.

HONG KONG

Universal Trading Co.,
No. 1-26 Man Yee Building,
Des Yoeux Road.

ISRAEL

The Palestine Orient Co. Ltd.,
4, Herzl Street,

P.O. Box 230,

Tel-Aviv.

JORDAN

Khalil, Salem Khuri & Co.,
P.O. Box 1008,
Amman.

LEBANON

S. Audi & Freres,
10-14, Avenue des Francais,
Belrut.

E. PAKISTAN

K. Rahman & Co,,
Rahmat Building,
Sadarghat Road, -
Chittagong,

ARABIAN GULF

Vithaldas Valabhdas & Bros.,
P.O. Box No. 105,
Dubai.

ARABIAN GULF

Bhatia Radio Electric Co.,
P.O. Box 16,
Dubai.

S. RHODESIA

Electronic & Nucleonic,
Industries (PVT), Ltd.,

P.O. Box 2364,

Salisbury.

S. AFRICA

ChLenik & Barnett (Wireless)
td.

P.O. Box 745,

Johannesburg.

PHILLIPINES
The Mico Recording Mfz.

Co.,
P.O. Box 2364,
Manila.

SINGAPORE

Bolter & Simon,
The Great Eastern Life Bldg.
16A-3 Cecil Street.

SAUDI ARABIA

Abdullab M.O. Binzagr.
P.O. Box 209,
Jeddah,

BRITISH GUIANA

Booker Brothers,
Georgetown,
Demerara.

JAMAICA

¥Yonard Engineering
52, Church Street,
Kingston.

Led.,

KENYA
Campling Bros. & Vanderwal

td.,
P.O. Box 1951,
Nairobi.

CYPRUS

Chris

CO;,
8c Onassagorou Street,
Nicosia.

Radiovision Trading

GREECE

Philips S5.A. Hellenique.
2, Rue Nokis,
Athens.

MALTA

20th Century

Export Agency,
5, Monsigna D"Andria Street,
Msida.

iImport &

WEST AFRICA

G.LB. Ollivant & Co. (Nigeria)
td.,

P.O. Box 72,

Kaduna N. Nigeria.
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PHILIPS

PHILIPS

&
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Electrical and electronic equipment is
only as good as its power supply! For
optimum performance, specify Philips
stabilizers. They cover all requirements -
whether a- highly constant DC voltage
for the supply of a single ‘instrument
is required or an entire electrical instal-
lation has to.be operated continuously
by constant input power.

from the Phillps stabilizer programme:

Regulated DC power supplies and fixed output DC-
power supplies

for 0 - 500 V up to 10 Amps, with variable, highly constant
output voltage, low internal resistance and noise level,
short recovery time, automatic overload protection for 19”
rack mounting or bench use and single phase AC mains
between 110 and 245 V, 50 ... 60 ¢/s.

AC Voltage Stabilizers, magnetic, electronic-magnetic
and motor driven for output powers from 300 VA up to
50 kVA, with a highly constant output at wide input vari-
ation, Frequency Iindependent; {loor space-saving design.

STABILIZERS

Sole Distributors in the UK.:
Research & Controi Instruments Ltd., 207 King's Cross Road,
London W.C. 1

Overseas enquiries please, to the manufacturers:
N.V. Philips, EA-Department, Eindhoven, the Netherlands



Improved accuracy,
now =+ 0.19%.

Faster—
about 60 volts/sec.

True RMS sensing —
immune to
waveshape changes.

Temperature
compensated
(Pat. applied for)

——

AC2Mk. I £99in UK. ACT7 Mk.Il £143 in U.K;

Wooden Ends £4 extrg

WiIRELESS WORLD MaARCcH, 1963

Continuous servo—
no creeping towards
balance and

NO NOISE.

Tropicalised,
DEF spec. quality.

Wide/narrow
range facility.

Price unchanged
since 1953.

counts toward supremacy
in A.C. Stabiliser design by

SERVOMEX

Servomex A.C. stabilisers are true RMS
instruments—they have to be to reach the

new precision of 0.1 %—any rectifier measuring
device being upset by distorted waveform of the
supply voltage, or of the load current.
Servomex Technical leadership makes these

new models better than ever and Servomex
production know-how gives you a de-luxe
instrument at no extra price.

write for data sheets and a copy of “ Technical
Notes’ on A.C. Stabilisers.

SERVOMEX CONTROLS LIMITED
Crowborough, Sussex. Growborough 1247
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AMVPLIVOX

PERSONAL COMMUNICATIONS EQUIPMENT

o

JETLIT

g The lightest-weight, high

quality headphone with
cool, enveloping earpads
j (boom microphone head-

TELECLIP MINI-MIKE
The new Vozxette acoustic tube A tiny sensitive hand micro-
stethophone with all-nylon phone with or without switch,
tubes and combined wide fre- having single or double pole
quency range reproducer/plug. action.

AMPLIVOX
AMPLIVOX LIMITED - Beresford Avenue - Wembley - Middx - Tel: Wembley 8991
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ALWAYS IN STOCK

and ready for immediate dispatch

GOLD PLATED
I APE Tl—:léli:!:ico&lc
A A
4-section exten- OFFERS
OPPORTUNITY ding to 42in. by Goodmans, Elac,-Ples-
Screw or plug | 3¢ Rola. All 3=5 ohms.
Brand new  nationally | mounting. For g:: ::3:._"8- """""" :g‘}:
famous brands offered at | FTANHISEOr S¢S gin  din....evns 13-
sbecially attractive prices | 4o0ble. gin. X s4m ............. :2’2
; iNe X SiN.ceceesarens
to 'gwe gou enormc.ms ll’l.-& P 12/6 10in. x6|n RN 117
savings. A.E. for list. : P. & P. 23 each

MORE READIPACKS—ALL AT 8/6 EACH

Post Free in Great Britain

READIPACK NO. |.

100 rasistors, assorted, [0Q)
to SO meg., in preferred values
.04 band 2w,

READIPACK NO. 2

25 assorted condensers Ipf. to
1,00Cpf.

READIPACK NO. 3

20 assorted condensers |,000pl.
to .Olmfd.

READIPACK NO. 4

12 assorted condensers .0lmfd.
to 0.Imfd.

READIPACK NO, 5§

25 Mi-stability Resistors 100
to 25 meg. Assorted 1%, 2%,
59%. Welwyn, Erie, Dubilier,
etc. -2 watts. :

READIPACK NO. é

10 assorted wirewound resis-
tors by Welwyn, Painton, etc.
6Q-82K, 3-14 w.

READIPACK NO, 7
4 tone and volume control pots.

TIME, TROUBLE AND MONEY SAYING, ALL GUARANTEED

METER CASES

10x7x7in. Rectangular £1 7
12x7x7in. Rectangular £1 14
14x7x7in. Rectangular £1 17

4x4x4in. Slope Front 6
5x5x8in. Slope Front Ib 0
6x6x|2in. Slope Front £1 5 &
4x4x2tin. Rectangular 8 &
6x4x3in. Rectangular 10 ©
Bx6éx3in. Rectangular 12 :

0

6

Black Crackle finish with removabie
oluminium panel.

14x9x8in. Rect.. £2 T 6
16x9x8in. Rect.. £2 12 &
l6x! Ix8in. Rect.. £ 17 6
19x8x! lin. Rect.. £3 4 0
19%| I xI0in. Rect €3 6 0

P. & P. extra an above prices.
FULL RANGE OF CHASSIS.
Lists free on request.

Switches for Mullard circuits

TRL 2 v. pre-amp. Selector 12/9
TR3. 3 v. pre-amp. Selector 12/9
TRA4. 3 v. plamp. H.F. Filter 10/9
TRS. 3 v, p/famp. L.F. Filter 8/{4
TRé. 3 v. Tape amp. RIP 16/6
TR7. 3 v. Tape Equaliser 7/4

Approved by
Mullerd Ltd.
TR8. Tape pre-amp. R/P 16/8
TR?, Tape p/amp. Equaliser 7/4
TRIO. St. plamp. Selector 18/6
TRIL St. p/amp. Ch. to E. 9/6
TRI2. Stereo pjamp. Stereqy
Mono  .eevieeeiieeiinns ?/6
Please add P. & P. |/- per switch.

ROTARY SWITCHES to order. List Free.

BRADMATIC HEAD
ASSEMBLIES

Special Offer
BRADMATIC Erase and Record/
Replay Heads for 2-tr. working
assembled on mounting placform
with adjustable azimuth. BRAND
NEW. Fits directly on Collaro

Studio and most
other decks. 39/6 P/P 1/6.

Please Nofte

We stock vast ranges of com-
ponents, valves, etc. as well as
leading makes of the best in
Hi-Fi. Enquiries welcomed with-
out obligation.

CAR AERIALS
3 section, universal fitting. 4{t. 6in
extended. Heavily plated, with
fictings.  Usually 39/6. 19/6.
P. & P. 2/-.

JASON KITS, TRUYOX DECKS,
SAGA PRE-RECORDED TAPES,
FERROGRAPH & YORTEXION
RECORDERS.

MICROPHONE BARGAINS
ACOS MIC3%/I, Crystal mic.
originaly 5 gns. Guaranteed.

39/6.
HAND MIC.,, SWITCHED.
Crystal, with switch, halter
neckband and stand adaptor.

39/6.

P[P either mic. 1/6.

@ Immediate dispatch of geods available from stock
® Goods sent to all parts of the world

charged extra at cost

e Carriage

TELE-RADI

(1943)
LTD.

The Dependable Component Supply House

Dept. W.W.|

189, EDGWARE ROAD, LONDON, W.2

PADdington 4455,

Few minutes Marble Arch.

Our only address

MarcH, 1963

OVER 30 YEARS' EXPERIENCE

is behind the design of these modern soldering
instruments marketed under the names of :—

ADAMIN and
LITESOLD

A NEW ADAMIN MAINS MODEL

The CIOL (shown on bench stand) is
probably the smallest mains voltage
maodel in the world. Bit dia. 3/32in.,
length 7in., weight { oz. (less flex).
Heats in 30 secs.

>, These new ADAMIN  micro
soldering instruments  sup-
plement the well known
LITESOLD models for
special applications and
stil  further extend
our very compre-
hensive range of
specialized solder-
ing equipment,

Brochures A5 and LS
post free from the sole proprietors:—

LIGHT SOLDERING DEVELOPMENTS LTD

28 SYDENHAM ROAD, CROYDON, SURREY Tel.: CROydon 8589

PLASTRONICS LIMITED

Maenufacturers of . . .

HEARING AID CORDS;, MICROPHONE LEADS,
EARPHONE LEADS FOR DICTATING MACHINES
AND PORTABLE-RADIO SETS

PLUG SOCKETS AND INJECTION MOULDED
COMPONENTS TO CUSTOMERS’ REQUIREMENTS

PROTOTYPE, DEVELOPMENT AND ASSEMBLY
WORK UNDERTAKEN

TOLPITS INDUSTRIAL ESTATE - TOLPITS LANE,
WATFORD : Phone RICKMANSWORTH 2727

The ““DIS-BOARD "’

for INSTANT MAINS

HIGHLY VERSATILE
PORTABLE POWER
DISTRIBUTION
BOARDS

OVER 300
COMBINATIONS
AVAILABLE FROM STOCK

Full literature and price lists from:

LEXOR ELECTRONICS LIMITED

ALLESLEY OLD ROAD COVENTRY
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The call of the wild

NOWI! Westinghouse Microscatter beams telephone signals over 118 miles
of rough terrain! Telephone signals transmitted at 4400-5000 mc via tropospheric scatter
equipment! A telephone communications system was required to connect Uranium City with Fort
Smith—118 miles away—and a national hookup. Alberta Government Telephones chose
MICROSCATTER, a Canadian Westinghouse development proved 99.99% reliable in actual
performance. This permanent MICROSCATTER installation eliminates the need for physical
pole lines . . . overcomes the costly and difficult job of mairitaining relay

stations over inaccessible terrain. Provides unattended operation. MICRO-

SCATTER is further proof that for vear-round communications dependability,

you can be sure. .. if it's Westinghouse!

CANADIAN WESTINGHOUSE COMPANY LIMITED

For gomplete MICROSCATTER application. data, write to: Electronics Division, Hamilton, Ontario, Canada.
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Microwaves
Circuit Design

Motors and
Generators

Electrical
Engineering

Transformers and,
Chokes

Valves and
Transistors

Sound
Reproduction

Cathode Ray
Oscillograph

Transmission and

This most important book

RADIO and ELECTRONICS

Edited by J. H. Reyner, B.Sc., D.I.C., M.L.E.E.

Student and specialist alike need a book which will give them the funda-
mental applications of radio and electronics in an easily digestible form,
and this book has been produced with that need in mind. In these two
well-illustrated volumes a team of electronics experts shows you the
theories and techniques, the methods and materials of this exacting
science, from Acoustics to X-rays. You cannot hope to keep all of radio
and electronics in your head, but you can keep ‘‘Radioc and Electronics™
on your bookshelf for constant and easy reference.

SeosLosal can be yours for a few small APPLICATION FORM |
Electromedicine monthly payments under To New Era Publishing Co. (Dept. P4),
_ the New Era Scheme. If you 45 New Oxford Street, London, W.C.I. I
e g are interested in it, why I Please send me full details of your book
- ey iaad 511 Ston “RADIO AND ELECTRONICS "
E|f:§';‘;::;s o form? We shall then send NAME ittt creet e e e e ran e e nraaes
' _ you a brochure giving fur- (BLOCK LETTERS, PLEASE)
Radio Receivers ther details and explaining
Interference and our free inspection offer, Addness ... S NN aormer . o codor
Sgpne=ston which lets you look through | L
Navigational it in your own time before
Equipment you decide whether you | i,
Television want it.  It's easy—and Date. . niiieeneeennas Age (if under 21)......

Radar

—M. R. SUPPLIES, Ltd.,—

draw your special attention to certain modern miniature devices below
Always UP-TO-DATE. Initant deiivery, Prices nett

MINIATURE RUNNING TIME METERS (8angamo), 200/250 v. 50 c. (synchronous).

Connting up to 9,999 hours, with 1/10th indlcator. Qnly 1}in. square with cyclometer

dlal, depth 2in. Ideal for use with wodern eynipment., lmmediate delivery, 60/-, §

post paid.
MINIATURE VARIABLE TRANSFORMERS (Philips). Another remarkable offer

frow stock. Open type—pinel mount, onuly 3iin. dlameter. Input 200/240 v. Output §

87240 v. 0.5 amp. (in two stages). Muany applications including motor and lighting
control, 5876 (despatch 2/6).

AIR THERMOSTATS (Pullin). Bpecial contract enabies us to offer these ideal nnita
at keenest price. Adjusiable range 30/80 deg. F. Bwitching up to 15 amps. A.C.

In smart ivorine housing, 4] x2x2in. Easlly installed, fiwiructions with each. §

Right for greenhouse, rooms, 1abs., etc., 42/= (des. 2/-).

MINIATURE COOLING FANS, 200/250 v. AC, with open type induction ~motor. j§

3in. x 2}in. x I}in. and 4in. 4-bladed metal impeiler, Tdeal for projector lamp cooling,
convector beaters and light duty extractors, 28/6 (des. 2/-). A

SMALL GEARED MOTORS. In addition to our well-known range (List
G361} we otfer smaller open type 8.P. Umts, 200/250v. AC, 1, 6, 12, 20 or 68
r.p.m. 8ize approx. ¢hin. x 2¢in, x 2in. with lin. shait proj. B8uilable tor display
work and many indusirial purposea. Only 89/8 ea. (des. 2/6).

EXTRACTOR FAN3., New miniature model complete with outside cowling

and indoor shutter, circular motor housing omly 4in, dia. Easily] mounted
in small window pane. 8ilent induction motor, 200/250v. AC (no interference).

3,500 ¢/ft. hour. Instructions with each. Remsarkable offer, §0/6 (des. 3/6). We §
atill supply our well-known 8in. £4/12/6, 8in. £5/5/0 and 10in. £5/12/6, Extractors §

(Uey. any one 3/6). Details on requesti.

SYNCHRONOQUS TIMER MOTORS (Siungamo) 200/250v. 50 cfs. S8elf starting 2in. s

dia. % 13in. deep. Choice of following speeds: 1 r.p.m., 12 r.p.h., 1 r.ph,, 1 rev.
12 hrs., | tev, per day. Any one 39/6 (des, 1/6). Also high-torque model (1.E.C.)
2in. % 2in. x 1{in., 8 r.p.m. 57/6 (des. 1/8).

CAPILLARY THERMOMETERS (Teddington). First-class brand new units, with |
4in. cireular dial, range minus 20 deg. F. to 90 deg. F. with 5ft. tube. Muny labora- §

tory and household uses. Normally over £5. Very limited supply at only 35/- each
(dea. 2/6).

SYNCHRONOUS TIME SWITCHES (3angamo}, for accurate pre-set switching opera-
tions on 200/250 v. 50 c¢fs. Providing np to 3 on-off operations for 24 hours at any
chosen timne, with day-omitting device (use optional). Capacity 20 amps. Come
pactly housed, 4in. dla., 3}in. deep. With full instructlons, £5/18/6 (des. 3/-).
Also 8mith’s Relyon twin-circuit model, 20-amp. switching, £7/8/- (des. 3/6).

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable, |

R any price. 200/250 v, A.C./D.C. Fitted latent radio/T.V. suppressors, Comprising
motor with fixing brackets, foot control and switch, needle light with switch, belt, ete,,
ali:d ln;tructlons for easy fixing to ANY machine, The complete outiit £6/18/8

} (den. 3/6).

IMMEDIATE DELIVERY of Stuart Centrifugal Pumos, Including stainless steel §

§ (moat medels). Philips YVariable Transiormers (all models).

M. R. SUPPLIES, Ltd., 68, New Oxiord Street London, W.C.1.
(Telephone MUSeum 2958)

there's no obligation to buy.

EDDYSTONE COMMUNICATION RECEIVERS

For the Professiona. or Amateur user who iikes the Dest.

Communication ;ecewer at a moderate price. MANUFACTURING
STANDARDS OF THE HIGHEST ORDER. 8 B8A valves Superhetero-

dyne circuit. FREQUENCY RANGES
Range | ... 12.4 —30 Mc/s. Range 4 ... |1.12— 2,58 Mc/s
Range 2 ... 52 —I2.9 Mc/s. Range 5 ... 4B0—II150 kc/s.
Range 3 ... 2.5 — 6.1 Mc/s.

Ranges 4 and 5 include the International Distress Frequencies.
Sensitivity better than 10 microvolts. Selectivity 30 'db down
at 10 kc/s off resomance, AC/DC. Internal speaker. £58.

HIRE PURCHASE TERMS

Model No. Cash Price Deposit 12 Mthly. 24 Mthly
Payments Payments

BI0A . ... £28 10 0 £5 0 O £2 2

840C ... £58 0 0 £12 0 0 4 2 6 £2 4 0

940 £125 0 0 £25 0 0 £8 19 6 £4 16 0

CONFIDENTIAL TERMS. YOU DEAL SOLELY WIiTH H.P. RADIQ.
Carriage paid per passenger train. If payments are completed in 6
months only cash price charged. SATISFACTION GUARANTEED.,

The Eddystone
Specialists

SERVICES LTD.

49/51 COUNTY RD.
LIVERPOOL, 4

Telephone: AINTREE |445 ESTAB. 1935
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.. .. performance and cost

STABILIZED POWER SUPPLIES

The TSU-0500 series of power supply sub-units (actual size 5ix3 L x
232in. high) provide stabilised d.c. outputs of 0.5A at any fixed voltage in
the range 6-30V.

The TSU-0500 is rated for operation in ambient temperatures up to 4-45°C,
and incorporates a non-destructive overload protection circuit which
ensures that the output current is limited to a safe value, even If the load
is short-circulted. Other outstanding features are:

Stabilisation: Output voltage changes by less than 0.029, for mains voltage
variations up to 4-109,.

Output resistance: Varies from 0.01 ohm at 6V output to 0.05 ohm at 30V.
Output impedance: Less than 0.5 ohm at all frequencies up to 500 kc/s.

Temperature coefficient of output voltage: 0.059 (500 p.p.m.) per
degree C.

Price: £25,

The TSU-0500 is the smallest unit in the TSU range. Other units are rated
for outputs of 1A, 2A, 3A, 8A and 10A. Full details of the TSU-0500 and
other units in the range will gladly be sent on request.

L e o —

NIC CHERTSEY RD
e BYFLEET 41131-2-3-4 PABX
INDUSTRIES BYFLEET, Grams: APTRAN, BYFLEET

LIMITED SERREY
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th|s portable oscilloscope has a 5" PDA tube

-£45

Based on long experience in the production of
many thousands of oscilloscopes Telequipment
have introduced the Serviscope* Type S 51. This
easy to use compact instrument offers all the ad-
vantages of largescreen display—5” flat faced PDA
Tube operated at 3 KV— at extremely low cost . . .

Serviscope S 51 is ideal for use in
Schools, Technical Collegesand all teach-
ing establishments. Alsomany production
control ‘and industrial applications,
requiring a portable instrument and
easy to read display.

5 Flat faced PDA tube

gives a bright, fine trace over the whole of
the screen area. Full 1ocm. X and 8cm.
Y deflection.

D.C. coupled Y amplifier

Maximum bandwidth gMc/s.(—3dB ap-
prox) Maximum sensitivity 100 mV/cm.
Accurate calibrated input attenuator
gives direct reading of A.C. or D.C. input
voltages from 100 mV/cm to 50 V/em.

*Serviscope «5 a registered
Trade Mark

Wide range calibrated time base
has 5 pre-set sweep speeds from 1 psec./cm
to 10 mS/cm. plus 10:1 variable control.

X expansion control
gives over 2 diameters expansion equivalent
of a trace length of over 20 cm.

Versatile triggering cireuit

gives. 3 modes of triggering:

1. Automatic Synchronisation.

2. Selective Triggering. Enables the Time Base
to be triggered from any selected point on the
input waveform.

3. TV Synchronisation from Video waveforms
line and frame, positive or negative.

D.C. coupled flyback hlanking
ensures uniform trace brightness and com-
plete suppression of the retrace.

Dimensions
7" wide x 154" long x 8” high. Weight 161b.

TELEQUIPMENT B« e

313 Chase Road, Southgate, London N.14. Fox Lane 1166
For the best in portable oscilloscopes and service you can TRUST TELEQUIPMENTI!
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TIMES

FOR TELEVISION SERIES HEATER CHAINS

Al Mullard valves designed for operation in television series
heater chains now possess equalised heating characteristics.
These characteristics obviate damage to the valve heaters during
the warm-up period and eliminate the need for a thermistor.

The voltage developed across one
heater ofaseriesheaterchaindepends
almost directly on the resistance of
that heater. The resistance of the
heaters depends on their tempera-
ture, and is greater when the valves
are hot than when they are cold.
When a receiver is switched on, if
one valve warms up more rapidly
than the rest, the effect on the current
will not be appreciable, but the
increase in the voltage developed
across the heater of that valve can
exceed the amount (50% above the
nominal heater voltage) which can
be tolerated during the warm-up
period. This can shorten the life of
the valve considerably, and to pre-
vent it, heater chains have normally
been deSIgned to incorporate a
thermistor.

The resistance of a thermistor is high
when it is cold, but falls as heat is
generated in it by the heater current.
The thermistor thus reduces the rate
of increase of the heater current, and
prevents unequal rises in the temper-
ature of the heaters from producing
an excessive voltage across any
heater.

The rate at which the temperature of
a valve heater rises depends very
much on the mounting of the heater
in the valve. Any point of contact
between the insulated heater and the
surrounding cathode sets up a small
drainage of heat away from the
heater and thus retards the rate at

which the temperature rises. Since
the space inside the cathode is small,
it is difficult to ensure consistent
positioning of the heater within the
cathode, so that the number and
extent of these contacts, and there-
fore the rate at which the heater
temperature rises, can vary consid-
erably from one valve to another.
Now, however, Mullard have devel-
oped accurate and carefully con-
trolled methods of manufacture
which produce equalised rates of

temperature rise in all their television | §

valves. Extensive tests with a large
number of valves in typical heater

chains have shown that these equal- | |

ised heating properties ensure that,
withoutadded protection, the voltage
developed across any heater will not
exceed the permitted 50% above
nominal during the warm-up period.
Use of Mullard television valves thus
enables heater chains to be designed
without a thermistor, and this, in
addition to the obvious economy,
leads to shorter warm-up times and
a faster appearance of the picture
on the screen.

WHAT'S NEW
IN

THE NEW SETS

These articles describe the latest Mullard
developments for entertainment equipment

MARCH, 1963

'CONTROLLED WARM-UP

NEW MINIATURE
TRANSISTORS
FOR POCKET
PORTABLES

A new Mullard range of miniature
transistors has recently been introduced
for pocket-size portable radios. These
very small transistors—the AF124,
AF125, AF126 and AF127—have been
evolved as a continuation of the Mullard
contribution to miniaturisation which
began with the well-known OC44 and
OCA4S5 alloy-junction transistors.

Early transistor sets were restricted to
the long and medium wavebands but.
short-wave and v.h.f. operation became
feasible with the improved frequency
performance of transistors manufactured
by the alloy-diffusion technique. The first
of these r.f. transistors to be introduced
by Mullard were the OC170 and OCI171,

but these were superseded by the now-
established AF114, AF115, AF116 and
AF117—a series that was soon acccpted
as fulfilling the h.f. requirements of all
forms of portable receiver.

The new series is a miniature counterpart
of the AF114 series: the electrical
properties are identical, but the transis-
tors are only a quarter of the size, All the
many advantages of the alloy-diffusion
technique are retained, but considerable
economy of space is afforded. These
benefits are reflected in the smaller size
and improved performance of the latest
pocket portables.

MULLARD MINIATURE ELECTROLYTICS
8 Values jn the New Can Size 2%

Mullard miniature electrolytic capacitors
of the C426 series are a proven success in
modern transistor radio receivers, and
the group of capacitors recently added to
the series offers even better coverage of
the already wide range of sizes and
values available. The capacitance and
working voltage values of electrolytic
capacitors are linked closely with the
size of the component. The original

Mullard C426 series consisted of five can
sizes, each of which offered eight com-
binations of capacitance and working
voltage. A new can size—can size “2}”—
has now been added to the series, so that
a further eight combinations of capacit-
ance and voltage are now available,

As the designation implies, can size 2%
lies between can sizes 2 and 3. It has the
same length of 10-7 mm., as can size 2

compared with the 18:7 mm. of size 3.
Its diameter of 6'3 mm. compares with
the 5-0 mm. of size 2 and the 6:8 mm. of
size 3. As with the other sizes in the
(426 range, the eight working voltages
follow the logarithmic series: 64, 40,
25, 16, 10, 6:4, 40 and 2:5V, and the
corresponding values of capacitance
are 3-2, 64, 12:5, 20, 32, 40, 50 and
64uF. The tolerance on these values is
—10% and +50%. The electrical prop-
erties of the new capacitors are identical
with those of the original capacitors, and
in common with the whole range, the
capacitors in can size 24 offer a long and
trouble-free service life.

MVE/CAIO3I
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BY APPOINTMENT TO
H.R.H, THE DUKE OF EDINBURGH

SUPPLIERS OF MOBILE i
RADIO TELEPHONE EQUIPMENT

Q 9 introduce the brilliant new ‘CAMBRIDGE’

Transistor
Mobile Radiotelephone

The overwhelming advantages of the fully transistorised receiver have now been
made available in this remarkable new mobile radiotelephone, at no additional
cost and without sacrifice of the stringent performance requirements hitherto met
only by valve receivers. This outstanding Pye product sets a new high standard
in mobile radiotelephone design which cannot be surpassed.

® Fully transistorised receiver ® 100 Milliamps receiver drain
® Printed circuit sub-assemblies ® AM or FM
® Secaled IF block filters ® 25 Kcfs or 50 Kcfs channelling
® Dustproof and splashproof @ Single or six-channel

® BPO approved. Meets American and European specifications

o TR TR

PYE TELECOMMUNICATIONS LIMITED : CAMBRIDGE - ENGLAND
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Suflex Sleeving is available in a variety of types for varyin
applications and all are notable for their quality and reliabilit;

in use.

They comprise Peribraid Silver Glass Sleeving, Colourec
Glass Sleeving, Silicone Glass Sleeving, Periglas P.V.C
Coated Glass Sleeving, Varnished Glass Sleeving, Varnishe
Terylene Sleeving, Varnished Cotton and Rayon Sleeving

All are supplied in a wide range of bores and colours. Detailex

Leaflets and prices on request.
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MARCO
A 'soL/p STATE

UTOPLE

The most advanced error correcting
telegraph equipment in existence

ERROR PROOF HF TRAFFIC

# 409 less capital cost per channel
IL”L 139 reduction in size

199 reduction in weight
909 reductionin power consumption

”5 Considerable savings in manpower,
ey spares and maintenance

¥ One cabinet houses equipment for % Average rephasing time in traffic
two 2-channel circuits which may be 4 seconds
operated as one 4-channel circuit

¥

% Mis-routing of sub-channels is im-

¥ Modular construction means greater possible even with sub-division on
reliability and greatly simplified all channels R
maintenance \

% Error ratée improvement factor of
¥ Built-in character storage for 4 or 8 100-10,000
character repetition cycle

3 Fully automatic phasing including
rephasing in traffic with no loss or

- * FERR‘TRANS‘STOR‘IED code converters and

nt
surpass fully transistorized designs by significa

stores
reduction in powe

MARCONI SoOLID STATE AUTOPLEX

accurate ERROR CORRECTION MULTIPLEX TELEGRAPH SYSTEMS
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND

r and saving in space.
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Perhaps you have not thought of glass for that new component. But we have had so.many inquiries recently

from engineering designers who see in glass the necessary electrical, thermal and abrasion-resistant qualities
(whether or not transparency is needed) that we have set up a new division at Chance-Pilkington Optical Works.
This will give a complete service in developing and manufacturing industrial glass pressings, to the high
standards for which Chance-Pilkington glass is already world famous in the optical and ophthalmic fields. Have
you a problem component? If so, telephone St. Asaph 3281, and tell Ken Appleton about it. We'll have things
moving quickly. (Chance-Pilkington are internationally renowned for speed and service as well as for precision
and quality).

WHEN TRADITIONAL

MATERIALS
DON'T MEASURE UP

| Please send details of the Chance-Piikington

CHANCE-PILK'NGTON = Industrial Glass Pressings service to
OPTICAL WORKS e

St. Asaph, Flintshire ILMJDREss

One of the great Pilkington glassmaking companies L W.W.I.

——. - e e

e s St g ey — i ek il
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IS one speech channel enough?

If your H.F. radiotelephone circuits are pushed to the limit or if you find new planning difficult—you
need Rediplex for maximum utilisation and lower operating costs. Now for the first time, at low capital
cost, Redifon introduce a compact ISB multi-channel system for short and medium distance
communication. Four speech channels simultaneously using one carrier. The cost of the transmitting
and receiving terminals, including the channelling, is far less than you would pay for regular
channelling and displacement equipment—a quickly installed packaged deal. It will pay you to find
out more about Rediplex. Write now for full specifications.

The Rediplex systemgivesyou

Four simultaneous speech channels, or any combination of
speech, teleprinter, facsimile or tone intelligence signals.

Four crystal controlled spot frequencies, 2 to 16 Mc/s.
100 watts p.e.p output, continuous rating (or 750 watts with

the G.A.406 amplifier). B _
Compatible with Standard International ISB systems.
Completely- transistorised receiving terminal and transmitter

drive unit.

Modular construction and printed circuits, REDIFON LIMITED Communications Sales Division
Alternative power supply units for a.c. mains or 24 volts Broomhill Rd., London, S.W.18. Tel: VANdyke 7281
battery supplies. A Manufacturing Company in the Rediffusion Group.

&l rRx2
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NOT TO WORRY

1

Constant

voltage (\)) /
w

as:ssured o/
"*VOLSTA

A voLsTAT is the answer to many a.c. voltage
fluctuation problems. In most cases, a stand-
ard typeisall that is required—but there are
occasions when a special desigh may be
necessary. Either way an ‘Advance’ Technical
Representative will be pleased to investigate
your own particular problems, and recom-
mend a VOLSTAT best suited to your needs.
voLsTAT stands for a complete range of
Constant Voltage Transformers produced by
‘Advance’—the leading authority on voltage
stabilization.

VOLSTAT DIVISION
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444 SBCV/x
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Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over |20 watts at fre-
quencies from 20,000 down to 30 ¢ps in standard form or other
frequencies to order. The distortion is less than 0.2%, and the noise
level --95 dB. A floating series parallel output is provided for
100-120 V. or 200-250 V. and this cool running amplifier occupies
124 inches of standard rack space by || inches deep. Weight 60Ib.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio. With
voice coil feedback dis-

tortion is under 0.19%, O

and when arranged for '
tertiary feedback and
100 volt line it is under
0.15%. The hum and
noise is better than
—85 dB referred to
30 watts.

it is available in our
standard steel case with
Baxandall tone controis -
and up to 4 mixed inputs, which may be balanced I|ne 30 ohm
microphones or equalised P.U.s to choice.

The 12-way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the |2 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is
hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Aiso 3-way mixers and Peak Programme Meters.
4-way mixers and 2 x 5-way stereo mixers with
outputs for echo chambers, etc. Details on

WIRELESS WORLD
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120/200 WATT AMPLIFIER

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxandall tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.LR,
compensated and one for tape or radio input,
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedance of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on |9 x 7in. rack panel
form or in standard ventilated steel-case.

Size 18 x 74 x 9%in, deep.

Price of standard model £49.

12-WAY ELECTRONIC MIXER

rquest.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3

Telegrams: * Yortexion, Wimble, London ™

I
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High gain
High electrical stability
High mechanical strength

B A AR o

MAZDA

Frame-Grid
ValvesforTV

A AT

Low microphony
Low noise
Low characteristic spread

Mazda Frame-Grid Valves offer all the advantages associated with this ontstanding manufac-
turing technique, plus some noticeable extras. Most incorporate a new Mazda cathode coating
process which ensures smooth surface textures and gives a final dimensional accuracy of
4 4/10ths of a thou. Some have tightly controlled variable - mu characteristics to give superior
cross modulation performance. These high-performance valves are available for various uses,
as detailed below, and are of sound mechanical design. Please ask for appropriate data sheets.

30LI7/PCC806 30C17/PCF87 6F29/EF183 6F30/EF184 6F28/EESB0 30FL12/PCES2
Tuner Lownoise - Highgain I.F valves Highgain Video High peak current
Valves Low cross modulation Low cross Output available
modulation High sensitivity
Valves

Low distortion

“ A z D A VAL VE COMMERC/A[_ D/V/S/ON 155 Charing Cross Road, London WC2 Telephone GERrard 9797

E@HSW EXPORT DfV/S/ON Thorn House, London, WC2 Telex: London 21521 (Thorn Ldn)

THORN—AEI RADIO VALVES & TUBES LTD
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BRITAIN'S BEST-SELLING
HI-FI EQUIPMENT-

@® the studio-quality equipment which is available
to the music-lover for use in his own home

First-class performance__ ...

instrument is individually built in the
time-honoured British tradition and has the
same high-quality performance as Leak
instruments supplied to the B.B.C. and
Broadcasting and Television Companies
and Disk Recording Studios throughout
the world who use them for monitoring
(quality checking).

First-class appearance_, ., ...

ment has been styled by industrial de-
signers to enhance its appearance in the
home. The styling of the new Leak
“ Sandwich ” Loudspeaker has been
approved by Britain’s Council of Industrial
Design and has recently gained the
coveted Fashion Foundation of America
Gold Medal.

Reasonable price —the world-wide demand

keeps the Leak Organisation fully and
efficiently employed and, in turn, explains
the very reasonable price of Leak studio-
quality Hi-Fi equipment,

Left: The beautifully restyled South- Above: The new Leak * Sandwich '

down Cabinet which incorporates many loudspeaker =~ System with the  new
. Price £26/5 Th Sandwich ** Cone gives, for the first time
improvements.  Price £26/5/-. o in history, a direct-radiator loudspeaker
Cabinet is shown with Point-One Stereo diaphragm which behaves in the theoreti-

Pre-Amplifier {£21), Stereo 20 Power cally ideal manner of a rigid piston and

, . reproduces the signal applied to the speech
Amplifier (£30/9/-), and Trough-Line li coil without flexing and free of break-up

F.M. Tuner (€£29(7/6). distortions. £39/18/-.

[J Mono
Please send me full details of O Stereo
. LIMITED sereo
H. J. LEAK & CO = LEAK HI-Fl EQUIPMENT. e e i I
Brunel Road, Westway Factory Estate I requirements} I
London, W.3 l L 1 L e I B s I
| Aooress |
Telephone: SHEpherds Bush V173 I I
Telegrams: Sinusofda’ Ea’ux London .......................................................................
I WW/3/63 l
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WIRELESS WORLD

FOR 30 YEARS

. . have specialised exclusively in the manu-
facture of top quality radio and audio
products. Throughout this period our
constant policy has been to provide the
best possible standard of sound reproduction
and engineering for all those discerning
people who recognise a first-class product.
And now today we are able to offer the
fruits of 30 years experience, a range of
hi-fidelity products which is unparalieled
both. in its variety and in its value.

Armstrong make a range of tuner-amplifier chassis which

in versatility and compactness are unique. As the basis
of a relatively inexpensive high fidelity system or a top
quality radiogram there is nothing to equal an Armstrong
chassis, Each chassis is virtually an AM Tuner, an FM Tuner,
a Control Unit and Amplifier in one compact unit. There
are two mono and two stereo chassis, the latter having two
amplifiers built in. '

Each one has facilities for use with a tape recorder (or
with a tape deck and its associated tape pre-amplifier)
for both recording and playback and there is a choice of
pick-up inputs on each chassis suitable for crystal or ceramic
pick-ups including the Decca Deram.

STEREO 12 Mk. 2 (illustrated) £40/5/-

8 watts push-pull output from each channel, 16 watts total; VHF, with
automatic frequency control, medium and long bands; A hi-fi system on one
compact chassis.

STEREO 55 £29/18-

Junior version of Stereo 12; 5 watts per channel, |0 watts total; VHF and
medium bands; Inputs for tape, pick-ups and future stereo radio.

JUBILEE Mk. 2 £28/5/-

Mono; 8 watts pushepull ocutput; VHF, automatic frequency. control,
medium and long bands; Scparate tone controls: Pick-up and tape inputs.

AF208 £21/4/-

An AM/FM mono chassis of 5 watts output covering VHF and medium
bands. An inexpensive version of the Jubilee Mk. 2.

We also make separate high fidelity amplifiers and tuners
offering top quality performance at reasonable prices.

Write for free descriptive literature to Dept. WMC

ARMSTRONG WARLTERS ROAD, LONDON N7
NORth 3213

S S .
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BROOKES ﬁ‘/;zzz;

DEPENDABLE
frequency control

ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and i a wide range of frequencies.
There is a Brookes Crystal to suit your
purpose—Ilet us have your enquiry now.

Brookes Grystals (1961) Ltd

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
CORNHILL FAGTORY, ILMINSTER, SOMERSET
Tel: liminster 2402

mean

® lllustrared above
al'f

pe G 2 Crystal
Uy Fregquency
62 kels.

Right:

Type G.I Crystal
nit. Fregquency

100 kcs.

BROOKES

AGCURATE AND RELIABLE
INDUSTRIAL TRANSFORMERS

TO MEET YOUR SPECIFICATION
FIRST TIME AND EVERY TIME
PROVIDE A SOUND AND
SATISFACTORY ECONOMY

They are obtainable from

R. F. GILSON LTD.

Who provide a first-class service to manufacturers in
prototype design and commerclal quantity production
of transformers and chokes for:

COMMUNICATIONS
ELECTRONICS
INSTRUMENTATION
AUTOMATION

RESEARCH

TRANSISTOR
CIRCUITS

HT, EHT & LT SUPPLIES
IF TRANSFORMERS ARE YOUR PROBLEM

Let R. F. GILSON LTD. soiveit

11a §ST. GEORGES i‘?D., WIMBLEDON, 5. W.19.
WIM 5685
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Tape Reco rders

One of the
ensleat ways
to learn any-
thing, is to
“tape" It and
then keep
‘playing it back.
Try this new
% learning tech-
¥ nigue — you
will beamazed.
The indus-
trious Japan-
ese have really

on tape recorders this year, and many bar-
guins are on offer. It iy the writer's opinion
that there 1s bound to be 4 big demand for
them "o there i3 a good reusonswhy you
should buy your tape recorder immediately.
KIT OF PARTS £4/19/6
or ready Mﬂ.embll»d £4[19]6 plus  5f-
farriage and insurance.

Limited Quantity Only!

Waterproof heater wire. |6
yd. lengch. 70 watts.  Self
regulating temperature control,
10{-, post free.

BUlLDING A SCOPE?

din. oscillosvope tube. Americam made type
Ko, AFP7. base 6.3 v, § amp. heater elec-
troatatic deflection, brand new and guaran-
teedl. with circuit dingram of scope, 15/-
each plus 2/6 post and ipsurapce.

Minlature Circuit Breaker
{Or repairable fuse)

You will have experienced the annayance of
having to repair a fuse especially in the
middle of an experiment or repair job,
Save yourself this bother by installlng a
simple cirenit breaker. All you have to
do them (If yon touch the wrong wires to-
gether) 13 to re-set {push In) the elreuit
breaker. Offered with instructions ot 15/
each. (WHI suve {ts cost in tirne uud temper
in no time.)

All Purpose Auto

Transformer

Minlstry referenee 10K /143, This will
convert 230 v, {0 110 v. or 230 v, to 4680 v,
Use it alzo an & filawent transiormer 230 v,
to 8.3 v. 5 ainps. or 250 v; to 12.4 v. 3 amps.
Price 12/8. Post and packing 2/8.

lce-Stat

This is a samall {hermostat which cots on
and off at around freezing point. Has many
nses, one of which couid be an ice warning
device to be fitted under your wmoior car.
Price 7/@. Post 1)-.

5 amp. Th;m;stat

Adjnetable over a inirly wide range of
tcmperntures but set for 76°F. suitabfe for
wall mounting to countrel reoom heaters.
Exceptiona] hargain at 9/@, pus 1/- post
and Ins. Crackle Hnished and cnlfbrated
erse, sultable for monnung this (only minor
adjustment), §/- extra.

Adjustable Thermostat
Buitable for Inlnstrial or domesiic pnrpozes,
snch an controlling farnace. oven. Immersion
heater, ete. Cun niso be nsed ar o finmestat
or fire alarm. Made by Snnvic these are
approximately 17in. lmg and adjustable
over a range of 0° to 350°F. The centacts
are rated at 13 amps.,, 230 voits, and the
adjustment spindle, which comes to the top,
can be fitted with i texibie drive for remote
eantrol. Listed at ¢3 or ¢4 each, these are
offered at only 12/ phus 216 postage and
imsarance.

SIMMERSTAT HEATER
REGULATOR

Buitable {0 conirol clemeuts, heaters,
soldering frona and bolling rings up to 2,500
watts, Complete acljustahle, uormal price
56f- vach, special snip price 12/&, pins 1/6
postage amd nsurance.

gone to town.

f

WIRELESS WORLD

THIS MONTH'S SNIP

CABINET & PICK-UP

Made for a famous company intending to
make a Battery Record Player but changing
their minds. This Is an exiremely fine look-
ing cabinet, must have cost at leaat £2 to
make. It is complete with handle and
fasteners as [linetrated. Also  Included
in the pareel I8 a Cosmocord pick-up with
cerypial  cartridge and  sapphire styius.
Both Itema new ami perfect.

ONLY 19,6 Plus 4/6 post and

Insurance

MULTI-METER
BARGAINS

MODEL TPS5. (lins. on left). 20 000 ohms
per volt. D.C. volts, 5 ranges up to 1,000.
A.C. voits, 5 ranges up to 1,000, resistauce, 2
ranges up to 10 meg., capacity, 2 ranges up
to .1 declbels —20 to 26, One switch con-
trol, really beantifully made precizion nstru-
ment, size only 3} 3} x 1{in., price only
£5/19/8. Post (ree.

MODEL TP10, 8imilar in size and appear-
ance te TP85, but sensitivity 2,000 ohms
per volt. Price £3/19/6. Post frec.
MODEL 506. .Similar size to above but
30.000 o.p.v. Price £8/19/@. Post free.

The *“Good Companion”’
Mk. Il Using Transfilters

In the “ de-luxe ** cabinet as llustrated
it costs £10/19/6 to bulld—but what
o set!

Bean these pages and yqu will find
nothing to compare with Its specitica-
tion. Tt uves transtiters insteadl of LI,
transformere, has varinble feedbaclk as
well as all the wsgal) featnres. A.V.C.
Push-pull output. PFerrite Aerinl, Blow
Motion Tuning. etc.. ete., aml i+ a very
powerfal Medinm and Long Warve set,
convervatively rated at 750 mV.
Every component used s by a famous
maker, such as Ameriean Philco MADT R.F. transistors—Mnilard A.F. tran-
slslorﬁ—.‘lnclsmn Brolher's (uping comlensers— Rola-Celestion oudepeaker—
Dubilier--T.C.0.—Morgunlte resistors and coutrols. Also full after-vale service
avalinble.

You will defimitely be doing the right thing il you buy a GOOD Companion.

DO YOU EVER FORGET ?

This Pocket Secretary could eliminate the trouble
{often embarrassment) your forgetfulness couses
you-—she will stay in your jacket pocket
and as fast as you can think she will capture
and store—ideas—notes—faormula—appoint-
ments-——anything you can say or sing,
then at your command she will ploy
> them back to you.

Undoubtedly one of the smallest preelsion tupe recorders made. Entirely
controlled by push buttons, vou ean record amncl pisy back with the instrument
in your pocket. It is a mil (unetion machine using standard Hn. tape and
easy to replace batteries. 8peaking aod playing back is from the same (erystal)
microphone.

Specificatiom; Dimensions: 6} 2} x 18in., weight: 14 oz.; recording Hime: 12
mine.; rewinding time: 4 mins.; recording system: D.C. Bias; erasing syatem:
Mngnetic erasing, wow and ﬂultcr within 2% and frequency respouse: 500-
1,200 c¢fs (within —6dB).

PRICE £1 4 14 o Complete ready to work.

LAST OF
THESE !

TABBY  EQUIPMENT

With details to make Closed
Circuit TY Lens System

*8ea In the dark? equipment com-
prising 5.000 volt power pack which
contains ignition c¢oil, vibrator, elc.
Control unit interconmecting cablea and
infra-red binoculars.  Offered for one
month only at the give-nway price of
£3/19/8. plus 10[- carriage. These
are unused, just as received from the
Ministry, believed In -good working
order hut sold without guarnntee.

: |
|

Speaker Bargam

I2in, High- =
fidelity loud-
speaker. &
High flux §
permanent :
magnet type
with  stand-
ard 3 obm
speech  eoil.
Will handle = =

up to 12 watts, Brand new, by famous naker,
Price 27/6, plus 3/8 post and Insurance,

Hi-Fi Speakers
E.M.I. Ceramic magnet 12,000 lines, size
13 x 8in. (roughly equiv: alent to 120, round
spenker). Brss  frequency 40-530 ofs,
Hundles up to 10 waits. Price 33/6, pins
bf= curriage and ins. Btate whether 18 ohm
or 3 ehm. Similar model but apecially
designed and hand-made. for very low
frequencies (25 to 35 cycles).

Price £7f10[—.

Hi-Fi Snip
Infinite Wall Baffle

Nilcely
veneered

and pol-
ished. Cor-
ner fitting
{attaches to
plcture  rafl).
Takes 11p no floor

R|uae, Qivea
really fantastic
resulta with oniy
low-priced 8in.
spenker. Fitting for
iweeter. Only 45/-
each. Carrlage and

nsurance 3/4.

Gramophone Motor
E.M.I. 4-speed with turntable and pick-up
on control bourd £4/5/-, plus 5/- poat and
ine.  Plinth for mounting same in cup-
board or drawer, 12/8. Post free if ordered
‘with motor.

Make Infra-Red
B these Heater
lateat .

Iype heaters. "

ideal for bath-
room, kitchen, bedroom.
ete. They ure sinpie to
muke from our ensy to follow
Instructions—nses silich enclosed elements
designed for the correct infra-red wavelength
(3 microns). Price for 750-watt eleinent and
jnstructions. 15/8 phis 2/6 post and Insurance.

Fluorescent Light Bargain

Kit of parts choke,
lamp  hold-
rs, . atarter
olcler  and
starier, 40
watlt, 19/8; P »
80 watt,

27/6. Plus

2/6 post and insurance,

comprising: two

&

Yaxley Switches

AP new. unwsed, and in first closs condition

1 pole, 2 way 1/6: 1 pale, 3 way 1/6
1 pole, 4 way  1/8; 1 pole, 5 way 2/8
1 pole, 7 way 3/-3 1,pole, 9 way J/-
1 pole, 11 way 3/~ ; 1 pole, 12 way 3/3
2 pole, 2 way 2/-; 2 poie, 4 way 2/
2 pole, 5 way 3/6; 2 pole, 8 way 3/8
2 pole, 12 way 5/8: 3 pole, 3 way 2f-

3 pole, 12 way 8/8
4 pole, 3 way 3/-
4 pole, 5 way 4/6
4 pole, 11 way 10/6
5 pole, 3 way 3/8
5 pole, 12 way 14/6
4 pole, 3 way 3/6
fi pole, 11 way 16/6
8 pole, 2 way 3/8
8 pole, 8 way 11/8

3 pole, 6 way 3/8;
4 pole. 2 way 2/-;
4 pole, 4 way 3/6;
4 pole, & way 5/8;
4 poie, 12 way 11/6;
3 pole, 6 wny 7/~
6 pole, 2 way 2/8:
f pole. & way 8/8:
G-pale 12 way 17/6;
6 pole, 4 way 4/6;
8 pole, 12 way 23/8; 12 poie 2 way 3/6
14 pole, 5 war 16/6; 12 way fader 3/8
1 pole, 1 way Incremental shorting 3/6.
Big stocks of wmost types
Specinl prices for quaniflics

ELECTRONIC PRECISION EQUIPMENT, LTD.

266, LONDON ROAD, CROYDON, SURREY. Tel. CROydon 6558 {
41 ¥ R A A A R 5 A P L L 4 5 S O L B A 7 5 5 A 4 A R R R U A R B B
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WIRELESS WORLD-

veclror announce
a new range of solid

state high performance

amplifiers with very
high reliability factor

MaRrcH; 1963°

a

B —— T

HIGH FIDELITY LOW NOISE MONOAURAL
OR STEREO PRE-AMPLIFIER

Specification: .

tnputs: Mic. | 400 nV

Mic. Il 100 mV

P.U. | 1 mV-15 mV adjustable
Radlo: 50 mV
Tape: 50 mV

Controls: 6-position. Selector, Volume, Treble,
Bass, Balance, Phase and Mains On/Off

Signal/Noise Ratio: Better than 60 dB

. (at1 mV input in Mic. )

Harmonic Distortion: Better than 0-1%

Size: 10z X 3 X 31 inches

" BT T A

LOW DISTORTION POWER AMPLIFIER

Specification:
Power Qutput: 10W, 20W, 50W, or

above with a choice of 3,5 or 15 ohm load.

Input for Specification Qutput: 250 mV

Total Harmonic Distortion: 0-1%; at full output
Freguency Response: 20 ¢fs-20 kc/s + 1 dB

Signal/Noise-.Ratio: Better than 80 dB
Damping Factor: More than 50
Supply: A.C. Mains 240/120 V, 50-60 cfs

or battery with built-in D.C. converter—12/24 V

Size: 11 x 4 x 7§ inches

i‘a :_‘::-': e f_--

LOW NOISE PRE-AMPLIFIER
Specification:

Gain: 34 dB

Frequency Response: 20 c/s-20 kc/s

4:1 dB or others for requirements

Input Impedance: More than 30 K ochms
Output impedance: Less than 100 ohms
Noise level is better than —60 dB at

1 mY input

Supply: A long service battery is supplied
with a life of 350 hours

Size: 3% x 13 x 2f inches

AUTOMATIC GAIN-CONTROLLED MICROPHONE

8peclfication:

tnput: Built-in microphone

Output Signal: 15 mV

Output Impedance: Less than 100 ohms
Frequency Response: 250 ¢/s-3,500 cfs

A.G.C. Range: More than 60 dB .
Supply: A long service battery is supplied with a
life of approx. 50 hours

Size: 44 x 24 x 67 inches

Data Sheets and any further
information you require about these and other Vectron instruments from: —

VECTRON

ELECTRONICS

*Spur Road, North Feltham Trading Estate, Bedfont, Middlesex.
Telephone: Feltham 6691. Telegrams: VECTRON FELTHAM MIDDLESEX.

LIMITED
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THE NAME FOR QUALITY AND RELIABILITY
IN INSTRUMENTS FOR NEARLY FIFTY YEARS

General Radio Company of
America have been
manufacturing precision
instruments for science and
industry since 1915. The GR
name is a guarantee of
quality that is recognised
throughout the world.

GENERAL RADIO

NEW 0-1% IMPEDANCE BRIDGE
««. With error-proof digital readout

B Digital readout of C, L, R and G. Rapid balaneing
by coaxial coarse and fine controls. A utomatic
decimal point tocation and indication of unit
of measurement.

B Contains six bridge circuits: serles and parallel C,
series and parallel L, serles R, paraliel G.

W -£019 basic C, L, Rand G.accuracy.

B Entire D or Q range for each bridge on a single‘scale
-no muitiplying factors. Appropriate scale
illuminated automaticaity. Separate Q balance for R
and G measurements.

B Self-contained oscillator and nuil detector. Plug-in Tyoe 1608-A Impedance Bridge
modules facilitate changing fixed frequency

(1ke/s unit supplied). RANGES
TN Wiia Bdorned D biashs Capgcltance 0-05pF to 1100uF  Inductance  0°05uH to 1100H
W Provisiont ap: o 5 Resistance 005mQto11M2, Conductance 50kpmho to 1'1mho,
compenents under measurement. o bde P
B Provision for using external generator or detector at1 ke/s
(dc or ac, 20 ¢/s to 20 k¢/fs). D (series C) 00005101 D (parallel C) 002102
Q (series L) ©'5to50 Q (parallel L) 1 to 2000
Q (series R) ©0005t01°2 Q (parallel G) 0°0005to 1-2
inductlive capacitive

The extensive GR range includes: bridges and impedance measuring instruments » coaxial instruments and components for
VHF-UHF measurements = deteclors and amplifiers + oscillators and signal generators + frequency standards and melers «
counfers + R-L-C standards and decades «. pulse and noise generalors « waveform measuring instruments = sound and

vibration mefers and analysers » recorders « slroboscopes.

For further details, write to Pubiicity Department, Hoddesdon

CLAUDE LYONS LIMITED

Exclusive UK representialives

-
Valley Works, Hoddesdon, Herts. Hoddesdon 4541 Telex : 22724 @l a u h e 1ﬂp 0 ns

76 Old Hall Street, Liverpool, 3. MARitime 1761 Telex: 62181

e»
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l

will go

pre-assembled packaged circuits by Pye Indus-
trial Electronics save space, time, and money

The P.CJA. first of a new range! This transformer-less
125mW-9V audio amplifier circuit provides a pre-
assembled block for simplifying the design and
assembly of laboratory equipment and intercomm sets
etc. The unit uses Newmarket matched npn/pnp audio
transistors in complementary symmetry circuits to
achieve low distortion (typically 29, total) medium
high sensitivity (50mV max out of 600 ohms for 50mwW |
out) and low standby battery current (typically 4mA).
Measuring only 2” x 1” x 1" the P.C.1, is guaranteed l
for one year.

Write for full technical data lo: |
Pye Industrial Electronics Ltd, Exning Road, dn
Newmarket. Telephone: Newmarket 3361 I

by 6.ABRIGGS

price only 7/6 (8/6 post free)

In addition to practical advice on wood-working,
veneering, polishing, mesh fittings etc., this
book contains designs for- 16 cabinets and
baffles, with special attention to compact
enclosures, polystyrene diaphragms and also
acoustic principles in general.

OTHER BOOKS BY G. A. BRIGGS—

Audio Biographies i

With contributions by 64 collaborators

344 Pages 112 illustrations 19/6 (20/9 post free)
Ato Z in AUDIO

224 Pages 160 illustrations 15/6 {16/6 post free)
STEREO HANDBOOK

146 Pages 88 illustrations 10/6 (11/6 post free) e ol o Drdks G0

sold by many radio
dealers and book-
shops. In case of
difficulry direct from
IDLE, BRADFORD, YORKS.
Tel: Idle 1235/6

Grams: “ Wharfdel ”, Idle,
Bradford

LOUDSPEAKERS, 5th Ed.

336 Pages 230 illustrations 19/6 {20/9 post free)
_PIANOS, PIANISTS AND SONICS

190 Pages 102 illustrations 10/6 (11/6 post free)

Wharfedale

WIRELESS WORKS LTD

EDDYSTONE

DIECAST
INSTRUMENT BOXES

These diecast zinc alloy boxes will be found invaluable, particularly
where a high degree of screening is necessary. Each has close
fitting, flanged lid, held with 4 BA fixing screws.

No. 896. 44in. x 24in. x lin.

No. 650. 4%in. x 34in. x 2in.
No.B45. 73in. x 4%ih. x 2in.

Manufacturers:

STRATTON & CO. LTD.
BIRMINGHAM 31
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T e NT EVER DEVISED FOR THE CONTROL
OTFHE MOST VERSATILE |NSTRUMEER HEAT LIGHT SPEED '

VOLTAGE CURRENT POW

- i 1

= TEilik.

BASIC VARIACS GANGED VARIAC ASSEMBLIES PORTABLE VARIACS HIGH-FREQUENCY VARIACS MOTOR-DRIVEN VARIACS
Basic Variac units are Variacs are available in ganged These models provide A targe range of Variacs fs Single units and ganged”
avaitable in open or assembliesof 2, 3andupto 6 acompact and rugged avaitable for operation at assemblies are available with
covered form in power units controlled from one shaft, portable source of variable 400 ¢/s and other high motor drive for remote control
ratings from 100 VA to inciuding 3-gang assemblies AC voltage—ideal for general  frequencies and can be applications. Standard speed
7-5 kVA and provide for 3-phase star operation and test purposes. With carrying supplied in ganged or 1 r.p.m, Alternative speeds
smooth continuous paraliel-connected assemblies handle, input cable, switch, motorised assemblies, are avaliable to order.
adjustment of AC of the larger models for fuse and outlet socket or

voltage from zero to tine increased power output, terminals, Also voltmeter

voltage and above. or ammeter if desired,

Variac—the original and best variable transformer

Variacs range from single small units for laboratory or Variacs are made in England by The
Instrument use to ganged assemblies for high power 3-phase  Zenjth Electric Co. Ltd, London and
operation. In addition to the types shown above, there are exclusively distributed in the UK = e ]

dual-output, fow voltage and narrow-range types, metal-clad, Eire and British Colonies by —
oil-immersed and flameproof models, pius many ‘specials’.

Write for illustrated technical literature to _

Publicity Department, Hoddesdon. CLAUDE LYONS LTD

Valley Works, Hoddesdon, Herts - f 74
Hoddesdon 4541 Telex 22724 a u h e { 0 n s
76 0ld Hail Street, Liverpool 3

MARitime 1761 Telex 62181

cLo
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...and in
the lab

fypes

T74
& T75

are

COMPLETELY
\ PORTABLE

LT GTET

v Were originally designed for use by the Services and
bullt to rigid specifications.
¥ Tried, tested and extensively used by
Government Departments, major electronic
undertakings, etc.
s Accurately measures frequencies in the H.F. and V.H.F.
bands.
v Completely portabie, battery or mains, and self-
contained—ideal for faboratory or field testing and
measuring of pulsed, modulated or CW RF
transmitters, receivers and signal-generators.
v Mains operated power unit optional extra,

TWO MODELS

TYPE T74 TYPE T75
Range: 20 to 280 Mc/s Range: 85 to 1,000 Mc/s

FINISH. Pack away
‘ handle and stove-
enamelled with a
black ecrackle finish.

CHASSIS. The
top section con-
tains the instru-

ment chassis.
ANTENNA, A
< small compartment
stores the antenma
and connector leads.

CALIBRATION
BOOK. For set-
‘ tings of any fre-
quency, mounted in
hinged front cover.

BATTERIES.
This section, bot~
tom rear, ac-
commeodates the
batteries.

Reconditioned and calibration checked BC22!'s also available

a e leom instrument

TELEMECHANICS LTD

Telemax Works, Brokenford Lane, Totton, Hants, England.
Telephone: Totton, Hants, 3666-7

Telegrams and Cables: Teleser, Totton, Southampton. |

WIRELESS WORLD MaRrcH, 1963

The above were suppliedto U.K.A.E.A,
for the Windscale plant.

SPECIALISTS IN METAL WORK
Including the fitting of instruments
wiring and piping, where re-
quired, to your own specifications

o] & CO., LTD.,

Lorne Street, Darwen, Lancs.
Tel. Darwen 1028

imtroduce

a Stereo Cartridge

International fixing centres : "

Channel separation: 20—25 DBS.
Frequency response : 30—16,000 C.P.S.
Stylus pressure : 13—3 grams.
Extremely low mass (1 mg.) Diamond stylus.
4 terminal output

Price £4.4.0 plus 14/- Purchase Tax

A. R. Sugden & Co. (Engineers) Ltd.

MARKET STREET, BRIGHOUSE,
YORKS. SEND FOR LEAFLET
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QU IC K ACC U RATE R EA Dl N G S are possible with the latest timer-counter by

Advance which incorporates an easy-to-read in-line
display with automatic decimal peoint and units of
measurement indicator,

NETT PRICE IN U.K, £390

$Bi/5

2

1 Mc/s Timer-Counter
TYPE TC1A FEATURES

79

IMPROVED SIX FIGURE DISPLAY with in-line presentation,

INTERNAL STANDARD is a crystal oscillator accurate to
+ 1 part in 106 at 25°C and 4 5 parts-in 106 between

0°C and +40°C.

FREQUENCY MEASUREMENTS from d.c. up to at least

1 Me/s.

TIME MEASUREMENTS for any time between 3u sec. and

2777 hours.

PERIOD MEASUREMENTS for 1, 10, 102, 103, 104, or 105

cycles of the input.
FREQUENCY MEASURING PERIOD 0.1, 1.0, or 10 seca.

TIMING PULSE OUTPUT from 101 up to 106 pulses per

second.

INPUT SIGNAL 100mV to 250V r.m.s., vie sensitivity

control.
AMBIENT TEMPERATURE RANGE 0°C to + 40°C,

ADVANCE COMPONENTS LIMITED

INSTRUMENT DIVISION

ROEBUCK ROAD, HAINAULT, LFORD, ESSEX TELEPHONE: HAINAULT 4444
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The new NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
220 kc/s to 220 Mc/s

CHECK THESE
4 FEATURES!

COMPACT!
Only 64 x 4jin.

PORTABLE!
Weight 1lb.

ACCURACY!
Under 1°,

ECONOMY!
9v. Battery

DIRECT
Calibration

S.A.E. for
full technical
Post and Ins, 3/6
RETAIL £7.10.0 Battery 23 Tesfiir.
Screened Test Lead 6/3 extra
CASH WITH ORDER. REGRET NO C.O.D.
EARLY DELIVERY i WONTHS
Trade and Export Enquiries GUARANTEE
Invited

N 0 M BR Ex I-TD =(Instruments Division 49)

ESTUARY HOUSE, CAMPERDOWN TERRACE,

EXMOUTH, DEVON, ENGLAND.  Tel.: 3515

VACUUM

ELECTRONIC

LIMITED

KEEPS YOU IN

THE PICTURE
WITH THE

FINEST REBUILT CATHODE RAY TUBES
12 MONTHS
GUARANTEE

12"—14" £4-15-0
15"—17" £5-5-0
21" £7-15-0

15/-

ALLOWED
ON RECEIPT
OR PRO FORMA, ADD ] OF OLD

12/6 FOR CARRIAGE | TUBE
AND INSURANCE

DELIVERY FREE IN LONDON AREA

CASH WITH ORDER

WRITE, PHONE OR CALL

VACUUM ELECTRONIC LTD.

35, SACKVILLE STREET,

REGENT 6404 (5 lines) LONDON, w.1,

MaArcH, 1963

To customer’s specification. Your

enquiries welcomed for all types
of layer and wave winding.
A.F. & Mains Transformers, R.F.
& LF. Coils, Pot Cores to close
inductance, etc.

SWEETNAM & BRADLEY LTD

BRISTOL RD, MALMESBURY, WILTS,

Telephone:MALMESBURY 2334

There are more than 200 different types
of terminals, tags and clips to choose
from in the famous COLLETT range.

The COLLETT ** small quantity " service
is particularly valuable to the develop-
mentengineer. Singlegross boxes or even
dozens of any type of terminal can
be ordered from stock. And if
none of the standard range is
suitable, COLLETT will make up
“specials’’ to meet your own
requirements.

Send for fully illustrated catalogue
and price list today.

COLLETT TERMINALS

347-349 Goswell Road, Istington, London,
E.C.). Terminus 2584
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f;,.i-
TELEMECHANICS LTD. are making a

Special Introductory Offer

OF HIGH GRADE ELECTRONIC EQUIPMENT AT
VERY ATTRACTIVE PRICES WHILE STOCKS LAST

% Please ask for detailed lirerature and full price list.

v H F METER TYPE 183 4_ An example of the excellent values being offered with full after

sales service

® Range 20-1,000 Mcfs accuracy Other instruments now available include:
+0.3% FREQUENCY INDICATORTYPE FZ 12 ... ... ... €37 3 6
® Built in calibrating quartz UNIVERSAL VALVE VOLTMETER TYPE I87A ... £65 0 0
100 Kcfs 4 5 x 10 FREQUENCY METER TYPE 121A ... ... £165 0 0
® Power supply 120/220 v. SERVICE OSCILLOSCOPE TYPE EON/7} ... ............... £33 0 0
10% 50 cfs _ V.H.F. SIGNAL GENERATOR TYPE 2006 ... . . ... e 11 8
® Coarse and fine measuring BEAT FREQUENCY GENERATOR TYPE SSU2 ... £30 0 0
adjustment - -

£180 TELEMECHANIGS LTD. =T PR Y’

Telemax Works, Brokenford Lane
Write for full details of all instruments to Totton, Southampton BEA Cazerosconil Berih

VALVES. NEW TESTED AND GUARANTEED

. DAFS1 5/- EBC4! 8)- EL34 14/- PCP80 7/~ UY4l 6/~ 8F12 &-
DAFSS 3/~ EBF%0 868 FEL84 7/- PUF83 7/- 1Rs 5/8 SK8GT 8/6
DCCY0 10/6 ECCS1 6/~ EL83 7/ PCL82 7/~ 185 7= BQ74 59
DF91 |, 3/~ RCC82 8/6 EYS51  9/8 PCLS3 10/- 1T4 3/- 8D3 4/-
DF92  3{- ECC83 6/6 EY81 /- PCL84 8 114 3i- uD7 86
DP9t 7f- "ECCB4 7/9 EYS36 7/8 PYSI - 1Us §/8 124D8 11/8

| DH76 6/ BECF80 8/- EZ# 6§/- PYRS 7/~ 3Q4 7/- 12AH8 B8J6

I OHT7  5/8 BECF82 8)- EZR0  &/- RIS 10/8 384 5/9 12BE6 76

DHI42 8/6 ECH42 86 EZ8] - &/~ Uds 11/6 3V4 8/6 12BH7 B8/8

DK$1 56 ECHS81 8/~ HVR2 9/6 150 5/8 6AK8 8/8 L2KA 818

DK% 7/- ECL80 7/6 N17 /9 U7R 5/~ 6BAB 5/ 25LH4GT 7/6

PARKERS SHEET
METAL FOLDING
MACHINE
HEAVY VICE

MODEL With Bevelled R DL92. 5/9 ECES2 9- NIR 7I- UBC4] 7/6 GBES 7/~ 35L8GT 7/6

Former Bars > Sl (A DLM 6/ EFJl 8- NI 6/6 UCH4? 7/6 GBHS 58 35Z4GT 5/8

DLBS 7/- EF86 9/- N709 5/- UF41 7/6 6BR7 8/8 80GT %6

No. |. Capacity 18 gauge mild steel x 36in. wide .. ........ ... £IF 1O © EBPl  3/- EF91  4- POC84 - UL41 7/6 6BWE -8/6 nT43 e
No. 2. Capacity I8 gauge ml:g steel x 24in. wlge NS ... :: :g g VALVES MATCHED IN PAIRS

No. 3. Capacity 16 gauge mild steel x I18in. wide ...... 3 3 N .

Also new Bench Model, capacity 36in. wide x 18 gauge mnld steel Weight f.?l;g"ﬁfﬁ_{e' EL84, 15/~ N709, 16/-. OBWd, 14/-, 6V6G,15/-, 807, 18/~ KTH6

approx. 2 cwt. £23.0. 0-—Carr. Free,

End folding attachments for Radio Chassis, Tray and Boax Making for 36in. R J COOPER GBBx cno 9' 86
. L) » ]

medel, 3/6 per ft. Other models 2{f-. The two smaller models will form

ﬂanges. As supplied to Government Departments, Universities, Hospitais.

One year's guarantee, Money refunded if not satisfied. Send for details. 32 sO UTH END' CROYDON, SURREY

A. B. PARKER, Wheatcroft Works, Wellington Street, Batley, P.&P.6d C.O.D. 3/- SAE ALL ENQUIRIES.
Y?rks. Tel. 426, '

6 NEW FANE 12' CERAMIC MAGNET SPEAKERS
' - : FOR Hi-Fi, ELECTRIC GUITARS AND
ALL HEAVY DUTY APPLICATIONS

Models [22/12, 122/14 and [22/17 have copper voice coils and a main reson-
ance of 30 c.p.s. They are designed for fow frequency reproduction and are
" very suitable for bass or rhythm guitars.

Models 122/12A, 122/14A and 122/17A are similar in size but have a twin-
cone assembly and aluminium voice coils giving a full range response up to
I15 Kcfs. They are especially suitable for the lead guitar. The prices are 15/-
more than the corresponding bass units.

Write for descriptive ledflet to:—

MODEL 122/17 MODEL 122/14 MODEL 122112 FANE ACOUSTICS LIMITED

2in. pole, 17,000 gauss, 2in. pole, 14,000 gauss, 2in. pole, 12,000 ;auss
25 watts. £12. 22 watts. £9. 20  wates. £7/10)-. BATLEY YORKSHIRE




S S o o S

WIRELESS WORLD

I e L

LONDON'S LARGEST STOCKS OF
EQUIPMENT & COMPONENTS

SPEEDY MAIL ORDER

MaRrcH, 1963

SERVICE

THE Canelt

Fully transistorised 2 speed Battery Tape Recorder. This is a high quality
machine incorporating features usually found in machines 3 times the
price. ¥ Capstan drive. Y 2 speeds, 32 and 1} ips. Y Rec. level
meter. v Fast re-wind. 4 All-metal case. ¢ Uses standard pen torch
batteries with easy load containers. J¢ Twin tracks. ¢ 21in. speaker.
+ Accessories included: Real Leather carrying case, icrophone, Tele-
phone adaptor, Personal earphone, Remote switch control available.

A REALLY SUPERB RECORDER
NEW & UNUSED LASKY’S PRICE

=

S
sl
T E—

19 Gns.

COMPLETE
P&P76

Hlustration shows top of detk.

LARGE SELECTION OF OTHER TRANSISTOR
RECORDERS STOCKED
THE *“TRAV-LER.” 17 Gns.

Carr. and Insurance 10/6. A.C.
Mains unit, 39/6.

PHOKOTRIX, with leather case,
18 Gns. Carr. 7/6.

VERY LATEST “ PHONOTRIX'
with push-pull output, 20 Gns.
Carr. 7/6.

Full details of the above see previous adverts.

COLLARO STUDIO TAPE DECK ¢ 5
Latest model, 3 speed, 3 motors. Take 7in. reels. Fitted with haif track
heads. LASKY’S PRICE £10.10.0. New and Unused. Carr. and Pack. 7/6.

COLLAROQ STUDIO TAPE DECK. As above but fitted with the latest
quarter track heads. LASKY'S PRICE £13.19.6. Carr. and Pack, 7/6.

MARTIN TAPE RECORDER AMPS. Designed for use with Collar0
Studio Tape Deck. In sub assemblies for immediate installation. 8 valve
circuit. mprehensive instructions make final assembly as simple as
possible. Everything supplied, including valves, etc. Monitoring facilities,
3 ohm output, speed equalising etc. For 200-260 v. A.C. mains. PRICE
£11.11.0. P. & P. 2/6.

Portable carrving casc designed to take the Collaro studio tape deck
and the Martin tape amplifier. Fitted with 8in. X 5in. speaker.
Price complete with speaker £5.5.0. P. & P. 5/-.

Carviage and Packing free if above 3 items purchased logether.

|

Hear and compare the very latest

HI-FI EQUIPMENT

Visit our spacious showrooms at 33 Tottenham Court Road or 207 Edgware

Road, whichever is most convenient. In our Demonstration Studios you can

see, examine, hear and compare the very latest products in the realm of
high-fidelity reproduction,

® TAPE RECORDERS @ TAPE DECKS @ MICROPHONES
® AMPLIFIERS @ CONTROL UNITS AM/FM TUNERS
® RECORD PLAYERS @ AUTOC GERS @ TRANS-
CRIPTION TURNTABLES @ PICK-UPS LOUD-
SPEAKERS @ SPEAKER SYSTEMS @ CABINETS AND-
ENCLOSURES @ TRANSISTOR RADIOS

ARMSTRONG GRUNDIG RESLO
BRENELL HARTING ROGERS
CHAPMAN H.M.V. SIMON
COLLARO JASON SOUND
CONNOISSEUR KORTING STELLA
COSSOR LEAK STUZZI
DULCI LENCO- TANDBERG
E.A.R. LINEAR - TANNOY
ELIZABETHAN LORENZ TELE N
FERROGRAPH LOWTHER THORENS
FI-CORD LUSTREPHONE TRUVOX
GARRARD ORTOFON VORTEXION
G.E.C. PAMPHONIC W.B.
GOLDRING PHILIPS WEARITE
GOODMANS QUAD WHARFEDALE

PROMPT MAIL ORDER SERYICE to all parts of the British Isles, the U.S.A. )
and overseas.  Enquiries invited. We also operate the official purchase
tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME,

LASKY'S RADIO FOR

COURTEQUS SERVICE & TECHNICAL

Makers’ Surplus
RADIOGRAM
CHASSIS

Covers Long, Mediwn and
VHF/FM Wavebands. Plano
Key selection with gram posi-
tlon, makes this un ideal chassia for radio-
gram use.

Valve line-up: ELS4; EABCS0;
ECHS1; ECC856 and EZS1.
Volume and Tone ccotrols.

Full width illuminated glass scale.
Pick-up sockets and extension loudspeaker sockets BGtted.
Dimensions: 15in. wide, 7in. front to back, Shin. high.
Opening required for scale: 134in. X 33in.

Brand New and unused. Fully guaranteed.

Beady for lmmediate operation. For 200-250 v. A.C. mainas.

EF89;
LASKY'S PRICE

£13/19/6

CarTiage and
Pucking 12/6 extra.

WE STOCK A COMPLETE RANGE OF RADI0-GRAM
CHASSIS AM, & F.M. AND ALSO TUNERS BY
ARMSTRONG, DULCI, CHAPMAN Etc. Details on request

TELEFUNKEN STEREO

HIGH FIDELITY
AMPUHERS Model 5.82 2%

A complete stereo ampli-
fier of unsurpassed qual-
ity, with inputs for radio,
tape recorder, F.M. tuner or any other hi-fi source, either monaural or
stereo. Output power b watts total (24 watts each channel).

New and unused, listed at 18 gns.

LASKY’S PRICE £5.19.6 rot 75
SUB MINIATURE TRANSISTOR AMPLIFIER

NPN-PNP Transformeriess Amplifler.

The smalleat ever available. Size only 2 x 1 % lin.
Rated output 126 mW from 9 v, battery.

Output knpedance 30-60 ohms.

Frequeney range, 100 cycles—25 Kefs.

Use= 8 transisiors. 8ingle-ended push-puil output.
Pully assembled on printed circuit with full data and
instructions. Ready for immediate use. Thousands of
suses. [Mustration is hall aclual size.

LASKY’S PRICE 3B /= onpete. Post iree.

NOW READY!

LATEST
EDITION

of 100 page
HI-FI Catalogue

A saperb production
illustrating and providing
technical data of alt
the latest equipment,
Over 100 large pages.
11§ x 8tin., in photogravure and colour,
Orders posted as soon as new edition available.

Prlce 5/' Part post 6d. Refunded on yowr first hi-fi purchase of
£5 or over from the catalogue.

’ ey

SEND FOR OUR LATEST COMPONENTS CATALOGUE
Completely new edition of over 100 pages. 8}in. x 3¢in., - copiously
illustrat,ed, packed with money-saving bargains! Invaluable for the
“ham” or service man. Price 2/-, Post 6d. Our latest 20-page

' Bargain Bulletin " included free (separately by post, 6d.).

SPECIAL PURGHASE !!! Huge sclection of various types of Chassis
—suitable for Radios—Radiograms—AM/FM Tuners etc.
All brand new—Prices from {6—Personal Shoppers only.

ADVICE
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GREAT 1963 PRICE REDUCTIONS

New large purchases of components and reductions in purchase tax at
the beginning of the year enable you to build your transistor radio at
these vastly reduced prices.

BUILD THE % % % % % % %

REALISTIC “SEVEN”

The finest receiver at present
available for home construction

Fully tunable long and medium wavebands. Uses
7 Mullard Transistors: OC44, 20C45’s, OC71, OCBSID
and 20C81’s, plus Crystal Diode OA70.

STAR features

Y 7 Transistor Superhet. v 350 Milliwatt output into 4-inch flux speaker. v All components
mounted on a single priuted circuit board, size diin. X 5Lin,, in one complete assembly. J¢ Plastic
cabinet, with carrying handle, size 7in. X 10in. x 3}in., in chioice of colours: red jgrey, blue/grey, all grey,
% Easy to read dial. J External socket for car aerial. % IF frequency 470 kc/s. < Ferrite rod
internal aerial. J¢ Operates from PPY or similar battery. + Full comprehensive data supplied with
each Receiver. All coils and IF's, etc., fully wound ready for
immediate assembly. An outstanding Receiver. l.asky’s Price for £ 5 1 9 6
the compiete parcel including Transistors, Cabinet, Spealker, etc. P' : L
L& P, 4)6.
All components availablelseparate]y.

and Full Construction Data, Battery 3/9 Extra.
Data and instructions separately 2/6, refunded if you purchase the parcel,

THE SPRITE - 79/6 *2

“ Six-Transistor Superhet Miniature Personal Pocket Radio. % Long
and Medium wavebands. Used PP3 battery, ¥ Ferrite Rod aerial. % LF.
Frequency 470 Kc/s. Transistors: 3 x Philco 2067's, 2 x Mullard OC81 M, OC81 DM
and OA80 diode. ¢ 3 inch speaker. ¢ Printed circuit 2} x 2in. 9 Slow Motion
Drive. ¢ In plastic case, size 4 x 2} x Jin,

In order to ensure perfect results, the SPRITE is supplied to you with R.F. and L.F,
stages, Driver and Output stages, ready built witly all components ready mounted on
the printed circuit. To complete assembly you only have to fit the wavechange switch, tuning con-
denser and drive, volume control, earphone socket and aerial rud, the remaining components all
having been prefitted at the factory for you. The SPRITE is offered as above, pre-assembled, plus
cabinet, speaker and all components for final construction, at the inclusive price of 79;6. Postage and
packing 3/6 extra. Data and Instructions separately, 2/6. Refunded if parcel is purchased. Real calf

leather case, wrist strap, personal earphone, case for earphone and battery 12/6 the lot extra. Make no
mistake this is SUPERHET receiver of genuine commercial quality. 1t is not a regenerative circuit.
i

THE COROVER '6’

% A B-transistor plus 2-diode superhet receiver using the latest circuitry.
Three Mutlard AF117 alloy diffused transistors arc used with OA79
and QA91 diodes, followed by OCS81D and two OCS8l's in push-pull
% LF. frequency 470 Kc's. Covers the full medium and long wave-
bands. ¢ Sockets provided for personal earpiece or tape recorder, and
car radio aerial. Y Large internal ferrite rod aerial gives high sensitivity.
% Uses four 1.5 v. pen torch batteries. s All components mounted on a
single printed circuit. Simple stage by stage instructions. k¢ Cabinet
size 61 x 4x 1lin, With carrying handle. ¢ Al coils add 1.F.’s ready
wound.
ALL COMPONENTS AVAILABLE SEPARATELY. Data and instruc-
tions separately 2/6. Refunded if you purchase the Cpurcel.
Post and packing 4/- extra, AN BE BUILT FOR
Bauterles 1/4 extra.

£5.7.6

BUILD YOURSELF A TRANSISTOR RECORD PLAYER

@ AMPLIFIER., 300 milliwatts p.p. output ® SPEAKIEIE. 30 ohms, 5 in. Round matched
. Full to amplifier, 28/-. Post 2/-.

using two OCTL and twe O o 3  ® 3-SPEED PLAYER. 6 volt, complete with

assembled 33 2in., 39/6.  Knobs 3 t.o. crystal cartridge and two sapphire styli,

extra. Post 2/8. 69/6. Post 2/6,

Fully Guaranteed TAPE at Record Low Prices
Famous make, P.V.C. base on latest type

MICROPHONE BARGAINS
ACOS CRYSTAL STICK MIKE. T

plastic spools. New, perfect, boxed, guaranteed. M.C.39/1, complete with cable. List  £5/5/-
1,200it. on 7in. spool ....... e Fr ;g 0 LASKY’S PRICE 32,6. Post free.

}%ﬁ i g‘;‘msgggi,l _ " 38 6 § Crystal Hand or Table Mike, 15/-. Post free.
8501t. on 5¢in. spool . = 15 6 § [APEL TYPE MP110. High imup. xtal mic,
600ft. on Hin. spool .................. vep.na, 12 0 1tin. dia. X lin. thick. 95/, post 1/-.

2951t. on 3in. spool ... W .. 6 6 e = il

2,400ft. D.P. on 6in. spool ........... .55 0O TYPE NP100. Tie clip nule. 1 x § x §in. High

Well-known Americau tape, 1,200t., boxed,
18/- (listed 35/-). ) i
All other makes, types and sizes of tape in
stock in¢lnding E.M.1. and Scotch.

imp. xtal., 22,6, post 1/-.

.LUSTRAPHONE MOVING COIL pencil mic,
LFVH59.  Freq. response 50 to 12,000 cfs.
All impedances available, Listed 8 gns.

LASKY'S PRICE £4/19/6,

[ E— R E— Ry ___ EE]
MINIATURE EARPIECES for Pocket Transistor
Radios. Transparcnt ear-insert with 3ft. cord,
sub-min. jack and socket. Fully guaranteed.
Post free. CR.5. Crystal, high imp,, 9/-.
MR.4. Magnetic, low imp., 8/-.

SPECIAL OFFER! Verdick * Quality Ten'
Hi-Fi amplifier and gre-amplifier. Listed at £21.
LASKY'S PRICE £14/19/6. Post & Pkg. 7/

LASKYS

ADIO

CRYSTAL »
PICK-UP
CARTRIDGES =

LOWEST PRICES EVER! R

Some are less than half
list price. n

ALL COMPLETE WITH STYLI, L.P. AND
STANDARD (AND STEREO WHERE '
SHOWN). FULLY GUARANTEED, STAN-
DARD FITTING, WILL FIT MOST P.U.
ARMS AND HEADS, Postage 1/- extra each. -

MONO Type C.T.1. By well-known manir,
With 2 sapphire styli .... .9 B

Garrard Ceramic G.C.E.4 ... 15 0
Garrard Magnetic T.0.M.2 ... 15 0 .
Acos GP.5Y. ... ceve... 140
Acos GP.65/3 . . ...16 0
Acos GP.85/1 . ... 17 0O .

'~ STEREO Acostereo 73/1,with 2sapphires 25 0

Acostereo 73/2, with Diamnond LPJ B
Stereo and sapphire Std. ............... 29 §
Collaro type C Tumover, with 2

sappiires ... 19 11 -
Coilel $.C.1. Tumover, with 2 sapplires 19 11
Collel S.C.1 Turnover, with Diamond

LP/Stereo and sapphire Std. .. 25 0 .
Ronette Sjterec O.V. Turnover, with 2

Sapphires ..., 25 0
Ronette Stereo type 105 and 106 with 2 .

B 35 6
Ronnette Stereo type 106 and 106 with

Diamond L P/Stereo and sapplure Std. 39 6 .

AGOS STYLUS PRESSURE
GAUGE. Listed at 1276

LASKY’S Price 7/6

plus 9d. Post. New and hoxed.

MULTI TEST METERS

All new and unused and complete with test
ineters.

TAYLOR 127A 210 10 0
TAYLOR 88D . £23 10 ©
AVO Model 8 .£24 0 O
AVO Minor . £910 ©
Model P1 .. e 2214 0
Model P3 | .. ... £4 9 B
Model AN20 . £4 19 6
JENNEN 220s ... ... . £5 9 &
JENNENTPSH . ... £519 8
JEMCO MT 316 .............. - =519 ¢ i
Model EP.10K | £519 6
Model AN 27 . 8719 &
JENNEN 5600 .. ... £819 8
JEMCO MT955 . £10 19 &
KAPURA Mode! Ul . £119 6 .

P, & P. b/-.
Full detafls of all the above meters sent .
I'REE on request. 1

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO B o



4-SPEED AUTO-
CHANGERS

B.3.E. Type 1"A8

£519 6
B.4.R. Type UALI/UA20 £6 9 6
COLLARO Btudio €60 wired for stereu mu:£6 uwilguraal
I Moo
&AGNAVOX-COLLAEO' latest model, 4 speed Stereo
Auto changer. Fitted diamond stylus and ngvsrd dust

s S SRR
GARRARD

Model 209 Mono £719 8
Model 200 Sterco . .. £8 18 6
Auto-8limy Mono . o . #2997 0
Auto-8tim De Luxe Mono ......... .. £11 9 .0
Auto-8licn De Luxe Btereo . g{% 12 g
Lab Mode! “ A" Mono.. et

Lab M.od:I' A" Btereo . . £2010 O

Postage on all above &f-.

BINGLE PLAYERS i

Auto start and stop. Complete with plck-up and crystal

cartridge.

GARRARD TA Mk. [I, wired dor SBTEREO,

plag-in hend £8 .

JARRARD BRP10, latesi niodel, single player with
C.8 . £5 9

EM.I.  4-speed, wired for BSTEREO, fAtted
mono cartridge ...... . 256 5 0
As above, STEREO . & 6 0
Post on all above §/-. ]

COLLXRO JUNIOR $-speed motor and plclmlp 69/8.
B.8.R. TUS, non-anto. Turniable and pick-up. 58/6.

REMOTE CONTROL UNITS

Comprising on/off switch. Brightness and
volume controls. Conirols are rec

= into smart grey

ot plastic case, fitted

with 15ft. of 7-way

o multi-cable in grey

- p.v.e. Listed at
£2/2]-

LASKY'S

9/6

LESS THAN QUARTER PRICE

Build the New Lasky
MK Il FM TUNER
for £6.16.0 rcr.es

Non drift permeability tonlag pack by famous manufac.
tarer, frequency 88100 Mc/s; OABl balanced diode
outpat 21¥ stages and discriminator. Smart gold and
maroon glase dial 7% 3in., self powered, valve line-up;
ECCR5, 2EF80, EZ80 rectifier., Everything ready for
assembly. All commponents availzble separately. Dimen-
sions 8x 6 x5}in.  Optional extra EMB4 magic-eye
tuning indicator 8/8 extra. Circnit dixgram and full
data supplled 1/6 post free.

RE-GUNNED C.R. TUBES (full range stocked).
We shall be pleased to quoie on request.

P.M. SPEAKERS
3%in.  4in 5in.  6lin,  8in.  ‘10in. 12%n.

76 19/ k )
L8 A8 106 16- 168 25~ 278

T%4 - ox6 10x 2} 10x6 0xT
12/8 1226 25/- 256/~ 25/-

PRICE

WIRELESS WORLD

* LARGEST ond most COMPREHENSIVE

MARCH, 1963
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COMPONENTS,

TEST GEAR, ete, and FINEST VALUES IN GREAT BRITAIN

“TUDOR"

Belf-contained integrated stereo amplifier, including combinea
control unit pre-ampliier, Designed to previde high quallty
stereo and mong reproduction with a rated output of 6 wakts
per chanpel ateren: 12 watts mono. Input suckets are pro-
vided for the direct connection of most types of tunefs and
pick-ups, plus tape heads and high quality microphones, in-
cluding moving cull snd ribbon. Beparate output for feeding
a tape recorder avallable on each channel. Facilities include
inputs for Mic. 8§ m/¥; tape 4 m/v.—equalised for CCIR: R1AA.

STEREO AMPLIFIER

4.3 m/v.; flat 380 m/v; radio tuner 100 m/v. Overali response 80 cycles—20,000 cycles, LASKY'S PRICE

Controis fitted are bass, trebie, balance, volume, phase reverse, sterec sense, snd selector
Qutiputs 4, 8 and 18 ohmps. Malns voliage 105-240 v. A.C. Attractively styied In free-
standing metal case, finished in sliver and black. Bize: 14 x 8 % 4 inches. Buitable for
use with apny good quality tuner, speaker system, record player, etc. 'WIll form the basis
of a high fidelity stereo system. Brand New and Unused ln uker's original cartons.

£15.19.6

Carriage & packing 7/6

“TUDOR"” AM/FM RADIO TUNER

A seli-powered tuner covering full YHF Medium and Long
wuve bands. Excelient quu.ity provides perfect reception, can
be used with any good quality wmplifier. but especiaily suit-
able for the Tudor amplifier described above. Latest type
tuning indicator fitted. Multiplex output socket suitable for
atereo radio when nvailable. Beparate tuning of AM and FM
wavebands. Fully variable gain controi. For use on A.C. uaine
105-240 v. Attrattively styled in ivee-standing metal case.

finished In silver and Dblack. Size

‘race. £16.19.6
PRICE . » Carriage and packing 7/6. 14x8x4inches.

“LINEAR "’ AMPLIFIERS

" Diatonic ” 10-14 watt ........ .. 12 @ns.
“ Concord " 30-watt : 16 Gns.
1.45, 4-5 watt ... . £5 19 6
L.T45 Tape Deck Amp. ........ 12 Gns.
L10 10-watt with pre-amp. ..... 15 Gns.
L50 BO-watt..............cooceieeennt 22 Gns.
L5/5 Amplifier and Pre-amp. ...... 12 Gns.
L.P1 Tape Pre-amp. ................. 9 Gns.

DISTLER MINIATURE MOTORS

g .v%tlgaéjgy operated. 7 /1 1

20,000 VALVES IN STOCK

AT NEW LOW PRICES
Brand new surplus and imported, also full
stocks of B.V.A. valves. List post free,

Hi-FI TAPE RECORDER HEADS
High impedance Record/ Lasky's 29 6
Play. Low impedance erased. Price /
Upper or lower track. Post free
State track required when ordering. Per pair

SUB-MIN COMPONENTS

As used in the smallest Jupanese pocket transistor
radios. Colls, loudapeakers, I.P, transformers. Ganged
Condensers, ete., io stock at lowest prices. Aiso all
T.8.L. transistorised Miniature Units.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo or mono,

GARRARD A with GSC10 ......... £20 10

PHILIPS AG/1016 .._....
Carr. and Ins. 5/-.

Also Lenco, Connoisseur, etc.

with plug-in head cieeeeeo.- £16 19 6
GARRARD 301 .................... £20 12 ©
GARRARD 301 (Strobe) ........ £22 0 0
GARRARD A with GC8 ...... £19 14 0

0
0

TRANSISTORS

All Brand New and Guaranteed
GETS1 2/6; GET.S5 2/6; GET.S6 2/6;
GET.873A 3/6; GET.874P 3/6; OC44 7/6;
OC45 6/6; OC70 6/6; OC71 6/6; OC72 B8/-;,
0C73 18/-; OC75 8/-; OC76 8/-; OC81D 6/6;
0OC28 19/8; OC81 (matched} 6/6 pair 13/-.
SPECIAL PRICES FOR QUANTITIES.

STAAR KINDER RECORD PLAYER

45 r.p.m., 6 v. Battery cperated. Complete with pick-up
fitted crystal cartridge. Size only 74 x 6in. Fitted auto.
stop and start. New and perfect. LASKY'S PRIGE 49/6.
P. & P. 2/6.

2 speed model for 334 and 45 r.p.m, 79/6. P. & P. 2/6.
ONE WATT FULLY TRANSISTORISED AMPLIFIER
Can be used with Staar Kinder to make a fully portable
record player. Incorporates two GET114 and two power
transistors, in push-pull output. Fully built. Complete
with tone and volume controls, on printed circuit. Size
2#x 24 x 14in. Uses 9 v. PP11 or similar battery. Com-
plete with 3in. P.M. speaker. LASKY'S PRIGE 49/6. P. 2/-.

oy

-

CELLULOSE WADDING
For lining the interior of loudspeaker enclosures.
‘Width 36in,: Any length cut 10 nearest Gin.

P. & P.extra.

LASKY'S PRICE 2/1 1 per sq, yard and pro-rata. r

HEADPHONES
High impedance. 14/6 per pair.
A.K,G, Mudel K.50 8tereo headphones, superb quality
moving coll hemiphones. Low impedance £7/10/-
per pair includlog ear pada.

TESLA SONET DUOTAPE RECORDER
Continental manunfactured. 2 aspeed Tape Recorder
with 1§ and 3% i.p.s. Twin Track Recording to Inters
national standards.

“ Takes 3n. epouls.
+ Faat forward and fast re-wind.

+ Record level Indicator.

“ [nputs tor Microphone, Radio and Pick-up.

+ For use on 110 and 200/280 voits, 50 c.p.s. rusins

+ Digital pesition indicator. 4 I[n atiractive wood
case with metal top cover. Fitted with storage
compartiments and carrying bhandle. 3ize 13ip.
10in. x 7in.

+ High quality record-replay amplifier with internal
loudspeaker provides immediate high quality
reproduction.’

“ Bocket for internal speaker.

¥ Tone control.

Supplied with reel of tape, empty spool, microphone

and a selection of inter-connecting lewmis ete., with

canvas wiaterproof cover. Braod new and anused.

Lasky's PricE 24 GNS.  carr. and Tos. 1076,

33 TOTTENHAM COURT ROAD, W.I. | 207 EDGWARE ROAD, W.2.

2 mins. Oxford Street. Nearest Station, Goodge Street.

Both addresses open all day Saturday.

also NOW at: 192/3 FLEET STREET, E.C.4. FLeet st. 2833

MUSeum 2605

Few yards from Praed Street.

PADdington 3271

Close | p.m. Thursday.

Open all day Thurs.
Closed | p.m. Sats.

PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE;—207 EDGWARE ROAD, W.2.

"9 SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO

-f-.-'-'-'-

Catm Ny

" "n """
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52 Tottenham Court Road, London, W.1. @ Open 9-4, including Sats., Thurs. 9-+ e LANgham 0141

HIGHLY SENSITIVE METER oo

High-grade, 2}in. rectangular scale, 0-50 micro- =
amp. meter by Sangamo Weston which provides
an excellent basis for a really sensitive multi-
meter, valve voltmeter, etc. At present cal-
brated in Rontgens/Hour, but complete scale
can be simply removed, pasted over and re-
calibrated. An extra feature is a spring-loaded ;
scale change slide which can be moved to any of
four positions in conjunction with a range change
switch, if required. Unused in original package

and fully guaranteed.
GREER MICRO-MANOMETER ’paos ¢ Fiehly
efficient type of sen-
sitive, de-focusing, photo-electric pressure transducer having
an output large enocugh to operate a pen recorder. Supplied
as 2 basic laboratory nucleus which is suitable for a variety of appli-
cations and consisting of transducer, rigid precision cast chassis
and mirror system. Photo transistors, minor components and a
6 v. supply only are required to provide a manometer for operating
a meter or pen recorder, the maximum output being about 3.5 v,
2.5 mA) for a pressure of 30 cm. H20. Drift is approx. 1 to 2 mV.
per two hours so that pressure of 1 mm. of water may readily be
measured using an amplifier or micro-ammeter. Frequency response
is 3 dB down at 400 ¢fs. Full technical information, calibrating in-
structions and suggested circuitry supplied. Complete and calibrated

instruments can be supplied.
Prices on request. £9- 103-

ANTENNA BEAM ROTATING MOTOR 55'-

Magnificent series wound, split field
motor which is ideal for beam rotation,
winch operation, etc. Extremely robust
unit incorporates a 600 to 1 epicyclic
gearpox {output speed 12/15 r.p.m.) and
a magnetic brake to prevent overrun,
together with limit switches which allow rotation of approximately
3 turns in either direction. Originally designed for use on 24 velt
D.C. to actuate cowl gills on aircraft, but limit switches can be dis-
connected to provide continuous running in either direction and
removal of magnetic brake enables unit to be operated on any voltage
b:tween 6 and 30 volts A.C. or D.C. Size overall: 12 X 3}in. diam.
with }in. diam. splined driving shaft X #in. long. Current con-
sumption: 4 to 6 amps. at 24 volts D.C. Unused in original cartons.

25c/s TUNING FORK DRIVE AMPLIFIER 60)-

Modern, light-alloy cased, drive )

unit Type 114 containing a robust Carriage 3/6
8iin. induction sustained, 25 cfs.
tuning fork with attendant in-
duction pick-ups and waveform
_amplifier comprising 2 x DF50,
CV1092 diode, and 6L6 output.
Power is derived from a high cycle
transformer (easily replaced by a
mains type) together with a 5U4G
rectifier- and VS11Q stabiliser.
High grade compenents throughout.
Easily removed, flexibly mounted
tuning fork assembly can be
separately energized from 6.3 volts
A.C. only. Case size overall
81 X7} X 104in. ’

EXGLUSIVE GFFER—WICRO MINIATORE
TRANSISTOR AMPLIFIERS Someicicy coce-

sulated, top quality,
ultra-modern equipment originally designed for famous Hearing
Aids. Type 2: 3 transistors, rectangular pattern, size §in. X }in. X
}in. thick. Gain 40dB, frequency response substanually flat over
500—3,000 c/s. Ideal for probe units, signal tracers, electronjc
stethoscopes, etc. Operates from miniature Mallory Cell, size only

95 -

. Post free

Carr.
716

$in. diam,, ;in.thiclf. Complete with wiring inst:-u(}t,ic;tn;ér_me 35 /__
4-TRANSISTOR AMPLIFIER 45/- Fotord o

Specifically designed for general use
in Portable Gramophones, Radios,
Intercoms, Tape Recorders, etc. Latest
circuit design with transformer coupled
transistors in Class B operation. Two
separate inputs and 3 ohms output to
match standard loudspeakers. Built on
printed circuit board and measures only %
4tin. X 1llin. x S5in. high. 200 mW. : —

high quality cutput, completely wired and tested with flying leads,
battery, snap-on clip, circuit and instructions. Uses transistor radio
9 volt battery.

VACUUM SEALED ARMATURE RELAYS

Size 17 x 1% x 1jin. high excluding contacts and
mounting studs-and in unused, perfectly sealed con-
dition. All with 1,000 ohm energising coils except
where otherwise stated.

Type 1790 (10F/18937), 1 single pole changeover and one 2 pole
_ changeover.

Type 1791 {10F;18938), 3 separate pairs of contacts {made when coil

is energised).

Type 1792 (10F/18939), 3 separate single pole changeover switches

{1400 coil).

)
Type 1793 (10F/18940), | single pole

changeover switch. /6 Post and Pack:’nﬁ 1/6.
TYPE 102A INVERTOR

Input: 28 velts D.C. Output: 115 volts.
400 c/s, 3-phase A.C. at 625 VA, In excel-
lent unused condition. . Size:; 11in. X 54in.

TYPE 34 REGULATOR
(50UC/5820)

Self-contained voltage and frequency con-
trol unit for use with Type 102A Invertor.

Both units complete £1 5 Carriage 10/-
Post and

SMITH'S HYSTERESIS MOTOR 30/- o5,

Input 115 volts, 3 phase, 400 ¢/s. Output torque 25 gm. cm.
at 12,000 r.p.m. Size (excl. contacts and spindle) 2fin.
long X 1}in. dia. Driving spindle 0.165in. dia. X {in. long,
Unused in original packing.

PHOTO MULTIPLIER 30/- r ar. s

Type 27M1 by Ediswan and directly equivalent to RCA 'l‘%pe 831A.
Specially produced with flying leads and without valve base, but
absolutely unused in original packing.

COLD CATHODE TRIGGER TUBES

Sub-miniature cold cathode valve developed by Ericsson primarily
for computer work. Anode-cathode running voltage of 95 to 140
at 4.5 mA., and at 290 anode volts re‘iuire a trigger current of only
250 microamps to cause the anode to take over the discharge. Typical
ionization time: 90 microseconds. Will withstand up to 310 volts
with zero trigrer voltage without self-igniting. Complete with full

performance data in original packs of 100 at the specia
specsl £5.0,0

Minimum quantity supplied: 6 for 10/-, 20“ paid. Post Em-d
ETCHYOUR OWN PRINTED CIRGUIT KITS 21/- 723

free
Each contains over 60 sq. in. of laminated board and sufficient chem-
cals to make dozens of printed circuits, plus comprehensive in-
struiction book giving advice and examples on translating theoretical
circuits into layouts ready for etching. High quality materials—
completely safe to handie—carefully prepared to ensure fine definition
and uniform results without laboratory control.

GEIGER COUNTER TUBES

Brand new, individually tested, fully guaranteed, low veltage Halogen-
Euenched Geiger Mueller tubes specially manufactured by 20th

entury Electronics Lid. Highly sensitive and similar to tubes fitted
in high-grade instruments. Used in demonstration counters on B.B.C
and I.T.V. television programmes. IDEALLY SUITED FOR
HOME-BUILT GEIGER COUNTERS, BASIC EXPERIMENTA-

+

TION, INSTRUCTION, and for serivus work also. Circuits of
simple all-transistor ancl conventional valve 25 /_ Post &
counters supplied on request to purchasers. Packing 2/-.

COPPER LAMINATE BOARD

Excellent quality single sided Copper Laminate on 1/16in. thick

backing board. Sizes 6in. X 3in.—3 panels for 6/-, Post free.
10in, X 8in.—7/- each. Post free,
ELECTRO/MECHANICAL COUNTERS 10'- 53552, 6

)

Ultra modern, miniature style, precision
made units reading 0:9999, Fitted with
300 ohm coil. Size overall only: 3iin.
long X 3in. square, In excellent
guaranteed dondition.

ke
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STEREO TAPE ..‘6060‘m
PRE-AMPLIFIER { ! i
Model §TP-1. For use with current TRUVOX, BRENELL or COLLARO " STUDIO "
3 and § track Bterec Decks. Incorporates Ferroxeube Oscillator, 4-speed Equalisation
Bignal Level Meter and separate Gain Conirals. Includes ﬂ.eparate Power Unit.
KIT OF parTs £22.0.0 ASSEMBLED AND TESTED £28.0.0

—

MULLARD’'S TYPE «“C” -
TAPE PRE-AMPLIFIER

Buitable for most j}-track Mono Tape

Decks. [ncorporates Ferroxcube Push Pull

Oucillator and 3-speed Treblé Inductor. LA G i oo

Includes separate Power Unit. Assembled ......£19,10,0
—_———_—_—_——_—————
MULLARD’'S TAPE AMPLI- p

FIER (Model HF/TR3)

Based on Mullard's Type ~ A" design and
suitable for most § trnck Monc Tape Decks,
Incorporates  Perroxcube  S-speadd Treble
Inductor and Giisen Output Transformer.
Tncludes sepurate Powgr Unit.

Kit of ;mrts £13.1 3-0 Assembled £1 9.10.0

STERN'S * ADD-A-DECK " . :
A self contalued Unit conainting of Garrard Deck ‘k h

and matcbed Pre-Awplifier on one chassis. Provides
full 1tape recording tacllities and replays through
Pick-up Sockets of standard Radio receiver or

::2)('3'!';" . includes Spool of Tape £18-1 8'0
TAPE DECKS and COMPLETE
RECORDERS

By Collaro, Rrepell, Truvox, Wearite, Grundig, Fervograph, Philips and others , . .
Descriptive leaflets readiiy avallable.

EESrER——————————————ar L R el

THE “TUDOR"”
AM/FM TUNING UNIT

A SELF-POWERED HIGH FIDELITY TUNER
OF OUTSTANDING DESIGN. PROVIDES
FULL COVERAGE of the VHF/FM TRANS-
MISSIONS and aiso the LONG and MEDIUM
WAVEBANDS.

pricE ovLY £19.19.0
Operates perfectly wiih the STERN-MULLARD AMPLIFTERR and conlains maiching
FRONT PANEL In Biuck/(told or White/Binck. Also operates vqually well with any
Amplifier requiring iaput of 10¢ to 360 mfVolts.

Mk. Il “Fidelity”” FM TUNING UNIT 5T OF £10.10.0

An attractively presented Unit Incorporating MUL- ASSEMBLED

LARD PERMEARILITY TUNING HEART and AND TESTED £14.5.0
corresponding Mullard valve line-up. Very suitable to

operate with our Mnllard Amplifiers.

ARMSTRONG A )
RADIOGRAM CHASSIS o s
FULL RANGE IN STOCK, ALL PRO- e —

VIDES AM aud FM RECEPTION.

Model STEREQ 12 Mi. 2 p40 & 0 9 LA XN T

10 walts (ilatrated)

The most complete chaesis ever produced. combines
AM and FM Tuners, x Btereo Control Unit and two High Fidelity Amiplifiers in one
compact unit, provide u totsl of 16 watts for both many and steren. Other featnres in-
clnde: inputs for tape recording, play back, plek-ups and &terro radio (should this come
about); aeplc;mte wide range bass and treble contrul!i nx% b;lo?ince controt. B
Model STEREO 85 Mode

£29.18.0 - £21.4.0

5 Watts 5 Waits
Model JUBILEE MK 2 go8 K0 Model TVB VHF TUNER £20.8.0
8 Walts 8. 5. A self-powered tuner of outstandtng design

STERN'S INTER-COMM. or BABY ALARM
Employing the néw MULLARD ECLS86 valve to provide
two {or three) way conversatinn up to extreme dirtances.
Operstes from A, mains 200 to 230 volts.

PRICEB—MASTFER UNIT and ONE EXTENSION.

KIT OF ABSEMBLED
PARTS £6.17.6 und ThaTED ~ £8.0.0
Conatsts of 1 MARTER UNIT, =ize only 83n, % 5fin.

6in. and ONF. EXTENSION (a second extension may be
added at any time).

FOR OVER 25 YEARS

J' SPECIALISTS IN SOUND EQUIPMENT

'! COMBINED PRICE OFFERS !!

Includes small charge for special testing and
PRECISE MATCHING of the ASSEMBLED PRE-
AMPLIFIER (or Amplifier) to TAPE DECK.

STP-1 (Kit) and " STUDIO " Deck .. BEEEP ARSI, . - o R0 0 0 coo £39 0 0
STP«} (Assemibled) " BTUDIO " Deck ..............f. iiiiiiiiininnnn- 00
STP-1 (Kit) and Brepell Deck . R . . ....... £86 0 O
STP-1 (Anssembied) Brenell Deck. : .. 287 0 O
STP-1 {Kit) and Truvox Deek - J B 2,0 0 0 o oRED 0 ... 81 0 0O
STP-1 (Azsembled) Truvex Deck ......................... PR ... 89 0 0O
TYPE **C** (Kit) aml” STUDIO ™ Deck .... £26 10 0 Assembled £33 0 0
TYPE “C” (Kit} and BRENELL Deck £43 0 Assembled £50 0 0O

-
-

as 0

TYPE C* (Assembled) aind WEARITE Deck £70 0 0 (Includes Head Lift Trans
HF/TR3 (Kit) and ' STUDIO " Deck .. £26 0 O Assembled £33 0
HF/TR3 (Kit) and BRENELL Deck ... ... . 2849 O O Assembled £50 0
HF/TR3 (Assembled} and WEARITE Deck .. £70 0 0 (Includes Head Lift Trans.)

To build a complete TAPE RECORDER . . . We offer
HF/TR3 AMPLIFIER . . . STUDIO DECK ... PORT-
ABLE CASE. ..ROLA 10 x 6 SPEAKER . . . MICRO-
PHONME and 200ft. TAPE . .. ALL FOR £35.0.0

ALTERNATIVELY WE OFFER . . .
THE COMPLETELY ASSEMBLED and GUARANTEED

PORTABLE RECORDER MODEL CR3/5...FOR £4 3

(-1~

Stereo Amplifiers

MULLARD'S “10--10" STEREO AMPLIFIER

A HIGH FIDELITY DESIGN PROVIDING UP TO i
10 WATTS (per channel). SUPERBE REPRODUCTION 1 A
FREQUENCY RESPONSE FLAT TO WITHIN 3db = 2 s
from 3 o/s to 60 Kefs at 50 mW. e p
TOTAL HARMONIC DISTORTION AT 10 WATTS. ‘.ﬁ:’.@ *?;.a.’: g'? "
0.1%. S —
PRICE: e
(a} ASSEMBLED AMP- (b) A complete KIT
LIFIER (as fllustrated) £24'0'o of PARTS for £20'o'o
Built to the highest technical atandards aund presenied sirictly to MULLARD’S Specificn-
tion. Two specially designed GILSON OUTPUT TRANSFORMERS with 20% tups
are umed.
We can also supply the assembled MAIN AMPLIFTER only for operation with our DUAL
CHANNEL PRE-AMPLIFIER; this provides for a more versntile Installation and bs
ensentlal if a low output Magnetic Pick-op is lo be nused. When ordering specliy loudspeak. v
impedance.
{a) THE ASSEMBLED MAIN AMPLIFIER and ASSEMBLED DUAL £34 0 o
CHANNEL PRE-AMP .. .. .
() KIT of PARTS for both Units. £27 o 0

THE “TWIN THREE " STEREOD &
ANSEMBLED AND ¢

AMPLIFIER i i’ £9.0.0
Care. & Inn, 7/8 extra).

Baserl on 4 recent deslen by MULLARD LTD,

is ideatly snlted for nerin PORTABLE K ECORD

PLAYERS for which purpuose we oftera apecinlly

designed Case:

It Incorporates MULLA RD ECL, 88 Valves, srpurate BARS anrl

TREBLE CONTROLS .nd prodnecs up to 3 watts per chunnel. Frequency response is

40 ¢fs 10 %0 Kefs, sice 113in. v 3in. x Bin.

To construat & STEREQ PORTABLE RECORD PLAYER we offer - .

Assembled AMPLIPIER with two ROLA 8in. x 5ln. LOUDSPEAKERS and PORTABLE

CASBE for £16/10/0 (Corr. & 1nx. 718 extr).

T — —— —— — —— — — — — — —— — i w—

MULLARD DUAL CHANNEL PRE-AMPLIFIER

A four Valve alesign for both RSTEREOPHONIC and

MONOPHONIC operatlon. Onperuis equalty well with any

mike of Amplitter reynicing inpiat of up G- 250 mjv,

KIT OF PARTS . o £12.10.0 5 L.

3 oy .
ASSEMBLED «nd TESTED, ... £15.0.0 .

2

=

The “TUDOR" STEREO AMP-
LIFIER rriceoviy £18.18.0

A sell contained Awplifier desigued to pro-
vilé high (uality stereophonic and' mona-
vhonie reproduction. Each ehunnel provides
a rated ontpul of 8 watts and for monuphosic operatlon approx. 12 watts is prodnced.
8eprnrate BARR nmi TRERLE CONTHROLR

e s e S
TERMS: are available on Equipment over..... . . .. £10/0/0

POSTAL ENQUIRIES and ! DEMONSTRATION and SHOWROOMS AT...
WIAIL ORDERS T0. ... STERN RADIO LTD. PREMIER RADIO

STERN RADIO LTD. ? 109, FLEET ST. LONDON, EC4 | 23, TOTTENHAM COURT RD.
6-12, TUDOR PLACE, TOTTENHAM COURT RD. TEL. FLEET ST, 5812/3 “EDONDON, W1, TEL. MUSEUM 61289

LONDON, W1. TEL. MUSEUM 6128/9 OPEN.. 5 a,m. ta 6 p.m, SAT. close 1 p.m. OPEN...9 a.m. to 8 p.m. THURS. close 1 p.m,
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COMPLETE KITS
OF PARTS

Designed by MULLARD—presented by STERNS strictly to specification.

MULLARD 3-VALVE PRE-
AMPLIFIER TONE
CONTROL UNIT

Deslgned m1inly for the STERN/MULLARD range
of menophonic Power Amplitiers, but also suitable
ior any Amplifier requiring an input signal up to
250 mV. Five ioputs, including one equalised for
replay direct from high impedance tape head, and
one tor low ontput magnetic pick up. Quiput for tape
record, Beparate Baas and Treble controls, High Pass
Filter 20 to 160 cjs. Low pass Fitter b to Y Kofa.
Power requirements 250 v. at § mA., 6.3 v. at 0.8 amps. Totally enclosed case silver
hammered. Bize 113 x 4} x 4din. Front panel. Polished perspex in choice Black or

white. ¢ irorparts £10.10.0 D £13.13.0

s mesrsd 15199
MULLARD **5-10” MAIN AMPLIFIER

For use with MULLARD 2-stuge pre-amplifier with
which an undistorted power output of up to 10 watta
ia obtalned. SBPECIFIED COMPONENTS AND
MULLARD VALVES including PARMEKO MAINS
TRANBFORMER and choice of PARMEKO or
PARTRIDGE Oulput. Transiormer. £10 o o
COMPLETE KIT (Parmeko Ofput trans) Vs
13.10.0

ABSEMBLED AND TESTED
ABOVE INCORPORATING PARTRIDGE OUTPUT

TRANBFORMER £1/8/- extra.

| —— A — L E— — — — ——— e — — —

THE MULLARD 33/RC
A HIGH QUALITY AMPLIFIER DEVELOPED

¥ROM THE VERY FPOPULAR 3-WATT MUL-

LARD " 3-3" DEBIUN.
£11.10.0

ASBEMBLED
IP(JI\%'I(‘)BF £8 8 o AND TESTED

Complete {0 the MULLARD specifization including
PARMEKO OUTPUT TRANSBFORMER. B8witched
inputa for 78 and L.P. records plua a Radio position.
Power to drive a Ba\dio Tuner s also n\allnhle

T 7 7 THE MONO-GRAM

A small Amplifier of genuine high quality perform-
ance. Incorporates new MULLARD ECL86 Valve
separate BABS and TREBLE controls and preduces
up to 3 watts undistorted output.

ETOF £4.10.0
£6.10.0

¢

z ;

Perfectly aulted for Poriable Installations for which

ASSEMBLED
and TESTED

* ﬂ m
et B

€

l
|

PORTABLE CABE £3/10/-, t:!?
AMPLI-

pu we offer .

AMPLIFIER (Kit) and 8 x 5in. BPEAKER (£1).
for £9. Ahernatively with ABBEMBLED AM
FIER £10.

The case quoted above will accommodate some 4 speed
Single Record Units. A larger model for autochanger
is avaijlable for extra 10/-, With this Equipment a
COMPLETE PORTABLE RECORD PLAYER CAN
be built for £14.

MULLARD FOUR CHANNEL
MIXING UNIT

Bell powered Cathode foliower output. In-
corporates two inputs for CRYSTAL MICRO-
PHONES, ope for CRYSTAL PICK-UPS und

a fourth for Radlo or Tape.
£11.10.0

KIT OF ABSEMBLED i #
PARTS £8.8.0 AND TESTED Allernative Maodel 1/L provides

for one input matched for moving coll or ribbon mike £1/1%/- extra,

SENSATIONAL BARGAINS

A BULK PURCHASE ENABLES US TO OFFER
THESE TWO GRUNDIG MODELS AT APPROX.
HALF PRICE . . . Each is fully GUARANTEED.

THE GRUNDIG ** MINIBOY ”

The “LITTLE" SET§
with "“BIG""
PERFORMANCE

ORIGIN 5\ L =——
PRICE £1 o 10 o SPEAKER ENCLCSURE

A 8ix Transistor (plus two Diodes} Portable covering the Medjum Waveband.
8mall enough to slp into Handbag or Pocket (4 x 3¢ % Hin.) but when at home "' hig set ™
performance is obtained simply by slipping ihe set into the companion 8peaker Enclosure
(Bize 81 x 3] x 14in.)
GRUNDIG T M.60 TAPE UNIT
FORSTEREOQOPHONIC or MONOPHONIC OPERATION, BEAUTIFULLY-8TY LED
WITH FINGER TIP CONTROQLS. CONSISTING OF TAPE DECK INCORPORAT-
ING HIGH QUALITY PREAHPLIFIER 2

-

1

* ®

111 !

LIST PRICE I8

ph e £49.10.0

A completely self contained seli powered Unlt designed
to add full TAPE RECORDING facilities to existing
sound reproducing equipment. Will operate with the
majortty of high quality audio Installations and idealiy
suited for our MULLARD AMPLIFIERS. When
ordering piense state the make and type of Ampiifier
or Radiogram to be used with the Unit.

LUSTRAPHONE MICROPHONES
Full range of MOVING COIL and RIBBON types
with Stands and Accessories are in Stock.

MULLARD'S 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employing two EFRS vaiver und designed to

operute with the Mullard MAIN AMPLIFIER

but alan perfectiy sultabie for other makes.

% Equalisatlon ol the latest R.I.A A, characteristic

W Input for Crysta) Pick-ups and variabie relue-
tance magnetic types.

% [nput (a) Direct from "High Imp. Tape Head.
(b} From « Tape Amplifier or Pre-Amplifier.

% Bensitive Microphone Channel. Wide range BASA and TREBLE Contrels.

£6-6-o ASSEMBLED AND TERTED £9-10-0
COMBINED PRICE REDUCTIONS

{2) The KIT OF PARTS
to build hoth the **5-10"

KIT OF PARTB

{a) The **5-10** uini the 2-

Main A i Yalve Pre-amptifier hoth
oym Amplifer and the  £15.15.0  Assemvied and Tewes $21.10.0
AT 0 The -10% st e
Amplifer and 3-Vaive  £40 10,0  rvenserinrpne ™t £25.10.0

Pre-Amplifier
With PARTRIDGE OUTPUT TRANSBFORMER £1/8/- catra.

THE MULLARD 510/RC AMPLIFIER

The popular complete ~ 5-10 * jncorporating Comirol Upit
providing up to 10 watts high quality reproduclion. Spce
ifled components and new MVLLARD VALVES.

Includes PARMEKO - MAINS TRANBFORMERS
and choice of the latest PARMEKO or PARTRIDGE

Output Transformers.
Price; COMPLETE KIT ........ £1 2 o o
ABBEMBLED AND TESTED. £1 6 0 0

With PARTRIDGE OUTPUT TRANSFORMEB £1/6!- exl.m

WESTOCK THE COMPLETE RANGE OF

HIGH FIDELITY LOUDSPEAKERS BY
GOODMANS, WHARFEDALE and W.B. STENTORIAN

A few recommended examples:

8 INCH TYPES 12 INCH TYPES

GOODMANB “AXIETTE” £5 5 0

W.B HFB16 ........ .... £5 19 6 QOODMANS * AXIOM 201 ¢
WHARFEDALE “SUPER 15 wylis £0 15 0
8/RB/DD " . _........ £6 14 0O GOODMANE" &‘ION JO].

10 INCH TYPES 20 walts ... .. 0
GOODMANS" AXIOMI0" £5 16 8 W.B. Model HF 1214 15 watts £10 5 6
W.B. Model HF1016 79 0 0 WHARFEDALE “WI2/R8" £10 10 0
WHARFEDALE " GOLDEN WHARFEDALE "Buper 12/

W/R8/DD " L. T17 0 R8IDD * ... ..., ..., £17 10 ©

ARE YOU PLANNING TO INSTALL HI-FI?

AND UNCERTAIN OF THE TYPE OF EQUIPMENT TQ USE—OUR WIDELY
EXPERIENCED TECENICAL STAFF WILL WITH PLEABIRE PUT FORWARD

RECOMMENDATIONS-—STATE TYPE OF INSTALLATION CONTEMPLATED and
APPROX. PRICE LEVEL.

CREDIT BALE TERMS are avallable on ail Equipment over £10.

FULLY DESCRIPTIVE LEAFLETS are readily available-

LEAK and QUAD AMPLIFIERS

-pleare enclose 8. A E.

LEAK. -~ TL/12 PLUS " POWER AMPLIFIER with the ~ POINT £31 10.0
ONE PLUS " PRE- AMPLIF“:.R .. 14 watts rated output. . .. b U -
LEAK, " TL25 PLUB ** with the * POINTONE PLUB "' PRb A\I’Pl l- £37 16 0
FIER.. .28 watts rated output. . U 0
LEAK. " BTEREC 20 " POWER A'\! PLIFIER \\ I“l the” VARIELOPE £55 9 o
STEREO " PRE-AMPLIFIER ...22 watts {11 walts per chanael) N r
QUAD O. POWER AMPLIFIER with QUA[‘ H CONTROL UNIT £42 o o
L] L

16 wntta output

"VHOME !

RECORD PLAYERS

THE COLLARO " JUNIOR " d4-spevd single £3 10 o
piayer with separate crystal pick-up...... g .
CUNSTRUCTU RS GARRARD Model SRP10 B8ingle Record £5 0‘0
Player fitied with high output crystal pick up Oyl
THE NEWGARRARD “AUTOBLIM 4 ered £7 10 o
A Range of axt;‘»chxngrr with ery=tal pick-up. .. QL
1] g RARD " AUTOBLIM DE LUXF 4-
Easy To Assemble | speert Anlochanger,’ Incorporates transerip- £11 8 o
Prefabricated !ll’onnz gl&lfiup Armchb SR —
o ARO 4-8p antochanger
Cabinets | unit with Studio > 0 * pick-np. ... .. £6.19.6
+ B.S.R. Model UA14, o J.apeed Mixer Auto- £6 10 o
Degigned by the W.R changer with erystal pick-up. ........... & >
‘'BTENTORIJAN"® I The new GARRARD Mode! 4HF nghanth
COMPANY for - Hi. Biagle Rscnrd Plnyor. fitter] with the Iatest
Fi Lowdwpesker aye- | Coririgge "o o o v £16.17.6
tems or to accommodate | PHILIPS Model AG101S. A 4
high gualily equipment. Pluyer which can be opersted both manually
FULL RANGE IN STOCK, | and automatically. Sultnble for Moo or £12 12 o

Bterea operition
Carringe anel inmirance on each above 5/- extra.

please enclose S A.E. for

descriptive leaflets.

FULLY GUARANTEED TAPE....
NEW. PERFECT AND BOXED

3in. 8pool 150ft. .... 4/8  7in. 8pool 1,2001L.. . 19/- 3in. Spool 800ft. .. 16/-
5in. Bpoo) 6003t, ....12/-  7in, Bpool 2.400it...47/6  Bjin. Speal 12001, ..18/-
b3in. Bpool 850ft. ....15/- 3in. Bpool 2251t. . .5/8 7in. Bpool 1,800t -

ALSQ IN BTOCK: E.M.I,, SCOTCRBOY, PHILIPS, GRUNDIG (BASF) in uli sizes from
3in, to 8in. reels.
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| ) IIQY\SS TALS & . - — =2
COMIPONEN ]l' SS LD

TEL TEM 1189 2 . 4. LFARLHAM STRFET WC2.

Near Canr;bridge Circus. A few minutes walk from Leicester Square or Tottenham Court Road Underground Stations.
HOWURS OF BUSINESS: 9 to 6. Saturdays 9to . OPEN ALL DAY THURSDAY

Special offer of AR 88's I Ay TR AR

| volts. Output 17 volts ) amp., 9/, post 2/-.
AR 88 LF Receivers, 75-550 Kc/s. and 1.5 to0-30 Mc/s. 110/240 v. A.C. input. Price from £27/16/-

(slightly soiled exterior) to £30 {as new). Carriage and packing 25/-.
AR 88F rack mounting as new. 540 Kcfs. to 32 Mcfs., 110{240 v. A,C. Price £39/10/-. Carriage ::I.trs prip:n:rr:SFoOuI::‘tEF;:S’c.”o";saoppve.d G?boof{‘lzfie
ARANRECking 137-. 6.3 v. 4 amps., 96. P.P. 2/6. Type (350/120)

AR 88D 540 Kc/s. to 32 Mc/s. | 10/240v. A.C. Slightly soiled exterior £35. Carriage & packing 25/ Tapped 200{250v. input. 350/0/350 v. 120 mjA.

TYPE 46 WALKIE-TALKIES. Best buy 63 v. 3f amp. 5 v. at 2 amps.. 16/6. P.P. 3/6.
in TX/RX units in years. Complete with CRYSTALS ! !! Type S5K. Pri. 200/250 v. Qutput. 350{/Q{350 v.

i ive- i g 350 m/A. 5v. 3 amps. Tapped 4 v. 2 v. 2 amps.
all accessories at give away’zrlce. 3-Channel LARGE RANGE OF 10X, 10XJ, FT243,

crystal controlled TX and R Supplied com- 10 Kv. ins. 20 v. | amp. 7.5 v. | amp. 5 kV.5
e with one pair of cryscals, coll box, rod | | FT241 CRYSTALS ALWAYS IN STOCK.| | m/A. Price 25/, P.P. §]-.

aerials, leads and plugs. valves, balanced arma- | fS_end stamped a.dd"'?”ed envelope for
ture head set with throat-mike. Coverage: ree comprehensive list.

| SPECIAL H.D. 50 volts 10 amps. transformers
3.6 to 4.3 f:1c,’s or 6.7 to 7.6 Mc[§. by means of | 250 voles input. Brand new and boxed. Con-
plug-in coil pack. (State which frequency LIGHTWEIGHT PICK-UP ARMS. Com- | servatively rated. 55/- each. Carriage 7i6.
preferred when ordering.) Requiresonly I150v., | plete Hi/G. turn-over head. Standard & L.P. |
|5|v.. and 3 v. dry batteries. Range over 10 | 17/6. PP. I/9.
miles under good conditions. Full instructions
supplied. As new. We offer this fine unit as DECCA X.M.S. L.P. HEADS. Brand new. BC610 TUNING
listed above with all accessories, at 42/é6 per 8/6, P.P. I/-. UNITS .‘f.
unit or £4 for two. Postage and packing 6/6. | yaARIABLE W.W. ATTENUATORS. : I‘\ﬁh e
Set of batteries 24/- per set. American G.E.C, 4 Step atrenuation 292 db; | Choice of 5-6.35 or 6.35-8 Mc/s.
HELIPOTS. Brand new and boxed. 2,000 | |0.88db; 16.9 db; 22.9 db.; with jin. spindle | These compact units (9 x4 x2in.)
Ohms 10 turns. —0.1% linearicy. 18/6 each. | in case 3in. x 3iin. x 2}in. Brand new, boxed | were used as plug-in tuning boxes
P.P. 1/6. 22/6. P.P. i/6. with the BC610 TX. Conraining
GANGED WIRE WOUND 2 section miniature variable condensers of
variable resistors. 360° continuous rotation 140 pfd.. 100 pfd. and a standard
30.000 Ohms 4 watts per section |- or — 5%. TERMS OF BUSINESS size 50 pfd. A 0-100 graduated x
zin. spindle 2;in. diameter. 12/é each. CASH WITH ORDER. Handling charge of 16 | knob dial i#in, dia. D.P.D.T.
20-0-20 AMPS METERS. 2in. flush mounting. | on all orders under 20/- where P.P. is not | toggle switch and several other

D.C. Brand new, |1/6 each, post |/6. otherwise stated, | components. Price 6/6 ea. P.P. 3/-.

VARIABI.E VOLTAGE TRANSFORMERS PORTABLE
INPUT 230v. AC 50/60~
BRAND NEW. Carriage Paid. Buy direct from the importer,

keenest prices in the country. All spares
available from stock.

Type 01 0-260 volts at 2.5 amps. ... £5 19 &

Type |  0-260 volts at 5 amps. ......... €% 0 0

Type 2 0-260 volts at 8 amps. ......... £l4 10 0

Type 3 0-260 volts at 10 amps. ... £16 10 0

Type 4 0-260 volts at 20 amps. ... €32 10 0 Input 230 v. A.C. Output
These instruments are fully shrouded. : : variable 0-260 v. A.C. at

2.5 a.  Fitted in beautifully
finished steel case. Complete
with volt meter, pllot lamp,
fuse, switch, carrying handle,

BC22I FREQUENCY METER BRAND NEW INSULATED TESTERS
125 kefs to 20 mcfs. (tMPORTED)

These well known heterodyne frequency

meters are offered in first class condition. | D-C. voltage 500 £9/17/6.

Complete with original calibration book. o L

Inqividuzlly tested before dispatch, £14, carr. Range n Meg -
paid. ohms 0-500. Price

£22/10/-, carriage

/ﬂ_ﬁﬁﬁ—tﬁ‘ AVO cvex paid.

B I}MODEL 7. In-

‘] dividually tested 7 Ampere A'c'/D.c.

on all ranges and

.‘ guaranteed. In- VARIABLE OUTPUT UNIT

clusive  of  Test

Input 230 v. A.C. Output continuously VARi-
Leads. €Il each. | ABIE from 0 to 260 volts A.C. OR 0 to 230 volts

P. & P. 5/-. D.C. at 7 amps. Robustly constructed in metal

Leather carrying case case, complete with safety fuse, neon indicator

20/ and volemeter. Size 17in. x 12in. x 7in. Weight
& 36ib. Price £34/10/-, carriage 20/-.

SERVICE TRADING COMPANY




MaRrcH, 1963

WIRELESS WORLD

89

ULTRA

Easy to use source of UY for dozens of practical
and experimental uses.

12 vole 36 waet AC/DC SBC 6/6, P: & P |f=.
12 volt 60 watt AC/DC 5BC 8/6. P. & P. |/-.
Transformer to suit che above: Inpuc 200-240

A.C. 12 volt 36 watt, 16/6; P, & P, 2/6, Input
200-240 A.C. 12 volt 60 wate, 22/6. P. & P, 3/6.

Set of 4 Colours FLUORESCENT PAINT,

_Red, yellow, green and blue. In {oz. tins.
tdeal for use with the above Ultra Violec Bulbs,
?/6 plus 1/6 P. & P.

—
(senernons we oe)

CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 curns at I.68§ ohms,
Price 22/6 each. P. & P. I}-,
Bases for Carpenter relays ex

new equipment. 3/6 each,

NSPI CV229% STROBOTRON FLA;\SH
TUBE made by Ferrantl, brand new, 1.O.
base. Price I5/-. P. & P. If-.

G.E.C. SEALED RELAYS TYPE MIl484.
180 ohms. 12 volt operation. 4 changeovers
{will operate from 6 volt). Price 12/-. P. & P. |/-.

G.E.C. SEALED RELAYS TYPE MI|494,
24 volt 670 ohms coil. | pole C.O. Brand new.
Price 10/-. P & P. /-,

NEW P.O. RELAYS TYPE 3000
2,000 chms coil. 4 make 4 break. 12/6 each.
6,500 ohms, { changeover, | break, Price 12/6.
10,000 ohms coil, 2 light cfo. 2 heavy duty
¢fo. Price 22/6. 16,000 ohms, 2 make 2 break.
Price 15/, P. & P. |/- each item.

G.E.C. SEALED RELAY TYPE M.[492.
24 vole 670 ohm, 4 changeover, Ex new equip.,
12/6. P. & P. I}-,

100 OHM COIL for é v. operation, 4 make,
4 break, 9/6.

SIEMENS HIGH SPEED RELAY. SEALED
TYPE H9%D. 500 plus 500 ohm. Ex new
equip., 12/6. Plus If- P. & P. Very lacest type
sealed. H96E. 1,700 ohms plus 1,700 ohms,
;inglePCIO contacts. Price 18/6 each, plus |f-

BASES with top clip for Siemens H series. 3/6
each.

SLIDER RESISTANCES

W Geared drive, new,
|.2chm, 14amp., 27/é
35 ohm. 3 amp., 37/6
75 ohm, 2 amp., 37/6

P. & P. 3/6.
3.5K, 25 wartts.

W.W. RHEOSTAT.

New,

Price 7/6. P. & P. |/6.

NEW RHEOSTAT

100 wate. Wound on Ceramic
former. In metal case with lin. x }in. spindle.
New in maker’s packing. 32/6. P, & P, 3/-.

EVERSHED & VIGNOLES MEGGER
CIRCUIT TESTER. Low reading ohm
meter). 2 ranges, 0-3, 0-30 ohms. Complete
with cest leads, battery and leather carrying
case. £6/6/-, post paid.

ADJUSTABLE THERMOSTAT
Adjustable between 55-75 F. 8/6 plus I/6 P. & P,

UNISELECTOR 8 bank 25 way 75 ohm coil
full wiper, Ex, cquipment, Individually tested.
45/-, plus 26 P, & P.

HIGH SPEED BLOWER UNIT
200{250 volt A.C. Powerful 2 speed motor,
11,000 and 13,000 R.P.M. 17/, plus 2/6 P. & P.

EX P.O. MAGNETIC COUNTER, either
500 ohms for 24 volt operation or 3 chms for
6.volt D.C. operation. 4 figures to 9,999,
Price, either type 8/6. P. & P. |/6,

AUTO TRANSFORMERS. Step up, step
down. [110-200-220-240 v. Fully shrouded,
New. 300 wate cype £2/6/6 each. P. & P. 2/é.
500 wace type £3/7/6 each. P. & P, 3/9. 1,000
watt type £4/10f- each. P, & P, 6/6.

1.750 ohms

VIOLET BULBS

-

500 MICROAMP SUB-MINIATURE M/C
METER

tdin. diameter, flush
mounting, single hole
fixing. Scaled 0—| MA.
Supplied with Resisto
for use as | MA f}
required. This minia-}
ture instrument is fully 3
tropicalised, and¥made
to che highest Ministry
standard.

29/6, plus I/-P. & P.

MAGNETIC COUNTERS
10 IMPULSES PER SECOND

Very latest High Speed type ex
P.O., guaranteed perfect, type No.
100B, coil 2,300 ohms, for 48 volt
D.C. operation (will work on 36
vole), overall size 4 % | x lin. Also
available, type I0lA which can be
used as an- interesting accessory
with our Strobe unit, Either type
price I5/-. P. & P. I/6.

New Miniature Type 3% long x § square.

300 ohm coil 12 volt D.C. operation. Skelecon
type (less oucer cover), §0/- pius 1/6 P. & P.

230VOLTA.C.GEAREDMOTORS

Type BI6G 80 r.p.m. .26lb inch
£1/19/6. P. & P. 2/-.
Type DI6G 5 r.p.m. L7Ib. inch

£2/9/6. P. & P. 2/6.
Type DI6G 13 r.p.m. 1.45lb inch
£2/12/6. P. & P. 2/6.

VEEDER MECHANICAL REVOLUTION
COUNTER

6 figure fitted reduction drive.

PRICE 10/6. P. & P. /6.

ORP 60 MULLARD CADMIUM
SULPHIDE PHOTOCELLS
With mounting and leads including circuit for
making light sensitive switches. 7/6. Posc paid.

MINIATURE LEDEX SWITCH

24 volt D.C. oper-
ation. 2 Bank Il
position plus
Homing Contact.
A Miniature and
compact form of umselector.
brand new equipment, 32/6. P. & P.
2/)-.

MINIATURE LEAD ACID ACCUMU-
LATORS (brand new). 2V. 1.5 AH, Size
4 % |14 x lin. Wt. approx. ilb. 16/6 for 3,
P. & P. fe6.

12V. 0.75 A.H, Size 4 x 3 x |3in,
2 Ib. {can be used as double &V).
P. & P, If6.

DELCO 12-27 VOLT D.C. shunt wound motor
5,400 r.p.m, Torque 4in.
oz, Double spindle.

P Smooth running, extremely

powerful, ex new equip-
ment. 12/6. P. & P 2/3.

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY *37/6"

The ideal instrument for workshop, lab. or
factory. This wonderful device enables you to
‘" freeze '' motion and examine moving parts as
if stationary. We supply a simple circuit dia-
gram and all electrical parts including the
NS5P2 Strobe tube which will enable you to
easily and quickly, construct a unit for infinite
variety of speeds, from | flash in several seconds
to several thousands per minute. New modified
circuits bring price down to 37/6 plus 3{- P. & P.

SELENIUM FULL WAVE
BRIDGE RECTIFIER

D.C. output 36 v. 10 amp., fitted in
funnel {removable). Size |l4in, x Bin.
Price 45/-. P. & P. 4/-.

NEW

We. approx.
15/6 ca.

cooling
x 4%in.

Ex-

149-DAY CLOCK-
WORK TIME
SWITCHES

USED but guaranteed
| amp., 25/-. P. & P. 2/6.
24 amp., 30/-. P. & P. 2/6.
5 amp. type in weather-
proof case, 39/6. P. & P.
/6.

TRANSISTORS
Ist grade Brand New
OC4l ... 6— 2N458 .. ... . 20/
OC45 ............ 5/ 25005 NPN 30—
OC45 mfpair ... 9/~ 25013 NPN 100/-
OC73 ... &/~ GETIO4 ... 6/
oCh39 ... 12/6 GETIOS ... 10/-
OC200 10/- GETS73 ... 12/
ocwt ... 21/- GETS73 mfpair 25/
DIODES
OA9| 3- ISIVE 4
OABl ............ 3/- 25108 4/-
X781 ... 4/
ZENERS 5%

Z2A33F 3.3 v. | watc - 10—
Z2A82F 8.2 v. | watt 10/—
Z2AI100F 10 v. | watt ... 10/
OAZ200 4.6 .25 wate 10/-
OAZ20I 5.1 v. .25 watt 10/
OAZ207 9.1 v. .25 wace . 10/~

L.T. TRANSFORMER

Type |. Pri. 200-240 sec. tapped 30, 32, 34,
36 vole at S amp,, 57/6. P. & P. 4/-.

Type 2, Pri. 240 sec. tapped 30, 40 and 50 volt
at 5 amp,, £4/15/-, P. & P. 5/-.

Type 3. Pri, 200-240 sec. tapped 10, 17 and 18
volt ac 10 amp., 57/6. P. & P. 4/,

Type 4. Pri. 240 sec. tapped 6 and 12 volt at
20 amp., 72/6. P. & P. 5/-.

METERS, GUARANTEED PERFECT

S5 amp. D.€C M.l 24in, fl. rnd, ..,......... 1}6
0-4 amp. A.C. M.l, 2{in. proj. calibraced
O=40yay . . 5........ K. K. = 22/6
10-0-10 amp. D.C. 2in. fl. round .. 12/6
Voltmeters
400 v. AC. M. 4in.rnd. 35/-
90-180 v. A.C. M.I7 44in. fl. iron..,...... .. 25/-
Milliammeters
0-1 Milliamp Meter. 24in. F.L. ......... 25/-
0-350 MA. T.C. 2in. fl.rad, ............... 8/6
500 microamp., M.C. 2}in. rnd. F.L.
scaled 15/600 volt. NEW ... 16/6
0-250 microamp 2tin. P.R. plug in  ...... 22/6

Postage on all meters |f- each.

SANGAMO WESTON DUAL RANGE
YOLTMETER. 5 and 100 vole D.C. 3in.
scale. F.5.D. 1 mA. Brand new in carrying case
with Test prods and leads. Price 27/6. P. & P.3/-,

CROMPTON PARKINSON BRAND
NEW | h.p. MOTORS. 230/250 VOLT
A.C. 1,440 R.P.M. "Ficced with 24 x iin.
SPINDLE. Price £3/I5/-. Carriage 8/6.

SPECIAL REVERSING M4-VOLT D.C,
MOTOR 2 AMPERE. Quadrant moves 90
degrees with limit switches. l|deal for open-
ing doors, etc. Price 22/6. P & P. 2/-.

DESK TELEPHONES—TYPE |

Used but
Complete with two-

perflect.

way cailing system

{buzzer). Internal

battery. AH ready

for simple two-wire

connection. Price

£3/2/6 each or £6 the pair. P, & P. 3{6 each
handset.

DESK TELEPHONE SETS—TYPE Il
similar to G.P.O. extension telephones. Each
complete with automatic dial, internal bell and
lang connection core and junction box. Used
but in perfect working order. Price £2/17/é
each. . P. & P, 4/-.

Postage and Carriage shown above are inland only. For overseas please ask for
quotation. We do not issue a catalogue or list.

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 LITTLE NEWPORT
STREET, LONDON, W.C.2. Tel.:

GER 0576.
{OFF LEICESTER SQUARE)
ALL MAIL ORDERS. ALSO CALLERS AT:

47-49 HIGH STREET, KINGSTON-ON-THAMES.

Tei‘ephone KiNgston 9450.
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Take your Ears )
TO THE |

AT THE |

HOTEL RUSSELL
RUSSELL SQUARE, LONDON, W.C.1

where you will hear a wonderful array of |
sound reproducing equipment for the
home. At this year’s International Audio
Festival and Fair the world’s finest loud-
speakers, amplifiers, tape recorders, pick-
ups, discs, tapes and many new and unusual
accessories will be continually demonstrated.
There is as much for the newcomer to the
world of quality sound as for the expert . ..
with equipment at prices to suit all pockets.
No one whose pleasure is to make harmony
in the home should miss this ‘‘Audio Fair."

THURS. | APR. 18 | 257,

FR.  |APR.19|":r. |
SAT. APR. 20 Ef)a.bn;'.m. TO OBTAIN
SUN. [APR.21|"zr. | “ivivarions

Just ask at your nearest Audio, Radio, Music
or Record Shop, or write direct (enclosing
stamped and addressed envelope) to :

AUDIO HOUSE, 42 MANCHESTER
STREET, LONDON, W.I

MAKE HARMONY IN THE HOME

3

[ ®
Miniature SIEMENS
Selenium
Rectifiers @@ —ou= .o
Type Input voltage Qutput
Capac- Resis- Pulse d-c
itive tive operation mA
load load
Vv y Piv
E125C5 125 25 35 5
E25C5S 25 50 70 5
E37.5C5 375 75 105 5
E50C5 50 100 140 5
E625C5 62.5 125 175 5
E75C5 75 150 210 5

For rectification of a-c and pulses, for use in phase and

frequency discriminators, limiter circuits and

hum suppression circuits. Wide use in stabilizing circuits of

transistorized radio sets.

Further details from U.K. Sole Agents:

R.H.COLE (OVERSEAS) LTD.
26-32 Caxton Street, London SW1

Telephone SUL livan 7060, Telex 23864

TELEPRINTERS-PERFORATORS

REPERFORATORS TAPEREADERS:

TWO0O, FIVE
and
MULTIPLEX
OPERATION

TELEGRAPH, AUTOMATION and COMPUTER ACCESSORIES

Desk-Fax,

Picture Telegraph Equipment, :
Matrics,

Morse Equipment, Cold Cathode
Stroboscope and Electronic  Forks, Pen Re-
corders, Switchboards, Rectifiers, Tape Pullers
and Rewinders, Governed, Synchronous and
Phonic Motors, Suppressors, Teleprinter and
Teletype Tables, Silence Covers, Terminals,
V.F. and F.M. Equipment, Telephone Carriers
and Repeaters, 3
and 8 Channel Mul-
tiplex Transmit and
Receive Racks and
Equipment, Send/
Receive Low and
High Pass Filters,
Teleprinter and Re-
lay Testers, Oscil-
loscopes, Valve
Meters, Teleprinter and

Electric
Teledeltos Paper, Plugsg Sockets, Key, Push,

Testers,

Miniature and other Switches, Cord Wires
and Cables, Relays and Relay Bases, Uni-
selectors, Telephone, Decimal and other
Counters, Telegraph and Mains Transformers,
Racks and Consoles, Miscellaneous Accessories.

BATEY & GOMPANY

Gaiety Works, Akeman Street, Tring, Herts.
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING
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ABSORPTION WAVEMETERS
MARCONI TF-634B. Covers from 20 to 300 Mc/fs in four
plug-in coil ranges. Complete with individual calibration
charts. Accuracy 1% Indication is on a 50 mA 24in. panel
meter. Selt contained |14 v. battery. In original transit cases.

MARCONI NOISE GENE-

TF987/1
RATORS. DETERMINE NOISE FACTOR

of AM. & F.M. receivers. A.C. mains
operation. Stabilised H.T. AS NEW.,
Tested, £15, carr. 7}6. SLIGHTLY USED
(but tested). £8/19/6. carr. 716

COSSOR DOUBLE BEAM
OSCILLOSCOPE TYPE 1035
A modern oscilloscope in good working
order. Limited number only. £45.

Carriage 30/-.
Bc221 FREQUENCY METER
125 kefs. to 20 me/s.
This crystal controlled heterodyne fre-
quency meter is too well known to need
further description. Those we offer are
complete with correct individual calibra-
tion book and are carefully tested and
guaranteed. Condition £16

is very good.
LAYOIE LABORATORIES TS-127/U
WAVEMETER

An American made wavemeter covering

375 to 725 Mcfs. Individually calibrated

chares. Resonance is indicated on a 3in.
uare 0 to 200 microammeter. 9in. x

IHin. x 7in., wt. {7 lbs. A beautiful job in

new condition. £3/19/6. Carr. 7/6.

MARCONI SIGNAL GENERATOR
TF-517. Three ranges. 18 to 58 Mc/s. in
2 individually calibrated ranges and 160 to
300 Mc/s. by directly ealibrated dial.
A.C. mains operation. As new condition
in original transit cases with instruction
book. £10/10/-. Carr. LI,

Condition as new. £5/19/6. Carr. 7/6,

STANDARD SIGNAL GENERATORS
MAACONI TF-144G. This covers Irom 85 Kc/s to 25
Mcfs with calibrated cutput irom luV to | volt It operates
from A.C. mains 200 to 250 volts 50 cps. Stray radiation
is virtually zero and monitor meter for * Set Carrier "
and " 5et Mod " is a 3{in. panel meter. Supplied complete
with mains lead and correct dummy aerial lead IN
EXCELLENT CONDITION AND TESTED £25. Carr. 30/-

L, C & R BRIDGES
AVO. Capacity 5 pfd. to 50 mfd. Resistance 5 ohms to
530 Megohms. Inductance can be measured against external
standard. Balance is indicated on a meter which can be
used as a valve voltmeter from 0.1 to |5 v. Leakage test
and Power Factor scale. A.C. mains operation. Tested and
'sgra?née;d and in superlative condition. £9/10/-, plus

MINIATURE RELAYS (ALL BRAND NEW and BOXED}

G.E.C.. sealed, wire ends, 6702, 2 H/D makes, MI099 10/6
G.E.C., sealed wire ends, 5,000 2 cf/o, plat., MI1052 12/6
" UNISELECTORS

25 position, 8 bank double wipers, 50 volt operation.

Ex-equipment and tested. 45/-. Post 2/6.
LOUD-HAILER EQUIPMENT

IDFAL FOR CROWD CONTROL, FACTORIES, FETES, ETC, GON-

SISTS OF 4 SPEAEER UNITS AND CONTROL UNIT. COMPLETE

WITH MICROPHONE, HEADPHONE AND SPARE:, OPERATES

FROM 12 VOLTS (D.C. OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED
OUTPUT) CONSUMING ONLY & AMPS, QUTPUT POWFR 8 WATTS,
ALL TESTED WOREING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. £4/18/8, CARRIAGE 25/6.

RECEIVER R 206 MK. 2
A super communication receiver with ALL the right
features. 550 Kcfs to 30 Mcfs in 6 ranges. Turret tuning,
osc. vernier control super slow motion tuning. Fantastic
sensitivity. Complete with power supply and speaker and
in good condition £16, plus carriage &

SEARCH RECEIVER
Type ANJAPR4. Covers 38 to 1000 Mcfs. with 3 Plug-in
R.F. Heads. TN 16 (38-95 Mc/s.}, TN 17 (74-320 Mc/s.) and
TN 18 (300-1000 Mc/s./. Self-contained power supply for
115 v. 50 .2.600 c.p.s. Thoroughly reconditioned as new. In
100 per cent. mechanical and operational order, £100.

HEWLETT PACKARD 205 AG. An
American audic signal generator of the
finest quality. Ranges 20 to 200, 200 to
2,000, and 2.000 to 20,000 c.p.s. Qutput
is 5 watts. Fully variable attenuator
0to |10 db in | db steps. Qutput im-
pedances 50, 200, 500 and 5.000 ohms
CT ungrounded. Input and output
monitor meters Operation from (10
volts A.C. mains. Electrically perfect
but wooden cases may be slightly dam-
aged. £30. Carr. 30/

R 1475 RECEIVERS

Also known as receiver Type BB these exceedingly versatile
ex R.AF. |l valve receivers cover 2-20 Mc/s in four bands.
Many unusual features such as 600 Kcfs. Xtal reference
oscillator, Xral controlled BFQ, voitage stabiliser and
variable selectivity are incorporated The dial is exception-
ally large and readable and sensitivity is of the order of
I microvolt. In very good condition. complete with power
unit (A.C. and 12 v.) and working order. £15. Carr, |0/-.

AERIAL KITS. Comprise seven 4ft. aerial
rods. Makes a |6ft. and a 12ft. whip aerial.
Includes an aerial base with 2 ground spike,
All contained in a steel tubular container
with webb carrying strap. ideal for field
day (or fishing). 22{6. Carr. 4/-.

CO-AXIAL RELAYS (Switch Type
78A). Simultaneously switch two sepa-
rate inputs to alternate outputs. 24 volt
D.C. coils (can be hand aperated). Size
(approx.}) 5 x 3 x 3In. 8/é. Post 2/6.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear-muffs
and leather-covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 22/6. Post I/6.

SILICON RECTIFIER., B800 P.LV. The
Modern Marvel. §in. x #in. Can be used
to replace T.V. rectifiers up to 500 mA.
(4092 ballast resistor). 7/6.

SANGAMO
WESTON
VOLTMETERS
Sé61. Dual range
G-5 and 0-100 w.
D.C. FSD | m/A.
3in, scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads.
BRAND NEW. Boxed. 27/6. Post 2/6.

PCR COMMUNICATION RECEIVERS
Made by Philips these compact 6-valve receivers incor-
porate an RF. two IF and a full size cutput stage for loud-
speaker use. There is a phone jack for moving coil phones.
All sets are in PERFECT WORKING ORDER and give very
fine results on short waves,
TYPE PCR has a self-contained speaker and covers 850 to
2,000, 200 to 550, and 16 to 50 metres.
AS NEW CONDITION .......ccovniiininaniiinins £6 19 6
TYPE PCR2 requires external speaker and covers 850 to
2.000, 200 to 550, and 13 to 50 metres.
USED (GOOD CONDITION) ............... £E5 19 &
TYPE PCR3. Requires external speaker. HMHas medium
and two short wave bands, Covers 200 to 550 metres,
2.5 and 7 Mcfs (120 to 43 Metres) and 7 to 23 Mc/fs (43 to
13 Metres). USED (GOOD CONDITION) £ 8 0

CARRIAGE (any type)} 10/6.

POWER SUPPLIES. The above receivers require
250 volts HT and 12 volts LT. We will supply any of the
above receivers fitted with a BRAND NEW INTERNAL
POWER SUPPLY for £2 extra. Fully guaranteed ready
for use on A.C. mains,

CHARLES BRITAIN (Radio) LID.

Il UPPER SAINT MARTIN'S LANE
TEMple Bar 0545
{Opposite Thorn Houset

LONDON, W.C2

Near Leicester 5q. Station.
Shop hours: 9-6 p.m. (9-1 p.m.) Thursdays. Open all day Saturday

AVO MODEL 7
AYO MODEL D

With Leather Case £1 extra,

All meters are in perfect working order
and first-class condition. Complete with
batteries, leads and instructions, Please
add 5/- for registered post and packing.

£11-0-0
£8-19-6

MILLIAMMETERS
Panel meter 0~I milliamp. Flush mounting
circular. Barrel diameter 24in., outside
diameter 3}in. Dials are scaled 0-100.
Resistance is 75 ohms. Fe & NFe. BRAND
NEW. 25/-. P. & P. (/-

Meter Rectifiers (5.E.L). 1 mA. 8/6.

GAUSS METERS

American type T5-15/AP. Made by Marion
Electric for M.IT. Radiation Lag. A5
NEWY, £7/10f-.

AR-88 SPARES
Escutcheons (Windows), 10/86.

Knobs. Medium size. Set of 8, 15/-.
Mains Transformer, 29/6. P. & P. 4.
Block Condenser (3 x 4 mifd.). 15/,

P. & P. 2/6.

CONSTANT VOLTAGE TRANS-
FORMERS. Input 190 to 260 volts.
50 c.p.s. Qutput 115 volts at kVA. A pair
of these will give a constant output of
230 voles at 4 kVA. Price £15 each, plus £1
carriage. Two for £30, carriage paid.

*C" CORE TRANSFORMERS
Pri. 230 v. 50 c.p.s. 510-0-51Q at 275 mA.
375-0-375 at 83 mA. 6.3 at 9A. 6.3 v. at
2A. (twice). 6.3 v, at |A. (twice), 6.3 v,
at 1.5A. 6.3 v, ar 0.5A. 5 v. at 3A. 6% x
6 x 74in. high, Weight 25Ib. Removed
from equipment but in perfect con-
ditien. 32/6. Carr. 10/-.

HEAVY DUTY BLOWERS
For 200-250 v. A.C./D.C. mains, 300 watts.
With |3 inch diam. twin "'V ' shape
outlets. 2 f[engths of hose. 4 spare
filters and brushes. Suitable for in-
dustrial use, forges. et¢, Brand new,
£4/19/6. Carr. 10/6.

FERRANTI
YOLTMETERS
NS.
0-300 volts, 25-
100 cfs. Moving
wron, 6in. scale.
FI. mtg. Her-
metically sealed,
grade IN, Made

1955. BRAND
NEWY. Boxed.
79/6. Post 4.
INDUSTRIAL METER. Iron clad. 0 to
300 v. A.C. 50 cycle. Moving lron. 6in.

scale. FI. mtg. BRAND NEWY. 59/, P. 4/-.
G
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! TAX — CUT — PRICES !
ARMSTRONG AF208 AM/FM

RADIOGRAM CHASSIS

% Full VHF Band (87-108 Mc/s.} and Medium
Band, 187-570M + 7 Valves *x 5 Watts
Output +* 15dB Negative Feedback % |
For 3, 7. and i5 ohm speakers. Send S.A.E.

for leaflet.
£21 .4-0 Carr. Free

Armstrong Stereo 12 Mk. 2 Chassis £40/5/-
Two separate push- pull channels each 8
watts output giving 16 watts total, full cov-
erage of VHF, medium and long wave-
bands. Stereo and mono inputs for tape
record, tape playback, radio and any type
of pick-up.

Armstrong Stereo 55 Chassis £29/18/-
|0 watts output is available from two sep-
arate channels, each 5 watts. Full cover-
age of the VHF and medium bands.

C.R.T. BOOSTER TRANSFORMERS

For Cathode Ray Tubes having heater Cathode short
eircuit and for €.R. Tubes with falling emission, full
instruetions. Mains ioput, 10/6 es.

TYPE A. LOW LEAKAGE WINDINGS, OPTIONAL
25% and 509, BOOST ON SECONDARY; 2 V. OR

4v. ORB:SV OR 103 V.OR 133 V.

(State tube voltage required.)

Price

BARGAIN SALE PRICES

New boxed YVALVES 90-day guarantee
0Z4 5/- 8K7@ 5/-|EABC80 8/-,PCLS2 10/-
1R5  6/-|6K8G 5/-|EBSL 4/- (PCL84 10/
185  6.|sL6@ &/ - |EBC4l  B/-|PLSL  10/-
1T4a  3)-|6N7M /- |EBC81  8/- [PL83 8-
2X2 2/-16Q7G  @/- | EBF80 g/- | PY33 15/-
354 %/-|68N7  5/- ECH42 9/-|PY80 -
3av4 7/- | 8V6G h/- | ECH81 9/- | PY81 8/=
395 T/~ |BK4 5/~ | ECL82 10/- | PY82 -
504  6/-|6X5  6/-|EF85 /- | QP25 9l-
5¥Y3 6/- | 12AT7 b/-| EF8% 8/~ | 5P4l 3/-
524  ©/-|12A07 5/-|EL32 Ei- | sP8l 3
8AC?  4/-|12AX7? 9j- ELS4 - |22 -
6AM6 4/- |12BH? 7/-|E¥51 9/- | UBC41 8/-
BATS 8/- | 12K7 b5/~ EXY88 /- | UBC81 9/-
6BA6  7/-|12K8 14/- [EZ40 7/-|UBFS0 /-
6BE6  5/-(12Q7  G/-|EZ30 2/~ UCHS81 8/~
6BW6 9/-|25Y5G @/-|EZS1 7/~ | OCL82 10/
804 5/-135L6 9/~ |HABCBO 10/-|UCLE3 12/
6D8 5/-|35Z4 5/-| HVR2A 5/- | UF8D /-
8Ge  4/-|s07 5/ |KT33 8/-| UL4l 8
6HE 3/- 954 2/~ | KT78 8/- OY4l /-
635 5/- | DAF8& §/- MUl4 /- UY85 ris
636 B/-|DFe8  §/-|PCCB4  §/- | UU9 Y-
8J7a G/~ DEK86  §/-| PCF80 g/~ VR150/30 f¢/-
6K6 5/-1DL86 8/- 'PCF82 8/-' W8l 8/-

TAX — CUT — PRICES ! /!

COMPLETE RADIO
CHASSIS £4.19.6 post 5/-

4 Muliard valves, 5in. speaker.

Superhet Circuit, BRAND NEW,

Size #x 6 x 51in. lngh Tested by us ready lor use,
v. AC./D.C. mains, as illustrated with illuminated dial.

200/250

Fully tunable over medium &nd long wave. 12 months

guaraniee. Only £4/19/8 post Hi-.

MAINS TRANSFORMERS

200,250 AC PFost 2/- each

STANDARD 250 0-250, 80 mA,, 8.3 v., 2.5 a., {apped
4v. 4n., Rectifier 8.3v. 1 n. tapped Sv.or4v.2 &, 22/8

Ditto 350-0-350 .. ......(ccunqaenraqas . 28/6
MINIATURE, 200 v, 20 mA ., 6.3v.1a..... 10/6
MIDGET, 220 v, 45 mA., 6.3 v. 2 a....... 15/8
SMALL, 220-0-220 v. 50 mA., 6.3 v. 2a....... 78
STANDARD, 250-0-250 85 mA.,8.3v.3.5a..... 17/6
HEATER TRANS., 8.8 v. 1} a.......c...0c0s 78
Ditto tapped see, 1.4 v,, 2,3, 4,5, 6.3 v. 1} amp. 8/8
HEATER TRANS. 8.3 v. 4 80........... .. 10/8
GENERAL PURPOSE LOW VOLTAGE, Outputs
3,4,5,6.8,0,10,12, 15,18, 24and 30 v.at25. 22/8

AUTO TRANS, 150 w., 0,115 v. 200, 230, 250 v. 22/8
AUTO. TRANS. 500 w., 0, 115, 200, 230, 250 v. 82/8

PARMEKQ MAINS TRANSFORMER. Made lor
speeial contraet, the ratings can safely be doubled.
Gnarapteed 2 years. Primary 0-110-210-230-250 v,
H.T. 300-0-300 v. 50 mA. L.T. 6.3 v, 1.8a, Weight
8Ib, Price 17/8, post 2/6.

MAINS POWER PACK. Size 3% x 4} x din. with mains
iransformer, metal rectifier and condensers provides
smoothed H.T. 220 v. 45 mA. D.C. L.T.8.3 v. 2 a.
Centre tapped A.C. Ready built on strong metal chassis.
Brand new. Barzain 29/8. Post 2/8,

MULLARD *510* MAINS TRANS, TO SPEC. 30/-.

O0.P. TRANSFORMERS. Heavy duty 50 mA,, 4/6. Minia-
ture 3V4, ete., 5/8. Small, pentode, 4/8. Multi—r&tlo. 716
Multi-ratio heavy duty posb-pull 10 w., 16/6.
Goodmans heavy duty 10/20 w. 6K pusbh-pull, 30/-.

Estone ultra-linear OT/ML 10 w., Spee, for “510* 451-
INTERVALVE TRANSFORMERS. 3:1 4:1 5:1 O/-.

L.F, CHOKES 15/10 H,, 60/65 mA,, 5/-: 10 H. 85 mA.,
10/6; 10 H, 120 mA., 12/6; 10 H. 150 mA., 14/-.
FULL WAVE BRIDGE CHARGER RECTIF[ERS 2, 6
or 12 v, 1} a., 8/9; 2 4., 11/3; 4 a., 17/6.

Frea charger circnit

CHARGER TRANSFORMERS. Tapped inpnt 200/250 v,
for charging at 2, 6 or 12 v. 1} 2., 15/6; 2 a., 1'%/6; 4 a.,
22/6. Ammeter 0 to 5 a + 9/8.
4 AMP, CAR BATTERY CHARGEB with Ameter, Leads,
Fuse, Case, ete., for 6 v. or 12 v., 68/8.

BOOKS (List S.A.E.)

“W.W.” Radio Valve Data 6/-
40 Circuits for Germanium Diodes 3f-
High Fidelity Speaker Enclosures 5/=
Valve and TV Tube Equivalents 9/6
TV Fault Finding 5/-
Quality Amplifiers 4/6

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/350v.  2/-| 50/350v, 576 ([16/450v. Bl-
£/350v.  2/3|100/26v. 2/ g‘;’lggov. 4-
4/350v.  2/3260/25v. 2/ TN, ge
8/450v. 2(3| 500/12v. 3/- 5. 005/8\7 -
16/450v. B/~ 1000/12v.  3/- 35", narisny. ar
32/450v.  3/9/8+8/460v.  3/6 39 4 29 4 30/3809, 7R
25/25v,  1/98 +16/450v. 3/9 [50 + 50/350v. -
50/25v. 2/~ 16+16/450v. 1/3 |84 +120/3507. 11/6
50/50v.  2/-'32+32/350v, 4/8!100+ 200/275v. 1276
ADASTRA 2-STAGE HI-FI AMPLIFIER

READY BUILT, WIRED & TESTED
A.C, only, 200-250 V. Valves ECLBé and EZ80.
3 watt quality output. Mullard tone circuits
bass boost, treble and volume controls.
Separate engraved front-panel with de luxe

finish. Heavy duty output transformer 3
ohm. Quality mains transformer. Stove
enamelled chassis size éin. x 5in. x 3in,

Bargain Price £4/19/6. Circuit supplied.

MORSE KEY with code—2/8: BDZZER—{/-.
VALVEHOLDERS. Pax. int., oct., 4d. EA50, 6d. B12A.
CRT, 1/3. Eng. and Amer. 4, 5, 6, and 7 pin 1]
MUOULDED int. Oot. or Mezda Oc: 6d.; B?G, BSA BSG,
BYA 0d. B76 with can, 1/8. BOA with can, 1/9 Ueramio.

Radio Valve Guide. Books |, 2, 3 or 4, ea. 5/—
Transistor Superhet Recejvers 7/6
Practical Radio Inside Out 3/6
Master Colour Code 1/6
Practical Tape Recording Handbook 5/-
Coll Design and Construction Manual 5/-
Radio, TV and Electronics Data Book 3/é
International Radio Stations List 2/6
High Fidelity Stereo Gramophone 5/-
Modern Transistor Circuits for
Beginners 7/6
Principles of Colour T.V. (Patchett) 16/-

TINNED COPPER WIRE 18 to 22 s.w.y. }b., 3/-.
COPPER ENAMEL WIRE 31b. 18 to 22 1.w.z., 2/9, 24 to 30
3.w.g., 3/6, 32 to 40 s.w.g., 4/8.

CRYSTAL MIKE INSERTS, High Cutpui. ¢/
Miniature size. 1x1ix} 1liin or rIm xiin

ACOS MIC. 60, insert 1fin. dia. » }in.. .. 816

ACOS STIOK MIKE 30-1 . .........c..00unne a35(-

T.S.L. DE LUXE STICK MIKE .............. 85/ |

TAX — CUT — PRICES
BAKERS Quality Loudspeakers

SELHURST
CHOOSE
THE
BEST
AND
SAVE
POUNDS

12in.
12in,
| 2in.
12in.,

Baker 15 w. Stalwart, 3 or |5 ohms 90/-
Stereo, foam suspension, }5 ohms £6/17/6
Standard 20 w. 40-14,500 c.p.s. £8.

Bass 25w. 20-18,000 c.p.s. £12/12/-.

12in. Ultra Twelve, 20 c.p.s. to 25 kfes. £17/10/-
15in. Baker Bass Auditorium, 35 w. MK. }l. £18
Details and Enclosure Plans S.A.E.

LOUDSPEAKERS, P.M, 3 OHM. FAMOUS MAKES, 2}in.
3in., 4in,, bin., #n. x 4in., 15/8 each; 4in. Hi-Fi Tweeter ' X
95/.; 8in. Plessey, 17/6; 84in. Goodmans, 16/6; 10in.
B.A., 30/-; 12in. Plessey, 30/-; 10in. x 6in. E.M I. 22/8.
E.MI. 13}in. x 8in., 35/-; Stentorian HF1012 10in,, 82/6;
HF10168, £8/10/-. 12in. R.A. 150 35/-.

CRYSTAL DIODES, G.E.C., 2/-; GEX34, 4/-; 0A81, 3/-.
Crystal Colls HAX, 3/- .KAXL. 3/6; DRR2, 4/-; DRX1, 2/6.
CRYSTAL SET BOOKLET 1/-.

CRYSTAL SET KIT, 12/5.

HEADPHONES, 4, 000 obms, 15/- pair. HEADPHONES,
moving coil 100 ohms 10/- pair.
SWITCH Cleaner fiuid, squirt sapout, 4/8 tin.

TWIN GANG CONDENSERS * 0-0.” Transistor 208 pF and
176 pF, with (rimmers and screen, 10/6 each; 3685 pF,
miniature, 1fin, x 1}in. x 1}in., 10/-; 500 pF standard with
trimmers, 9f-; midget, '7/6; midget with trimmers, 8/-;
500 pF siow motion drive, standard or midget, §/-. Small
3 gang, 500 pF., 17/6. Single * O * 365 PF, 7/8.

SHORT WAVE. Single 10pF, 25pF, 50pF, 78pF, 100pF,
180pF, 5/6 each. 365pF, 7/6.

TUNING AND REAGTION CONDENSERS. 100 pF, 300 pF,
500pF, 3/6 each, =olid dielectrie.

CONDENSERS, 0.001 mid. 7kV. T.C.C., 5/8; ditto 20 kV,,
9/6; 0.1 mid. 7 kV., 9/6: 100 pF to 500 pF Micas, 6d.;
Tubular 500 v. 0.001 to 0. 06, 9d.; 0.1, 1/-;0.251/6; 0. "1/360
v, 9d.; 0.6/500 v, 1/9; 0.01/2, ooo ., 119} 0.1/2,600 v, 3184
CERAMIQ CONDENSERS. 500 v. 0.3 PF. to 0.01 mfd., 9d.
0.1/30 v., 1/3. High voltage pulse ceramics, 100 pl., etc., 216.
SILVER MICA, 10% 5 to 500 pF., 8d.; 600 to 3,000 pF, 1/-;
close tolerance (plus or minus) i pE‘). 2 {o 47 pF, 1/-;
ditto 1% 50 to 816 pF, 1/-; 1,000 to 5, 000 pF, 1/8.

465 Ke/s. SIGNAL GENERATOR.
Price 15/~. Uses B.F.0. Unit ZA 30038 ready made
with valye 186. POCKET SIZE 2fin, x 4}in. x lin.
Only one resistor to ehange! Full instractions suppled.

. Battery 8/6 extra. 69 v. 4+ 1} v. Details S.A.E

WAVECHAKRGE S3WITCHES

2 p. 2-way, or 2-p. 6-way, long spindle .......... 3/8
3 p. 4-way or 1 p. 12-way, long spindle . 3/8
4 p. 2-way or 4 p. 3 way, long spindle 3/6
8 p. 4-way 2 waler, long spindle ..... /6

8
Wavechange * MAKITS ** Walers available; 1 p 12-way
1 waler, 8/6; 2 waler, 12/8; 3 waler. 16!—
wafers up to 12, 3/6 each extra.
d.p., 3/8; d.p.dt., &/-.

Rotary Toggles, s.p., 3/6; d.p., 4/6

JACKS. English open-cirouit 2/6, closed-circnit 4/6.
JACK-PLUGS, /-, Screened 4/-, Grundig d-pm, 3/6.
BULGIN ROR-REVERSIBLE PLUGS AND SOUCKETS
Mains selector Panel with plug, 1/-.

JASON F.M. TUNER COIL SET, 29/-

mers 107 Me/s., detector transiormer and heater

choke, Cirenit and component book using four 6AMSE,

JTason chassis with ealibrated dial, all components and 4

valves,

DEL FMT2 KIT
with New J. ason Cabinet, all componeats Power Pack and

2 p. 6-way, 3 p. 4-way, 4p. J-wave, 8 p. 2-way.
Additional
TOGGLE SWITCHES, s.p., 2/-;
Grundlg—typs 8-pIn, 1/3: Grundig Lerd Type, 3/6
P74 2-pin 4/3; P73 3-pin 4/8; P194 6-pin 5/6;
H.F. coil, zerial coil, oscillator eoil, two i.f, translor—
2/6 .
COMPLETE Jason FMTI KIT.
£6/5/-
Ready Built FMTI Power Pack 28/6 exira.
5 valves £10. Or less Power Pack £8/5/0

EF50 BY@, BSA, Int. Oct., 1/-. B7G, BSA cans, 1/- each,

.

48-HOUR RETURN OF POST MAIL ORDER SERYVICE

RADIO COMPONENT

Our written guaraniee with every puichase,

Buses 133 or 68 pass door.

S.R. Stn, Selhurst,
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! TAX — CUT — PRICES !|! TAX — CUT — PRICES !|! TAX — CUT — PRICES
Volume GControls | 80 st GOAX || ALUMNUN cHASS. 15 swe, P, aniriied, || MONARCH RECORD PLAYER

Long spindles. Midzet 4 sides, rivetted cormers, lattice fixing holes 2}in,

Semi-air spaced $in,
5K ohms t02 Meg, Stranded eors, 64, sides, 7in. x 4in. . 4/6; 9in. x 7in. . 5/9; 1lin. x 7in.,
LS D.P. 40 yds. 17/6; 80 Fh 25’,_ 8/9; '13in, x fin, , B/6; 14in, x llln 10/6; 15in. x

14in., 12/6.
Sireo L8 1076, D 7. 1476 Fringe Quality, Air Spaced | | ALUMINIUM PANELS. 18 s.w.g. I2in. x 12in., 4/6
Linear or Log, Tracks. Losses Cut 50%. 1/- yd. 14in, x 8in. 4/-; 12in. x B8in. 3/-; 10in. x 7in. 2/3;

gmgglﬁ]; .;L'Ugssl ]iflﬁ.nIDiltO sockets 1/3. / e L

ERS, Bands I, I, IM........... . ....... 12/6 HF CHOKES 2/8. Osmor QC1 6/9.

COAXIAL PLUGS 1/-. PANEL BOCKETS 1/-. N - .
LEAD SOCKET 9/-. COAX, OUTLET BOXES 4/-. FERL RN Y. /- pair; HAX (3(; BvRL 88

BALANCED TWIN FEEDER 6d. yd., BC or 300 ohms. | AL ool bOaEns and cores.

“TWIN SCREENED FEEDER 1/6 vi.. 80 ob:rs. /
EXTENSION SPER, CONTROL. 10 obm 3/-, 25 ohm 6/6. | ooy, T ORMERS 8957 or
TELESCOPIC CHROME AERIALS. 13, 'extending. o
43in., 8/6 each, Coax. Adaptor 1/8.

§in. 8d., pin. 10d.
8 and cans TV1 or 2, lin. sq.
x 23in. or e, 59, % 1}rn,, 2/- with cores.

SLOW MOTION DRIVES, Epicyelic ratio 6-1, 2/3.

RO puras Y 10 gvn o 10 wer. 1| SUGLEON 2o 0w B0 S 05, o i e e
W, st w, 4d.; 1 w, B4 R ! :
HiGH STABILITY. § w. 1% 2/-. Prelersed values, 10 | Z8/6. Stands for above irons 12/ extra. BUILD IT YOURSELF using 4-SPEED
obms to 10 meg. Ditio 5%, 10 chms to 22 meg., 9d. > :ZR MONARCH AUTOCHANGER
5 watt WIRE-WOUND RESISTORS 1/3 o ADY BUILT ND-
10 watt 10 ohms-10,000 ohms {11‘6 EAGLE 4 TRANSISTOR _PUSH PUITL SOME PORTABI?.\ENC‘;;'EPLIFILEI(EHH;I\.UX
B 2/- 1| AUDIO AMPLIFIER Size3x 1ixiin. || LOUDSPEAKER. FULL INSTRUCTIONS
- o e OBO00 o« TOTORRR, o RRRRL 00000 3/- g rteu.dyd buadlt tminiatl;re push-pull axfut:llﬂer I\:lthl Total Price
i put and ontput transtormers, 4 transisiors. (-3
485 kofs, lsf;,g Eﬁﬂ:ﬁﬁﬂfﬁ (;Zlnﬁ‘ sgpi;L_r % fin. x for use with record piayers, inurcorm:, or “BABY Carr. and ins. 5/-, £11 10 0
fin. High Q and good band width. Data sheet supplied. AL%RM * Complete with 1ol {nstructlon and cirenit.
WIRE.WOUN - e 92/6 i .
gm’%.“’l‘:p?e.ﬁlt P%tix.f.h’;‘fs STANDARD S12E poma || AR eiin srEAKER 15+ ||| GARRARD DE LUXE AUTO-PLAYER KIT
pe. All velnes 10 ohms Carr. and . &/-.
Z%%rfgl-e;‘.);x :tm% SOK, :(?NSHS;;N%ESOIVKALGU]:E;S. MAINS DROPPERS. Midget, With adi, sliders. £11'19 6 de‘::illag.ﬂans. !
-y on meg., . . BA, 1,000 » 5= L L, » B
3. SRR (L DA 1,200 obioe, B 0.1A- 5,000 ohums, B/ GARRARD AUTOCHANGER
TRIMMERS, Compression ceramio 30, 50, 70 pF, 9d.; (plug-in xtal head). Ready-built 2-valve
100 pF, 150 pF, 1/3; 250 pF, 1/8; 800 pF, 750 pF, 1/9. TELEVISION REPLACEMENTS amplifier, Loudspeaker and contempor-
Philips 0 to 10 pF 3 to 30 pF, 1/- each, Line 0 ary styled Portable Player Case.
e Output T":‘“"'m“k All items guaranteed to fit together per-
1963 RADIOG RAM GHASS|S antson;th%?l-!i;n:hhﬁse Elmp';::nis fectly, gan .be asspmbled !n thirey
Most makes available. S.A.E. with all enquiries, minutes, full instructions supplied.
MIKE TRANSFORMER 50 :1, 3/9. REGORD PLAYER BARGAlNS
gv\;& SgNg'p?é%Eé gngle ; staanded. 2d. yd. Complete with LP/STD Xtal Heads.
ot mp., . .
SLEEV[NG 1or?2 mm,, 2pd 4 é;m‘ 3(‘] 8 mm,, 5(1 yd g-SSPEED AUTOCHANGERS INSURED POST 3)'69301)
ENAMELLED WIRE $Ib. 16 to 22 6.w.g. 2/9. 24 to 30 s.%.g. B VAT ... £6/15/-
3/6. 32 to 40 s.w.g. 4/6. 533&“ ff ts“’u‘:;’fmg;uunl ............ . Eﬁz?%,;
. . utosl (1,11
T.C. WIRE. #b. 18, 18, 20, 22 s.w.g., 3/, g:?;:gg e %?0 Ml'(j ﬂ W‘S‘PHS“EWR{MN;E
FERRODYNAMICS Dnrt Cloning attachment, . 0, 000
AMERICAN * BRAND FIVE " PLASTIC| || S8rene snicrmmment g A
RECORDING TAPE Enl‘}d]l :;;th separate pick-np, complets. ... £'£347I
Double Pl Zin, 1, 2,4001t, 4 5 with anto. stop on baseplate...... {35}-
O By reel 12001t OB | bt Phiips Troaseription AGL018 Siereo/ifono .. £13/5:
Three Wavebarnds Five Valves . — Reels Garrard SRP10, £5/10/~; Model 4HF . £16/10/-
Long Play  7im. reel, 1,8000, 35/~ |3in. 1/6 Replacement $appnice Styli, trom b/,
8. W, 16 m.-50 m. Latest Mnllard 1 Replac t tal Cactrid it i1
M.W. 200 m.-500 m. ECHS1, EF39, EBCSL B Leonts. %%,’2 i, %; placement Crystal Cartridge with 2 Strli from 15/-.
LW, 800 m.-2,000 m. ELS4. EZ80 E ’ . o =
12-month guarantee, A.C. 200-250 v. d-way switch, Standard 7in. reel, 1,200 251:-"i5§iﬂ 9. RECORD PLAYER CABINETS, 70/-
Short-Medium-Long-Gram, A.V.C. and Negative Feed- 5in. rosl, 60OLt. 16/~ ‘7in ] 2/6 Two-{one handsome rexine covered, size 18 x 14 x 8, al!
back., 5 watts, Chassis 13}in. x 5}in, x 2}in. Glass - - - . accessories, bafe, fret and mounting board 14in. x
g‘inl size lgm x 4jin,, l{gruontal orI vertical, Twc:i Puoé 7in. Metal Reels 3/- each. lgln. Space lor amplifier, speaker and all modern Anto-
AMPS. our Knobs. alnut or Ivory. Aligned &n ehengers or single players eto. Mounting board will
calibrated. Chassis isolated [rom mazins. ;ol(;"sztgg:“:gmz;fﬁpe i:;’:;taS“dA"lE“d Defluxer, be cot, Iree of charze! for any modern record plaver.
BRAND NEw £8_‘|9-6 Carr, 4/6 g d bt RECORD PLAYER AMPLIFIER 95/-
: 3 ARDENTE TRANSISTOR TRANSFORMERS, 2-valve bw, A.C. amplifier and 6§in. speaker all
Matohed Speakers 8in. 17/6; 10in. 25/-; 12in. 30/~.} | D3035, 7.3 CT : 1 Push Pull to 3 ohms for OC72.... 9/8 r‘;ﬂl:dmggntteie gn l&nﬂlte lﬁmlt: gm “{)ﬂ ttleev
. D3034, 1,75 :1 C.T. Push Pull Driver for OC72.... 9/6 and tested ready lor use with abovp cabine
BLACK CRACKLE I;BAEINTin Air drying, 3/- tin. Dgggsiglz.s 1 100tntp::t to 3hohm’s 10609?(2!72,“0 ..... 152);'6 -
RADIO SCREWDRIV. 5 6d. D187, 18.2 : utput to 3 ohms lor ) BLO. - 1" ’ N
NEON MAINS TESTER SCREWDRIVER 5i~. D239, 4.5 : 1 Driver, fin. x #in, x jin... 10/- . gL TRAlSFSS RA‘DIO
SOLDER RADIOGRADE 4d4. yd., §lb. 5/-. D240, 8.5 : 1 Driver, fin. x jin. x hm........... 10/- ﬂr;éﬂltsse:z::p%mt;ﬁsto I:;:ﬁe ?orﬂ—s:rx;:lglt:r li—w;g;
HIGH GAIN TV PRE-AMPLIFIERS BAND 1 B.B.C. | | fp ory g fon o YOLUME CONTROLS. radio. All parts including BVA transistors, lerrite
Tunable channels 1 to 5. Gain 18 dB, ECCS82 valve, VC1780, 5K with switeh, dia. .-'}in-..IOIB'- serial, printed eircolt, 8}in. x 2§in,, but EXCLUD-
Kit price 29/6 or 49/68 witb power pack. Details DEAF AID EARPEECE Xia} or macnetic, 7/6 ING speaker and sabinet, 35 ohm output, Simple
64d. (PCCSQBv;lvBsnii F!";f;rred) SUB-MIN JACK and PLUG, 3/8 pair. ‘ nstroctions 1/6 (free with kith
—sgame prices. 2 . Speakers, 36 obm, 7x din,, 21/-. £4 5 0
Tunable ohanneis 8 to 13. Guin 17 dB. 5in., 17/6; 3tin.. b
S:tnif cpils and cirouit only, 9/6. Band I or III. Gold Cloth, 171.,52'5?5:.(,'5%/':25: x 35in., 10/-. : / in.. 15/
PAXOLIN PANELS, fm x 16in, x 8in., - NEW MULLARD TRANSISTORS
RECTIFIDRS. Ri o1 Ria 65 Ko 8/ Rons 106 | | Varl b2ta, ‘mide, rom 101 1 OC71 6/-; OCBID 7/6; OC448/9; OCI71 10/6;
RMS 10/-; T4A100 10/-; 14AL16 10/ S wide oo S 10, Samplos SACK, OC727/6; OCBI 7/6; OCAS5 8/é; AFIIT 96
MINIATURE CONTACT EOOLED RECTIFIERS. 250 v.|{ 26in. wids lrom 50 ML, Samplos §.A.E. / / > 8/ f
50 mA., 7/6; 250 v. 80 mA., 8/6; 250 v. 85 mA., 0/6; 200 xpanded Metal, Gold. 12in. x 12in., 6/-. Sub-miniature Electrolytics (I5 v.) | mfd.
mA. 21/-; 500 mA. 27/8; Foll Wave Bridee £50 ¥, 2 mid., 4 mfd., 5 mid., 8 mid., 16 mfd,, 25 mfd..
i 1o, 20 2. Ko sion 0140wk Jor || T BARGAIN SNGLE PLAYER KIT || So'wid S iid 106 vl .
COILS. Wearite u'l)u type, 3/~ eéeh. ) - ‘ £1 'I g B 5 Diodes QAS| ) 3"'; GEX34, 4!-.
OSMOR MIDGET “ Q** type, adi. dust core, from 4/- each. . post 5/-

ZE-LEgend?u]LDog RDBL 3;&1(1 Med. T.R.F. with reaction, WITH 2-STAGE 2-VALVE 3-WATT w E Y R A D
RRITE ROD AERIALS, M.W. 8/9; M. and L.. 12/6 AMPLIFIER. , :
E"ERR%TE ROD AERIALS. L. md';n for transistor eir- HIGH-FLUX 5in. SPEAKER. COILS AND TRANSFORMERS FOR A 2-WAVE

- TRANSISTOR SUPERHET WITH PRINTED CIRCUIT
ouits, 10/~ each HANDSOME PORTABLE CASE I'E BOD AERIAL
FERRITE RODS 8in.x in. 3/-. 6in.x fin., 3/-. 13in. x 1C4in. x 74in. AND FERRITE .
QMAX goasss COLARG JUNIGR Lo 4 g, o iR, i, o
CUTTER 4-SPEED MOTOR. 16, 33, 45, 78 R.P.M. POBIDZ . voveonveeannnren.n e s 19/6
The cuiter oonsists of lonr parts: s die, & punch, an Allen CRYSTAL PICK-UP FOB L.P./STD. Oseillator Coil, P50/1AC, 176pF funing...... B5i4
serew and key, . RECORDS, 7in.. 10in.. |12in. 1st and 2nd LF, Translormers—P50/2CC, 4'?0 Ko/s.
lin. 14/6 Lin. 19/6  2&kin. 37/9 LRty L L 57
§in. 14/9 1fin, 20/- 2§n, 4413 B.B.C. 2 TRANSISTOR rd I.F. P50/3CC, diode deteotor............ 6/-
tin. 15/8 1jin. 20/6 lin. sq. 31/8 M.W. and L.W. Radio, Kit 22/6; Earpiece 7/8; Driver Translormer—LFDT4 .............. 9/8
jin. 15/9 1fin.  22/6  {}in. s Battery 2/3. Ciromt and Details 6d. Printed Circuit—PCAI, Size 2fin. x 8iin. Ready
lin. 17/8 2in. 34/3 28/« drilled and printed .............. 6. - oog 9/6
Jackson 00 gang 208 4 176 pF. with trimmers  10/6
— 24 Fixed Rosistors ..........o0i0eicensacns 1?[6
EXPERTS ANSWER ENQU'RJES OUR ONLY ADDRESS 16 Fixed Condensres .. .............cc000a4 21/-
Volome Control BED.P. .......c oaaiuaan,
337 WH'TEHORSE ROAD 35 oha Speakers, b10. 15/8. Sin. 17/6. 7 x din. 211—
Weaveohangs Boiteh .. ..o ooeiiiiins 3/8
Telephone fet of 8 Muliard Transiztors end diode . 42/6
WEST GROYDON THO 1665 Conatenrtor’ Ronlilad —~fth fal' detaiis 2/~
3 ohm Qutput Modification parts .. .......... 12/8

P. &P, charge |-, Full List, I [-. C.0.D, 2/~ extra. (Export weicome. Send remittance and extra postage, no c.0.D)

.
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MUSeum 592940095

18 TOTTENHAM COURT RD., LONDON, W.1

Open: Tottenham Court Road.
9 am. to 6 p.m. Mon. to Fri,
Sat. | p.m. Holloway Road and
Cambeiwell 3 a.m. to 6 p.m daily.
Thurs. | p.m. Sat. 5.30 p.m.

Manchester: Open all day Sar,

HIRE PURCHASE !!

H.P. terms are willingly quoted
on any item value £5 and over.
Hllustrated leaflets available on

ALSO AT: 16 HOLLOWAY ROAD, LONDON, N.7. NORth 6295/6(7 full range of ARMSTRONG

9 CAMBERWELL CHURCH ST., S.ES.

RODney 2875
ic. W.THY GROVE, MANCHESTER 4. BLAckfriars 5379
All postorders and correspondence to 162 HOLLOWAY RD.,, LONDON, N.7

chassis and most branded man-
ufacturers’ items of interest to
readers of this publication.

THE NEW “CLYMAX”

NEW LOW PRICE MADE POSSIBLE THROUGH FURTHER BULK PURCHASES

Our é-transistor pocket size superhet for
Medium and Long Waves. All required com-
ponents. Nothing more to buy.

NOW ONLY 99'6 Plus 2f6 P. & P.

Y Completely sell contained. MNo external
aerial or earth required. < Full medium
wave coverage, plus switched Light programme
on Long Waves. 9 Push-pull output—250
milliwatts. Y Matched set of latest Mullard transistors.

J¢ Genuine 22in. P.M. Speaker. Y New High-Q coils. ¢ Fer-
rite rod aerial with high selectivity. ¥ Size 5} x 3} x 1{in. Two-tone
cabinet. 4¢ Precision etched printed eircuit with component references clearly marked.
Alignment service available. All parts available separately. Full assembly instructions
and individually priced parts list 2f- post free.

MULLARD 510 HIGH-FIDELITY AMPLIFIER

Qur printed circuit version of this excellent
amplifier, with ULTRA-LINEAR PUSH-PULL
output stage, giving an exceptionally high

vality output of 10 watts {max.). Built-in
Eontrols are provided for independent bass
and treble Tone correction to suit all types
of signal input. Will match all crystal or
high impedance magnetic pick-up heads, F.M.,

output.

tional

A.M. or AM,JF.M. tuners or tape recorder
All required components of best
quality to Mullard spec. are offered at a
special inclusive
price of ONLY
Instruction book, containing tull construc-
details, thecretical practical wiring
diagrams, itemised, price list available separately at 3/6 post free.

£8.19.6

plus 4}-
P. & P

it bappens, where L happens.
business Or pleasure.
+ Fully translstorized. 7 Transistors—2 diodes.

on a single reel nf tape.

duty 4in. speaker

less batteries. Ye Many other refinements.

leather case with shoulder trap,
manoai, In onginal manufaclurers seoled cortons.

Our prica including halteries,

GNS. ONLY
JUST ARRIVED !!

THE QUTSTANDING TAPE RECORDER BUY!

THE STEELMAN TRANSITAPE

Fully portatie, all transistor 2-apeed Tape Recorder. Carry
it }ike a Camera and capture the sound of any event when
Blg set tidecllty.

standard speeds, 3% for musig, 1] for voice. < Over 1 hour
9% Recording level indlcator.
% Precisiou made. Jewelled and Oilite bearinga i1equlre
no lubrication. < llluminaled overtoad. ana battey Hie
indicators ensure uniform quality performsance. ¢ Heavy
sepsitives crystal nmicrophone,
Compacl size 6% x 91 x 2§in. < Wt. under 6ilbe

Supplied complete with free set of Mallony Mevewmy Long
Life Bafterles compiile with lape and microphone in solld
Jlustrated instruction
Fully
guaranteed. Original list pricc lers baileries, B5 guineas,

Pius T/6 pky., carr. and
ins. Limited gupply. Buy
rowf! H.P. availahe.

Small
A.C.MAINSUNITS.
List Price 9 gns. OUR PRICE 5 gns. Enquiries also invited for other accessories.

For

* 2

quantity of

The “HIGHWAYMAN”

OUR QUALITY GAR RAOIO TO BUVILD
YOURSELF AT AN ECONOMIGAL PRICE

Look ai these featnres:

9 Attraciive styling. < Push-pull cutput.

v¢ Three latest Mullard transistors pluy valve types
EBF83 rnd ECHS3.

Y No Buzz, higb cuipnt and sensitivity.

9 Printed circuit (newest type).

% 7x4in. high flux p.m. spesker nnd bafle.

Mediom and Long Waves,

Push button for fingertip ocontrol

Extremely low battecy consump’ion (less {han

} amp.).

Easy to it any make car, (Positive carth only,

12-volt operation.

Compact size, measures ooly 7x7%2in. deep.

Eagy &ssembly, supplied with dis) and drive

already mounted.

b e b 2 o

All parts available
separately but if
purchased at one
time, the whole will be supplied at
a speclal inclusive price of

ONLY £10.19.6 ,_, ['%

Individually priced parts list and
comprehensive instruction booklet 2/6
post free.  (Deducted from cost if
complete parcel purchased later.)

NEW BRANCH

CROYDON

OPENING IN EARLY MARCH AT
12 SUFFOLK HOUSE, GEORGE STREET

{2 min;. rom East Croydon 3tation)

THE

“AIR KING”’

O_ur highly successful
six-transistor fuxury
portable with the **SLIM
LINE® look,

To build yoursel, with
printed circuit chassis
for reliability and sim-
plicity in construction.
May be wused as Car
Radio, with full MED-
UM wave and LONG
wave coverage,

LOOR AT THESE rFATURESIL
Jr 500 milbwatt ootyut o high flax 7 x3§in, high fdetity londs

9 8ix selozted MULLARD TRANSISTORS in latest supers:nritlilvep:ii:eu;-:.
plus gormanium vicde. v Compact size oniy 9! x 81 x 6)in. high. ¢ Atirac-
tive three-torne caminet. black dark zrey and siver grey, with wilt contro)
knobs aod all zilt fittings, ¢ Coax. sooket Inr car aerial. Y Brand new
gnuranieed oomnponents. % Push-pull oniput. % Automatic volume control.
+ Long-life batterv, Y Super-sensitive internal Ferrite rod asriul. Special
inciusiva prics 'or all reguired components.
Alignment sarvice available. Full ONLY
assembly details and wdividualiy

priced parts {ist, oll of whick are £7 1 9 6
avaiiodble  separately, price 1j8 - [
post free, Plus . & P. 4/-,

THE

"COURTESAN" Eimecs

* Nothing more
to buy. Cabinst
included.

3 transistor plus
2 diode pocket receiver
with full Medium and
Long WYave coverage.

ONLY 63’ Plus 2/6
=P &P

No external aerial and earth required.

v Latest 23in.—75 ohm speaker.

v First-zrade Mullard transistors.

w Condenser tuning.

Y Volume control with on/off switch,

+ Easy assembly on pre-tagged circalt board.

vr Aftractive red polystyrene cabinet measures 5% x 34 x1{in., chrome
handle, atiractive gold and black dial.

v Luxembourg, Hilversum, ete., guaranteed in reception areas.

All parts available separately, itemised parts list and full assembly instruec-

tions 1/8 vost Irea.

A QUALITY F.M. TUNER UNIT
2 ] TO BUILD
YOURSELF!

Combines quality with =im-
plicity of consiruetion (only
specially  =elected top-grade
components are used), The
refinementa provided. and the
performaner  achieved are
equal to mony commerecial
movdels at twice ibe price. ¢ Quar-
avteed non-drift. ¢ Permeabllity
tuning. 9 Frequency coverage 88.95 Mefs.
vr Self-powered using 8 good quality aalns trans.
tormer and valve rectifier. v Fully drilled chnasis.
w F.M. Tunlng Head by famons maker. v 0AS1 Balanced Diodce output,
% Magic-eve tuning indicator. 9 Two [.F. Btages and Diseriminator.
w Attractive maroon and gold glasa dial. 9 Valves used: ECCRS, {wo
EF80a, EZS0 (rectifier) and maglec cyc. 9 Attractive metal front panei
us Dlustrated, iinished in a chaice of black erackle, glossy hammer greerw,
or glossy hammer grey enamel. + Everything sapplied down to the lust
nut and bolt. All parts soid separately.
Fpccial inolusive price for all components, full assewbly £6 "2 6
instructions, oreunt Jdiagram, ete........ooioiiiiaal = o
Ptus 5/- P. & P.
Full avembly instructions, ete., availabie separately if required at 1/8 Post
ree.

OPEN ALL DAY SAT.
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LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest
NEW! TAPE RECORDER AM- . EO 3
Printed Circuit, all eomponents 05 F ] @ % ;!ﬂ
All that is required to complete with e

; 1re
terminals which are clearly marked, y
EZ81 and EM34 magic eye. Monitoring facilities, output socket for feeding
VALUE AT £11/11/- plus 2/6 P. & P. including all necessary instructions.
plus 5/- P. & P. Full list of competitively priced mics, and stands, on request.
P. & P. Four track heads supplied separately, comptete with mounting
N.B.—Four-track deck and amplifier fit the above case, without any

TAPE! TAPE!

CANADA!
leaders, fully guaranteed. -
SPECIAL OFFER! AMERICAN MYLAR DUPONT. Brand new

TAPE RECORDER CONSTRUCTORS @

type incorporating Record, Interlock, Lever, Button, 3 motors, 3 speeds.
13, 33, 74 i.p.s. takes 7in. spools. Push-button controls. NEW LOW
PRICE OF £10/10/- ONLY! plus 7/6 P. & P. Usual H.P. Facilities.
PLIFIER TYPE 8311-V. Sub-
assembled anyone can build!
mounted and dip soldered, Already
tested. Each lead cut to length.
tape recorder is for a few components
to be mounted in the cabinet and the L -
free ends of the leads soldered to :

: : A AVYY Y X B
everything supplied, all you need is
salder iron, pliers and screwdriver. Valve line-up: EF86 ECC83, 2 x ELB4,
to high quality amplifier, can be used as ‘' straight '' amplifier for record
reproduction. EQUALISING ON TWO SPEEDS. OUTSTANDING
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro Studio deck. Fitted with %in. x 5in.
High Flux P.M. speaker for high quality reproduction. Inclusive price £5/5/-
The above 3 items purchased ot one time, SUPPLIED CARR. PAID.
NOW AVAILABLE ! FouR-TRACK STUDIO DECK AS ABOVE.
FITTED WITH HI-FI FOUR-TRACK HEADS. PRICE £13/19/6 plus 76
bracket for Studio Deck at 92/6 pair, plus 2/6 P. & P.
TAPE RECORDER AMPLIFIER 8311-4V. Exactly as 8311-V but four-
track, suitable for hi-fi four-track heads. Price £12/12/- plus P. & P
medification whatsoever.
PRE-AMPLIFIER KIT TYPE 8312-CP Complete high quality pre-
amplifier kit for use with Collaro Studio Deck. Price £8/8/- plus 2/6 P. & P.
FOR THE FIRST TIME IN THIS COUNTRY—
CANADA'S HI-FI MAGNETIC RECORDING
TAPE — MADE BY “ BEL CLEER"” OF
Following sizes available—others to follow.
BRAND NEW-—_-NOT SUB-STANDARD.
High grade acetate base. Attractively boxed, fitted
Sin. 600ft,, 12/6; 5in. 900ft., 15/-; 7in. [,200fc., 18/6;
7in. 1,800ft., 25/-. P, & P. 6d. per spool, 3 or more post free (bona fide
trade enquiries invited).
Sin. 1,200ft., double-play, top quality. 25/-, post free. Limited quantity only.
PLASTIC TAPE SPOOLS. Best quality 3in, 1f3; 4in., 2/-; Sin., 2/-;
5%in.,2/3; 7in., 2/6. Any single item plus 6d. P. & P. Orders over £1, post free.

EXPORT CHASSIS by famous manufacturer.

i F | M.W, 200-55C metres.
::\:dl'lll'wo " © ) SW.L 13-30 metres.
Short . S.W 2, 3190 metres.

Calibrated also in kefs.
and mcfs.

A five-valve superhet
chassis—EHCB8I, EF89,
EBC8I, EL84 and EZ80
" for A.C. Mains.

L 90/1 10/200{230{250 wv.
' Four watts output, negative feedback.
Push-button selection of gram. and wave.
change. Volume onfoff. Tone and Tuning
controlss Tropicalised high grade mains
and output transformers, separate from main chassis, reduce hum and heat
to a minimum. Attractive dlal printed in black, gold and red. Chassis
dimensions 15in, long x 6in, deep x 7in. high. (This includes mounting
brackets which can be removed and reduces the depth to 5%in.) Dial
aperture 13{in. x 3in.

quantity strictly limited AT BARGAIN PRICE OF £12 .12 -_o
(P.T. Paid.} Carriage and packing in U.K. only 7/6. H.P. available.

ANOTHER Unrepeatable CHASSIS
, : BARGAIN

F . A six-valve waveband
= AM[FM Superhet Radio-
| gram chassis for 200240
- A.C. mains. Brand new,
manufacturer’s surplus.
Covering :—
1,200-2,000 metres L.W.
200-550 metres M.W,
6-19 MCS S.W.
: . 87-100 MCS VHF.
Internal Ferrite rod aerial for long and medium wave, Permeability tuner
unit on VHF., Pianc keyboard style push buttons for waveband and gram
selection. Other controls: Yolume-Tone onfoff Tuning. Valves: ECC8S,
ECH8I, EF89, EABCS80, EL84, EZB0. Audio output: 4 watts. Chassis:
152in. x 7Tn. x 7}in. high. Dial aperture: [34in. x 4in. Attractive dial
printed In gold on dark brown background. An ideal chassis, especially
recommended for use with any of the latest autochanger units. Wonder-
ful tone and dynamic range. Come and hear it at any of our branches.
PRICE COMPLETE £15/15/- tax paid, plus 7/6 P. & P. H.P. available.

Waves.

VISIT OUR FULLY EQUIPPED HI-FI SHOWROOM AT
TOTTENHAM COURT ROAD FOR DEMONSTRATIONS OF
THE LATEST HI-FIDELITY EQUIPMENT BY ALL LEADING
MANUFACTURERS, i.e., Leak, Quad, Armstrong, Dulci, Ferro-
graph, Reflectograph, Tandberg, Vortexion, Tannoy, Linear,
Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco,
B.T.H., Pamphonic, Simon, Brenell, Collaro, Telefunken, Fi-Cord,
Butoba, etc., etc. A full range of high gquality cabinets to suit all
purposes is on show. Enquire about our interesting part-exchange
scheme for personal callers. H.P. available.

% HI-FI DEMONSTRATION ROOM NOW OPEN AT MANCHESTER *

SEND STAMP FOR COPY OF OUR INTERESTING
LITTLE BOOKLET
i WHAT 1S HIGH FIDELITY ?*
and Suggestion List of Budget Mi-Fi Systems

THREE NEW HI-FI ENTHUSIASTS
BATTERY CHARGER KITS LAST FEW ONLY
All  complete GRUNDIG TM 20, special version
with ammeter! of TK 20 complete with pre-
For 6 and 12v. amplifier for recording and play-

operation. back. Ready to connect. BRAND
Louvred metal NEW. Full guarantee. Supplied
case, fuses, complete with GCM3 microphone
metal rectifier, (listed 6 gns.) at special price of
transformer, 29 gns. only, plus 15/- pkg. and carr,
abso-
lutely HEADPHONES. Brand new
com- Japanese High Resistance 'phones.
plete 2,000 ohms, 12/6 per pair. 4,000

ineluding heavy duty

crocodile ohms 14/6 per pair. Both plus /6
clips. Fult instructions provided. P. & P.

1} amp. 35/-; 25 amp. 42/6; 4 amp.
50/- each, plus 2/6 P. & P.

Also available 2 amp. charger kit
complete, no ammeter, fully
shrouded mains transformer, full ohm speech coil. 39/4 ONLY,
Instructions 30/~ plus 2/6 P. & P. plus 2/- P. & P.

NEW IMPORT!! Large quantity shipments
enable us to offer the keenest meter value yet!

20,000 OHMS PER VOLT !!
MODEL 200H. Volt-ohm-Milliammeter.
RANGES:

A.C. VOLTAGE: 10, 50, 100, 500 znd

volts (10,000 ohms per volt).

D.C. YOLTAGE: 5-25, 50, 250, 500 and 2.5k.
(20,000 ohms per volt).

D.C. CURRENT: O0-50 micro-amps., 0-2.8
mfa., 0-250 m/a.

RESISTANCE: 0-6k, 0-6 meg. (300 ohm and
30k. at centre scale).

CAPACITANCE: 10 pf. to .00] mfd., .00) mfd.
to .1 mfd.

DECIBELS: —20 to +22 db.

A fully guaranteed pocket size meter, knife
edge pointer, top quality, supplied complete
with test prods and full £5 5 0 ONLY.
operating instructions at afaW Post free.
ALSO AVAILABLE: Model TEIC. Identical in appearance and size with
rotary type switch but 10,000 ochms per voit.

Ranges: D.C. voltages : 0-6-30-120-600-1,200 volts (10,000 ohms per volt).
A.C. Voltages: 0-6-30-120-600-1,200 volts (10,000 ohms per volt}). D.C.
current; 0-120 microamp., 0-3-300 mA. Resistance: 0-30K, 0-3 Meg. (150
ohms and [5K at centre scale), Capacitance: 50pF to 0.0l mfd., 0.001
mfd. to 0.15 mfd. Decibels: 9/6
—20 to +63 db in 5 ranges. PRICE Post free.
Optional extra, attractive carrying case suitable for either meter 13/6 only.
Leaflet available. Bona-fide trade enquiries invited.

MODEL 500
HEDEL WK204 30,000 OHMS PER VOLT
Size 37 x 24 x

MULTI METER!

E.M.I. FULL FREQUENCY
SPEAKER. Size 134in. X 8in. A
further small quantity available. 3

1,000

<
b 3% o o

0B

Actual size 43 x 32 x lin.

I§in. Meter 9 ranges D.C. vol- 7
size 24xlin, ;ﬂse to A :: k\:- i

: ranges A.C. vol- |
Sensitlvity e
71,000 o.p.v. 5 ranges D.C. cur,
on both A.C. rent to |2 amp-
and D.C.! 3 ranges resistance
AC d to 60 meg. In-
SR in corporates inter-
D.C. volts nal buzzer for audi-

0/15, 0fi150, ble warning of KO

0/1,000 volts. D.C. current | direct shorts and
blocking conden-

0/150 mA. Resistance 0/100K.
Complete with test prods,
battery and full instructions.

sers for A.F. out-
put. Capacity —20
+56. Measurements 3% x 6% x 2%in
Outstanding value at £8/19/6.

OUTSTANDING H.P. available
VAL O Just arrived!  SOLID LEATHER
42/_ CARRYING CASE for Model 500.
Plus 1/6 P, & P. Price 30/- only.
THS
COMPONENT
SPEJIALISTI
/) .
13 Tottenham Court Road, London, W.I. ALSY
162 Holloway Road, London, N.7. SEE
9 Camberwell Church St., S.E.S. OPPOSITE
I Withy Grove, Manchester, 4. PAGE
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Post Torms. @.W,0. or C.0.D. No C€.0.D. under £].
Postage 2/9 extrs on orders undar £2. 4/6 extra under

® g5 unless carr. stated.
W'CHESTER LIVERPOOL  LEEDS
6-7 Gounty (Mecca)

| 8-10 Brown Street 73 Dale Street

Post Ordars to B.S,0. (M/C) Ltd., 6, County Arcads, Leads 1.
Trade Supplied. Personal shoppers to any of Branches below.

SHEFFIELD

13 Exchange Street

R.S.C.

BRADFORD

56 Morley Street

R.S.C

HULL

51

R.S.C.

LEIGESTER BIRM’'GHAM

| 8 Gt. Western Arcade

4 mins.

32 High Street | (Opp. Snow Hill Stn.) |(Gastle Market Bldgs.)| Saviie 8t.
{Half day closing Thursday) !

(No hali day) i

(Market Street)
(No halt day)

Stn. 8 mins. from IA'rm;l
| 8t. Stn.

from Exchange, Arcade, Briggate,

Leeds, 1 (above Alhambray
(Half day closing Wednesday)

Only 3 pairs of soldered
joints plus mains.

AUDIOTRON

GNS.
Carr,
17/8.

251

Or available with  Audiotrine
Eguipment Cabinat as shown at
foot of opp. page and larger speaker
for 8% «ns. exira. Cash or Terms.

Build a high quality recorder in the £10 class for only

INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR
THE AUDIOTRON HIGH QUALITY TAPE AMPLIFIER, A HIGH FLUX
7 x 4in. LOUDSPEAKER. Reel of Best Quality TAPE, Bpare Tape Spools, &
Portable Cabinet, size approx. 14} x 15 % 8}in,, finished in durable and attractive
dno tone Policrome and connection diagram for wiring amplifier to transcriptor.

* 3 SPEEDS % .FREQUENCY RESPONSE 50-11,000 c.p.s. % SWITCHED
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED
4 WATTS % MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS,
Fast rewind ¢ TAPE. MEASURING AND CALIBRATING DEVICE s TAKES
FULL ?in. DIAMETER REELS OF TAPE s NEGLIGIBLE HUM 4 ENTIRELY
EFFECTIVE AUTOMATIC ERASURE, Bend 8.A.E. for leaflet.

HI-FI TAPE RECORDER KIT

Canbe  OR DEPOSIT £2.13.9
assembled in 59 12 monthly payments of 44/-.
1 hour Cash price if settled {n 3 months.

FEATURES INCLUDE:

% OUTPUT

HI-FI 10 WATT AMPLIFIERS

BRAND NEW CARTONED £7 19 6
MANUFACTURERS® DISCONTINUED D -
MODEL, A REMARKABLE OPPORTUNITY. Carr. 4/0.
Push-pull output. Latest high effciency Mullard valves.
Dual separately controlled inputs for mike and gram.
Heparate bass and treble controls.  High sensitivity., Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
In perfect working order, For 200-250 A.C. mains.

SUPERHET RADIO FEEDER UNIT
Design of a high guality Radio Tuner Unit {(specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer Is used. Pentode I.F. and doubic Diode Becond
Detector delayed A V.C. is arranged so that A V.C. dis-
tortion is avoided. The W, Ch. Bw. jncorporates Gram.
position. Controis are Tuning, W. Ch. and Vol. Ontput
will load most Amplifiers requiring 500 mV. input depending
on Ae. location. Only 260 v 15 mA. H.T. and LT. o
6.3 v. 1 amp. required from amplifier. Bize of unit approx.
9.5.7in. high. Bend B.A.E. for illustrated leaflet. Totai
bullding cost of £4/15/-. Point-to-point wiring diagrams
and Instructions 2/8,

CRYSTAL MIGROPHONES
Hand type 14/9. Haad or Pesk R.T.C. 19/9. Acos
Mic 45 20/9. DMic 3% Btick 3§/9. BM3 Btlck with tabie
stand §9/9.

LINEAR TAPE PRE-AMPLIFIER Type LP/l, 8witehed
negative feedback equalisation. Positions for Record
1§in., 8tln., 7}in. and Playback. EMBS8{. Recording Level
indicator. Designed primarily as the link between Collaro
Tape Transcriptor and high fidelity amplifier but suitable
almost any Tape Deck. 9 GNS. Send 8.A.E. for ieaflet.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMFLIFIER.
Buitable for nmse with any record playlng unit and most
wicrophones. Negative feedback 12 D.B. bass and treble
controls. For A.C. mains Input of 200-250 v. 50 c.p.s. Out-
put for 2/3 ohms speaker. Three miniature Mullard valves.
Size only 6x5x54ln. high. Chassis fully lsolated from
mains. Guaranteed 12 months. Only £5 19 6 or
Deposit 22/- and § monthly payments . .
of 22/-. Bend B.AE. for leaflet.

EXTENSION SPEAKERS, in handsome, walnut veneered
cabinets.  All standard 2-3 chms, 6}in. 29/9. Bin. 35/9.

CABY MULTIMETERS. M1. Sensitivity 2,000 chms per
volt. A.C. and D.C. 54/-. Al0, Basic meter, sensitivity
155 microamp. A.C. and D.C. ranges. 24/17/6. B.20.
Bensitivity up to 10,000 ohms per voit A.C. and b.C.
£8/10/-. _8end 8.A.E. for leaflet.

STOCKISTS OF ARMSTRONG
CHASSIS, GOODMANS, AND
W.B. SPEAKERS. CASH OR H.P.

THE SKYFOUR T.R.F. RECEIVER

A design of » 3-valve 200-250 v. A.C. mains L. and M. wave
T.R.F. recelver with aclenfur: rectitier. 1t employa valves
8K7, 8P6l, 6V6 und Ia speciaily designed for simplicity
in wiring. BSensitivity and quality are well up to standard.

Point-to-Point wirlng diagram, instructions and parts llst
1/9. This recciver can be bullt for 4 maximum of £4/19/8
including veneered walnut cabinet.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry buttery eliminator.

to 1 amp., fully smoothed. THEREBY COMPLETELY

BATTERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. maina supply i
SUITABLE FOR ALL BATTERY RECEIVERS normally using I

4419 or ready for use 53/6.

200-250 v. 50 cfs.
2 v, aceumulator.
Complete kit with diagrams and instructions.

Bize 5§ x 4} X 2in. approx.
replacen batteries supply 1.4 v.and 90 v. where A.C. mains 200-250 v. 50 c/s. is avallable.
Suitable for all battery portable recefvers requiring 1.4 v. and 80 v. This Includes latest
low consumption types. Complete kit with dlagram 30/9 or ready for use 46/9. b

Type BM2. Sjze 8 x 5} x2}in. Bupplles 120 v. 20 v. and 60 ¢. 40 mA, and 2 v. 0.4 a. $

Compietely

REPLACING BOTH H.T.

POWER PACK KITS.

Choke. Double Electrolytic Condenser.

Only 19/11. Fully smoothed H.T. output of 250 v. 60 mA. and L.T. supply of 6.3 v. 1.5 smp.
Consisting of Double Wound Mains Transformer 230/250 v, 50 c.p.s.
Aluminium Chassis and Clreuit.

A.C. primary. Selenlum Rectifler. Bmoothing

LEICESTER

New Branch epening carly March. See above

~ SENSATIONAL STEREO OFFER

Complete kit of parts including twin 64in. P.M. speakers,
to construct a 3+3 watt good quality stereo amplifier
providing realist reproduction. Suitable all stereo pick-
up hends. Ganged vol. and tone controls. Pre-set balance.
For 200-250 v, A.C. malus only. Fully

isolated chassis. GNS.

Or including Sterec Head 19/9 extra. Carr. 4/8

R.S.C, STEREOQ/TEN HIGH QUALITY
AMPLIFIER KIT
Valves EZ81, ECC
83, ECCS83, ELS4,
ELS4. Separate
bass and treble con-
trols giving ** cut ™
and “ boost.” Ben-
sitivity 50 mV., &
watts high quality
output on each
channel. Can be
used a3 straight 10
wait ampllier. Contirols: Stereo/Monaural switch, ganged
volume, ganged treble, ganged bass and balance.
Outputs for 3 ohm speakers. FPoint-to-point 8
GNS.
Carr. 7/9.

wirlng diagrams and instructlons. Diustration
full wiring details and priced parts liat 1/9.
Assemnbled and tested 59/6 extra.

ACOS GP§?-26 HI-FI Crystal Cartridges with sapphire
stylus, BStandard repiacement for Garrard, B.8.R. and
Collara. Only 18/9. Acoas BtereofMonaural 49/9, Ronetts
Stereo/Monaural 59/8. BSR FUL~FI Stereo/¥ono 38/6.

R.S.G. 3 WATT GRAM AMPLIFIER KIT
All parts to construct a very cornpact, highly sensitive
ampliier auitable for any type of singie or autochange
player. Bize 123x 2} x24in. Chassis ia [solated. Mains
tranaformer for 200-260 v. A.C. mains, Out- 3 9’9

put for 2-3 omh speaker, Volume and tone
control with- mains switch, ONLY
HEAVY DUTY SELENIUM RECTIFIERS
BPECIAL PURCHASE OF LARGE QUANTITY OF
Brand F.W.
Na:w 24 N 20 amP (Bridge} 59/9 g
SELENIUM RECTIFIERS

L.T. Types H.T. Types H.W.
A8 v. o HLW..... 1/9 120 v. 40 mA..... 3/g
6/12 v. } a. HW,.. 2/6 | 250 v. 50 mA. .. 3111
Following F.W. (Bridge) 250 v. 60 mA..... 4111
6/12 v. 250 v. 80 mA 68/11
8/12 v. 250 v. 250 mA..... 11/9
6812 v, Contact Cooled
612 v. 250 v. 60 mA. H.W. G/11
gﬂg V. 250 v. 50 mA. F.W.

v. (Bridge) ........ 8/
5/12 v. 250 v. 75 mA. F.W. u
8/12 v. | (Bridge) ........ 10/11

Mu{}fguglggo% ISALOEW R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 ¢/s. A.C. Mains Guaranteed 12 mths.
411, ocit 411, oc2 | HEAVY DUTY KIT | BATTERY GHARGER KITS ‘
4/9, 0C81 4/11. OC171 8/9. 16/12 v. variable charge| Consisting of Mains Transformer, AGSRBBED ASSEMBLED 6 v. or 12 v.
e A5, XBlos jrate up to 6 amps.|FW. Bridge, Metal Rectifier, |, 12“;“33533 4/5 amps.
XCl01A 3/9 ca. Postage 6d. |Consisting  of  Mains} well ventilated steel case. Fuses, | & 010 leemmeter27/8 Fitted Ammeter and variable
for up to 3 Transistors, Trans., F.W. (Bridge), | fuse-holders, grommets, panels, | 6-12 v. 2 amp. Fitted charge selector. Also selecto?
Selenium Rectifier, 0-7] battery clips and circuit. Carr, | Ammeter and selector plug for 6 v, or 12 v, charging.
JASON F.M. TUNE_R amp. meter, Variable 2/9 extra. ﬂ“s fg‘; 6 v, or 12 v. Double fused. Well ventilated
Type FMT1. All parts in- | Charge Selector. Fuses, 6 12 v. 1 22/9 |4 e 3 ttmet;,l Ny steel case with blue hammer
cluding Dial, Escutcheon, |fuse - holders. panels, |2 ¥+ O 14 ¥- 1 amp............- el g finish. Ready for nse with
PunchedChassis &Valves. plugs and circuit. Onlf As above with ammeter... 28/9 use with. m,ainsy and | cufput leads.
Power supply required |§9/9. Post 4/6. BRv- 242 M S-S s . 19/8 foutput ieads. Double 69/9 Carr. 3/-
180 v. 25 mA. and 6.3 v, CHARGER 6v.or12v.2amps. ......... 25/9 | Fused 49/9 Carr, Or Deposit 13/3 and 5
15 a ... £6/19/6 | TRANSFORMERS |6v.or12v.2amps. ... 358 |%"% o monthly payments of 13/3.
Type FMT2 ... 8 Gns. |200-230-250 v. 50 cfs. (inclusive of ammeter) Bt i o, 4 o
' CHARGER KIT 14A 8‘3'%2 v. %{ a. .. 11:’3 8 v. or 12 v. 4 amps., with rate selector and am- 5/ or Deposit 16/ and
At 12 v. or 24 v. 7 amp, |22 V. &z 3. . 15/8| variable charge rate selector meter. 59/9. 5 monthly payments of 16/-.
gog-s;;gns %"‘]}Iaisr;s 'll‘lrans. 8’8}? v. g R }g;g and ammeter .................. §2/9
{1] v. F.W. t, t.. -9- ' a, ... = i
Amneter, Fuses, Vuri:illc 0-8-15 v. 6 a. 23/9 CHARGER AMMETERS uAmsrgeEberrdaBndLEtrDDngi:l;v:e?i ?wh::;m:;t%e?:amagfe cll;ﬁ;l}?)? ad%uaément.
g:ﬁimﬁﬁ?d Circuit, 8 GN3. 10.9.15 v. 8 a. ...... 28/910-1.5a,0-3a,0-Ta. ......... 8/9 Juse. Carr, 10f-. Or in Kit Form 6 GNS, ns.
z - R.5.C. BABY ALARM or INTERCOMM, UNIT KIT
EX GOVT. SELENIUM RECTIFIERS VALVES : Full range at reslly competitive prices. For 200-250 v. A.C. mains. lncludes all parts, diagrams

12 v. 15 amp. F.W. (Bridge). Ouly 19/9 I

EX GOVT. SMOOTHING CHOKES
60 mA. 10 b, 400 ohms 3/11. 100 mA. 10 h. 100 ohms 6/9.
150 mA. 10 h. 100 ohms. 13/11. 120 mA. 12 h. 100 ohms §/§
200 mA.’b-lﬂ h., 1”(53 2!\_1111_1‘._1/9- 250 mA. 5 h. 50 ohms10/§.
AGCUMULATORS 2 +. 16 A.H. New ex Govi.
8x 4 x2In. §/9 each. 3 for 15/-.

D.C. SUPPLY KITS. Buitable for electric trains. Consista
of mains trans. 200-250 v. 50 c.p.s. 12 v. 1 amp. selenium
rect. (F.W, Bridge); 2 fuse-holders, 2 fuges, change direction
switeh, variable speed regulator, partially drilled steel case
and ciroult. Very limited number, 29/11.

R.8.C. POWER PACKS, 200-250 v. A0.  Com-
pletely encloged in louvred enamelled case, 8x 5} x 24n.
Output fully amoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9.

and instructions. High sensitivity.

)

Completely safe.
Controllable  an
jgeltherend.
Housed in two
cablnets of
pieasing  design
£3/19/6. Carr,
b/-. Or assembled
& tested £5/15/-.
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R.S.C. A10 30 WATT AMPLIFIER

HIGH FIDELITY %
ULTRA LINEAR
PUSH-PULL
OUTPUT

SIX VALVES, EF86, EF86, ECCS3,
807, 807, GZ34. Tone Control Pre-Amp.
stages are incorporated. BSensitivity
is extremely high. Only 12 millivolt
minimum input is regulred for iull
output. THIS ENSURES THE SUITA-
BILITY OF ANY TYPE OR MAKE OF
MICROPHONE OR PICK-UP. Beparate
Base and Treble controls give both
“IMt and ‘“cut” with ample tone
correction for long playing records. An extra input with associated vol. control is provided
20 that two separate inputs such as * inike ** and gram, etc., can be simultaneousiy applied
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY
OF 300 v. 20 mA. and 6.3 v. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form
with easy to follow wiring diagram.

QNLY Or factory built using latest EL34 output valves and with 12
carr. 11 Gns months guaraniee. 14 GNS. TERMS ON ASSEMBLED UNITS.
10/-. * DEPOSIT 33/3 and § monthly payments of 33/3.

Protective Cover 19/0. Type 807 output valves are used with High Quality Sectionally
‘Wound outpnt transformer specially designed for Ultra Linear operation. Negative
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL
TO MOST EXPENSIVE UNITS AVAILABLE. Freguency response + 3 D.B. 30-20,000 c/s.
Tone Contrels &+ 12 D.B. at 50 ¢fs.+12 d.b. to —6 D.B. at 12,000 ¢/a., hum and noise
70 D.B. down. Goeod quality reliable components used. Chassiz finish blue hammer.
Overall size 12 9 x 9in. approx. Power consumption 150 watts. For A.C. mains 200-
250 v. 50 ¢fs. Qutput for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS, IDEAL
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELEdTROHlC
ORGAN, GUITAR, =to. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can
supply Microphoney, Speakers, et ., at keen cash prices or on terms with amplifiers.
EXPORT ENQUIRIES INVITED,

LOUDSPEAKERS, 2}in. to 15in., at keen prices. 12in. G-8 watt 8 ohm 29/11. 12in.
30 watt 12,000 lines 3 ohm or 15 ohms 59/9, TWEETERS. 4in. Plessey 3 ohms 18/9.
R.A. 15 ohms 25/9. W.B. 16 ovhms 31/9. Fane 15 chmas, Pressure type, £3/15/-.

GL3A MINIATURE 3 WATT GRAM AMPLIFIERS
For 200-250 v. 50 c.p.s, A.C. mains. Overall nize only 11} x 2 x 2§in. Pitted Vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record
changer unit, Output for 2-3 ohm speaker. Guaranteed 12 months. Only 59/9.

R.S.C, A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4-vaive quality amplifier for the home, small club, ete. Only 50 milli-
volts input is required for full output so that It is sultable for use with the latest high
fidelity pick-up heads in addition to all other types of pjck-ups and practically all makes.
Separate Bass and Treble controls are provided, Th.se give full long playing record
equalisation. Hum-level is negligible being 71 D.B.
down. 15 D.B. of negative feedback is umsed. H.T.
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. s available
for the supply of a Radio Feeder Unijt or Tape Deck
pre-ampilfler. For A.C. mains input of 200-260 v.
50 ¢fs. Output for 2-3 ohms speaker. Chassis is not
alive. Kit is complete in every detall and includes
iully punched chassis (with hasepliate) with the blue
hammer finish and point-to.point wiring diagrams
and instructions. Exceptipnnl value ut only £4/15/
or assembled ready for use 25/- extra, plus 3/6 car-
tiage. Or Deposit 22/- and five monthly payments of 22/- for assembled unit.

GARRARD AUTO-SLIM 4-SPEED AUTO-CHANGERS. With GC8 turpover Head.
For 200-250 v. A.C. mains. £7/19/6. Carr. 4/6.

B.S.BE. MONARCH AUTO-CHANGERS. Type UAl4 4-speed T/Q Pick/up with sapphire
stylue £6/19/6. Carr. 4/6.

Auy of the above supplied with T/O stereo-nonaural head for £] extra.

COLLARO JUNIOR. 4-speed Bingle Players with Hi-Fi T/O erystal pick-up head, £3/19/6.

R.S.C. TRANSFORMERS Fuliy Guaranteed, Interleaved & Impregnated.

MAINS TRANSFORMERS. Primaries 200-230-250 v. 50 ¢/s. OUTPUTTRANSFORMERS
FULLY SHROUDED, UPRIGHT MOUNTIRG. Midget Battery Pentode
250-0-250 v.60 mA., 6.3v.2a,0-5-6.3v.Ba. 24-3-3in. 17/11 66.1 for 384, ete. .... 4/6
250+0-250 v. 100 mA.. 6.3 v. 4 a, 0:5-63v. 3a..... 27/11 Bmall Peniode 5,000
300.0-300 v. 100 mA., 8.3 v. 42,0563 v. 3a..... 2311 030 ............ 3}
300-0-300 v. 130 mA., 8.3 v. 4 a. 0., F Btandard Pentode 05,0000

Mullard 810 Amplifier .. ... (7o) S0 1 5i9

A11 12-14 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL ULTRA
LINEAR OUTPUT

“BUILT-IN”
TONE-CONTROL
PRE-AMP STAGES

Two input sockets with associated controls allow mixing of “ mike ** and gram. as In
A.10 High sensitivity. Includes 5 valves: ECC83, ECC83, ELS4, EL84, EZ81l. High
Quality sectionally wound output transformer specially designed for Ulira Linear operation
and relable small condensers of current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE “ Lift " and ** Cut.” Frequency response +3 D.B. 30-
30,000 ofs. Bix negative feedback loops. Hum level 60 D.B. down. QONLY 23 millivoits
INPUT required for FULL OUTPUT. 8uitable for use with all makes and types of
plek-ups and microphones. Comparable with the very best designs.

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. 8ize approx. 12x 9 x 7in. For A.C.
maing 200-250 v, 50 ¢/s. Output for 3 and 15 ohms speakets. Kit is complete to last nut
Chasain is fully punched. Full instructions and point-to-point wiring 8 Gns Carr.
diagrams supplied. (Or factory built 51/6 extra.) ONLY " 10/~
1f required louvred metal cover with 2 carrying handles ¢an be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/ and 8 monthly payments of 24/9. Send B.A.E.
for illustrated leaflet detailing ready-to-assemble Cabinets, Bpeakers, Microphones, etc.,
with cash and credit terms.

AUDIOTRINE HIGH FIDELITY REPRODUCERS

THE DUO/10. Consisting of a 12in. 12,000 line Speaker with heavy four layer voice coil,
the Audiotrine cross-over unit, and a 4in. Diameter Tweeter Unit incorporated in the
extremely attractive Audiotrine Benior Corner Console Cabinet as described below.
Maiching impedance 15 ohms. Power handling 10 watts nominal, 14 watts peak. Frequency
range 40:18,000 c.p.s. ONLY 12 gna. O Deposit £7/9 and nine monthly payments 27/9.
THE DUOQ/20. Incorporating a 12in. High Flux 20 watt Speaker with 2in. Diameter
Bpeech Coll. (Total Flux 160,000 lines), the Audiotrine cross-over unit, and a highly
sepsitive Tweeter unit, In the Audiotrine Senior Corner Console Cabinet. Matching
impedance 15 ohma. Peak Power Oulput 25 watia. Frequeney range 30-18,000 c.p.s.
ONLY 14 gns, Or Deposit 33/3 and nine monthly payments 33/9.

R.5.C. JUNIOR HI-FI REPRODUCER. The very latest Goodmane Axiette 8 High Fidelity
loudepeaker (retalling at £5/17/7) fitted in a specially designed Bass Reflex cabinet mize
12in. x 18in. x 10in. Acoustically lined and ported and finished in polished walnut
verieer, Matching impedance 15 obms. Frequency range 40-15,000 ¢.p.s. Power handling
6 watts nominal. Ideal for Stereo. Limited ni rat ONLY £5/19/8. Carr. 4/6.

LOUDSPEAEKERS IN CABINETS.

12in. 10 WATT. Walout Veneered. Cabinet size 15x 15 x 8in.
approx. High quaiity 12in. 10 wait 12,000 line Speaker.
3 ohms or 156 ohms. £4/19/6. Carr. 6/-. Or Deposit 11/3
and nine monthiy payments 11/3.

12in. 20 WATT. High Quaiity. 15,000 line ifspeakers 15 ohms
in Cabinet finished as above. 8ize 18x18x8in. £7/10/8.
Carr, 7/9. or Deposit 17/9 and 9 monthly payments of 17/
15in. 50 WATT, 14,000 line speaker with 3in. diameter speech °
coil, 15 ohms Impedance, in Bubstantial Two-tone Rexine
and Vynair covered cabinet of pleasing appesrance. Acousti-
cally lined. IDEAL FOR BABS GUITAR. Bize 30 x 24 x 16ins,
approx. ONLY 20 Gos.  Or Deposit £3/15/- and twelve
monthly payments 50/-. :

LARGE REXINE COVERED CABINETS

Extremely attractive Two Tone Grey Rexine and Vynair.
Substantial construction. Fitted castors. To house single 15 in.
or 18 in. speakers or two 12 in. speakers. Size 30X 24x 16 in.
11 Gns. or Deposit 25/9 and nine monthly payments 25/9. Size
30x 30x 14 ins. Acoustically lined 13 Gns. or Deposit 30/4
and nine monthly payments 30/4.

350-0-330 v. 100 mA., 6.3 v. 3 v . Standard Pentode 7,000 Q t0o 30 ...... . .... 5/9 KDARD ABINET. For 12in.
350-0-350 v. 160 mA., 6.3 v. 4 a, 0-0-63 v, «33/11 Multi Ratio Single or PfP 340 1860 .. ... .....con.. 6/9 ?,,‘,ﬂf;pgﬁm, agwgﬁa\snsy %Efé‘ﬁﬁdcported_ Bize 20In. X
425-0-425 v. 200 mA., .3 v. da, c1, 6 V. 3 55/-  Push pull 8 watts EL&84s 10 3Q......... g 8/9 14in.x13in. Beautiful walnut vencer finlsh. Especlally
125-0-425 v. 200 mA ., 6.3 v. 40,63 . 4a,5v.30.59/9 Pushpull 8watts ELB4e to 150 ... ........------ 8/9 ;ecommended for use with 8peaker

150-0-450 v. 250 mA., B3 v. D a. B V. 3 Ha ...l 89/9 Push pull 10-12 watts V8 to 3@ or 150 ... ... .. 18/9

0P SHROUDED DROP-THRQUGH TYPE

24 50 v . B o Push pull EL84 i0 3 or 150} 10-12 watts. ... ... .. 1
o ey - 5.0 %g}'g Push pull Ultra Linear for Muliard 510, ele... ...
i il b Sl o SO < 00008 o Push pull 15-18 watts, sectionally wound 8LS§, *
250.0-250 v. 100 mA,, 63 v.%a.,63 v, La.. .. 2119 KT66, ete.. for 3 or 150

. y - " 9, b sdor 3or 106)........ .. s cinmarn
390-0-350 v 100 k. 8.5 v 4w 0.6:63 v. 5 .. Do/ Push pull 20 watt high-quality sectionally wound, .
300-0-300 v 100 mA., 63 v. 48,0563 v.8u..... 26/0 EL34, 616, KT66, etc. to 3 or 160y fully shrou 4719

300-0-300 v. 130 mA., 6.3 »v. 4 a,, ¢ct. 6.3 ». 1
suitable for Mullard 510 Amplifler. .............
830-0-330 v. 100 mA.. 6.3 v. 4 a.,0-53-63 v. 3 a..... 25/
350-0-350 v. 130 mA., 83 v. 4a,05-83v.3a.....
425-0-425 v. 200 mA., 8.3 v. 4a. . 5v.3a....

MIDGET CLAMPED TYPE. Primaries 200-250 v.
250.0-250 v. 60 mA., 6.3 v. 2 ., 24 x2i x2Hin..... 12/9

SMOOTHING CHOKES
250 mA., 5 H., 10002 11/

100mA., 10 H,2000 8/9

150 mA., 7-10 H,, 2500 11/9

Push pull 10-12 watts to match 6V6 to 3-5-8 or 130 17/9

MICROPHOKE TRANSFORMERS
120:1 High quality, ciamped
120:1 High quality Mu metal screened

619 8in. speaker. B8ize approx. 20x

.................... 19 17% . Oniy 46/0.
------------ 8/ GTANDARD MODEL. To take
up to 10in. speaker. Bize 27 x

8O mA. 10 H., 3500 5/8
60mA., 10 H.,4000 4/11
1amp.050 L.T. type 6/6

syetem below, £5/19/6.8et of four
lega can be supplled with brass
ferrules for 19/8 per set.
AUDIOTRINE CORNER CONSOLE
3 CABINETS, Btrongly made.
23/9  Beautiful polished wainut veneered
finish. Pleasing design.

JUNIOR MODEL. To take up to

18 x ¥2in. £4/11/9.
SENIOR MODEL. To take up to
12in. speaker and with Tweeter

250 v.80 mA., 6.3 v. 24, Bize 2§ x2§x2n....... 11/9 AUDIOTRINE
FILAMENT TRANSFORMERS 12 v. 1. ........ 7/ EQUIPMENT
63v.1.5a....... ] 63v.3a ........ CABINET

63v.2a, ...... 18 6.3 v. 6 a.

0463 v.2a. .0 12v . 3a.n Elegant coniemporary de-

sign. Robust, beautiful

AUTO (Step Up/Step Down) TRANSF polished walnut finish. Size

50:80 watls 110-120 v./230:250 ¥.. .. ... ... .. 1319 )
150 watts 110-120 v./200-350 %... .. . ........ .. . 27/9 ;1;{;;;’ ';;gt-,t‘,}e;‘;;;;‘:‘;;;
350 watts 110-120 v./200-250 V.o oo sonsineeoni 399 .

5}in. Complete with brass
ierruled lega.

125 Gns.

W.B, “STENTORIAN®® HIGH FIDELITY P.M. SPEAKERS.
HF1012, 10 watta rating. Where a really good quality speak-
er at a low price is required. we highly recommend this unijt
with an amazing performance, £4/7/6. FPlease state
whether 3 ohm or 15 ohm required.

Carr.
10/-

BASS REFLEX OABINET. Desligned for shore speaker.
Acoustically lined and ported. Pollshed wainut veneer
finish. 8ize 18 x12x10in. Birongly made. Hapdsome
appearance. Eusure superb repredustion for onty £3/19/8. 39/9.

Bpeed 3%in.
Recorders.

Or Deposit 28/9 and 9 monthly payments 28/9.

B.S.R. MONARDEOK TAPE DEGKS and
r sec. As fitted to most leading make Tape
rand New £8/19/8. Curr. 8/-.

Bultable Portable Cabinets to take Deck and Tape Amplifier,

cut-out. Bize approx. 30x20x’
16in. Recommended for vae with
speaker system below. 7 gns.

AUDIOTRINE HIGH FIDELITY

Designed to provide a
smooth frequency response
from 40-20,000 c.p.s. con-
sisting of 12in. 12,000 line
15 ohin speaker. Crossover
Unit and Tweeter. Highly
recommended for use with
any High Fidelity Ampli-
fler, 10 Watt Unlt,
£4/1916 or Deposit 11/3
nine monthly pay-
ments of 11/3, 15 Watt
Unit £7/10/8 or Deposit
17/3 und nine monthly
payments of 17/3.

SPEAKER SYSTEMS
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INTRODUCING THE R.S.C. BASS-MAJOR 30-WATT GUITARAMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH QUTPUT UNIT FOR VOCAL AND INSTRUMcNTALI>T GROUPS

v Incorporating two 12in. heavy
duty 25-watt high flux (17,000
lines) loudspeakers with 2in. dia-
meter pole pieces (total flux
220,000 lines). Designed for
efficiently handling more than full
output of amplifier at frequencies
down to 25 c.p.s.

% One speaker has an aluminium
speech coil and dual cone to ex-
tend frequency range up to 17,000
c.p-S.

% Heavily made cabinet of conveni-
ent size 24 x 21 x 14in. has an ex-
ceptionally attractive covering in
two contrasting tomes of Vynair.

w For 200-250 v. 50 c.p.s. A.C. mains
operation.

Send S.A.E. for leafiet.

EMINENTLY SUITABLE FOR BASS
GUITAR AND ALL OTHER MUSI-
CAL INSTRUMENTS.

% Four jack socket inputs and two
independent vol. controls for
simultaneous conmnection of up
to four instrument pick-ups or
microphones.

% Separate bass and treble controls
roviding more than adequate
¢ Boost ”’ or ‘ Cut.”

+ Level frequency response through-

out the audible range.

3 9; Or DEPOSIT £4/3/-and
2 Gns. 12 monthly payments of
Carr, 17/6 £3/9/11.

Superior to units at twice the cost.

R.S8.C. JUNIOR GUITAR AMPLIFIER.
5-wait high quality output. Beparate bass and treble

:ll‘wt " and "' boost’ controls, Sensitivity 15 m.v.
wo high impedince Inputs.

10in. loudspeaker, Handsome £8/1 9/ Cerr,
strongly made cabinet (size 778
14 % 14 x 7in. approx.) finished in Or DEPOSIT £1
attractive and durable polychrome. and monthly
200-250 A.C. mains operatlon. payments of £1.

8end 8. A.E. for leaflet,

LINEAR TREMOLQ/PREAMP. UNIT.

Designed ior introducing the Tremolo effect to any
amplifier fitted with a reserve power supply point for
smoothed H.T. and 6.3 v. A.C. This applies to prac-
tically all amplifiers of our manufacture and to those
of several other manufacinrers. The unlt plugs into
poweT supply point and any input socket of amplifier.

FOR BASS GUITAR SPEAKERS IN
CABINET See Page 105

R.5,C. BENIOR 10-WATT GUITAR AMPLIFIER.

High-fidelity push-pull output. 8eparate basa
and treble “'cut* and "“boost'* controls, Twin
separately controlled inputs so that two
instruments or “mike"” and pick-up can be
used ut the same time. Two loudspeakers
are incorporated. a 12in. high flax 14-wati
bass unlt and a 6 x4in. elllpticul for treble.
Cablnet is well made and finished as Jonlor
Model. S8lze approx. 18 x 18 x 8in. Only

1 5 ¢ Carr. Or DEPOSIT 34/9and 9
ns-lol- monthly payments 34/9.

Send 8. A.E. for leaflet,

R.5.C. SUPER HI-FI 15-WATT.

An exceptionally eficient high fidelity Guitar Amplifier
incorporating a4 heavy dnty 12in, 20-watt
speaker with excellent frequency response.
Individual bass and treble controls give
ample ' boost ™ and *“cut.” Two high
Impedance Jack Socket {nputs are separately
controlled. [f required one or $wo additional
jnputs can be provided at a cost of /8
per extra socket,

Cabinet is of substantial construction and
attractively finished in two contrasting tones
of polychrome. 8ize approx. 20 x 18 x 10in.
Operation from 200-250 v. 50 c.p.s. A.C,
mains. PLEASE DO NOT COMPARE THIS
UNIT WITH OTHERS OF BIMILAR
RATING UNTIL YOU HAVE HEARD

Controls are 8peed (frequency of interruptions), Depth THE DIFFERENCE,
{for heavy or light effect), Yolume, and 8witch. Three L E I c E s T E R Or DEPOSIT 51/6 and nine monthly 22 GnS.
suckets are for 2 inputs and Foot S8witch. 4 Gns payments oi 51/8. Carr. 12/6
Only » New Branch opens early March. Ses below Send 8.A.E, for ieaflet.
- i
R.S.C. (Manl::t':‘e.s‘:er) MAIL ORDERS to % county Al"Cdde, Leeds |. Terms: C.W.O. or C.0.D. No C.O.D. under £

Trade Supplied.  S.A.E. with all enquiries pleas®

LEICESTER: BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS:
32, High Street | 6 Gt. Western | 13 Exchange St., | 51 Savile 8t., | 73 Dale St,, 56 Morley St. 8-10 Brown St. 5-T7 County
Leicester Arcade, Castle Market Hul Liverpool, 2 {above Alhambra (Market St.}, (Mecca) Arcads,
Birmingham Bldgs., Sheffisld | Theatre), Bradford | Manchester, 2 Briggate, Leeds
No half day Half day Thursday Half day Wednesday No half day Halfday Wednesday

e e = e
WE SPECIALISE 1IN
from the famous Elliott range EXPORTING
i_r:;lgggl];}ol: SI:ICZ};’S mciiflttai]; Clliﬁlc.)tltltaccu:ate ! |
’ ' - CUSTOM BUILT
| QUALITY
SOUND EQUIPMENT TO

Small in size . . .

but ‘‘ELLIOTT-ACCURATE"

Three elegant miniature instruments

Available in colours.

All you want In

TAPE RECORDERS
AMPLIFIERS

MOTORS & PICK-UPS
LOUDSPEAKERS
ACCESSORIES it s

MODERN ELECTRICS (retai) LTD

120, SHAFTESBURY AVENUE, LONDON, W.I
{3 mins. from Piccodilly Circus and opposite Columbia Cinema)
Tel: TEM 7587 & GER 9692  Cables: MODCHAREX, LONDON

all parts
of the

world

Enquiries  invited  without
obligotion, We carry lorge

Electrical Measurement Division

ELLIOTT BROTHERS (LONDON) LTD |

Cantury Works, Lewisham, London, S.E. 13
A memberf * Yote- Automatlon Group

£

= ‘
.!;-:
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TRADIE ENQUIRIES

The BEST is now even BETTER!

A BRILLIANT CONCEPTION OF THE FINEST 2-BAND 6-TRANSISTOR

RADIO AVAILABLE

% Ultra-modern styling with a magnificent twin-tone cabinet fitted with fuily
expanded metal front and a slide-rule type waveband dial. GREATER QUTPUT
using the latest high-efficiency Mullard Transistors and Diodes, incorporating an

improved design, featuring different circuit constants.

MORE punch-—MORE gain—MORE stations—SUPERB appearance—the NEW

" Contessa ’’ scores again!!
SEE it—HEAR it—you will BUY it!

@ ;Nav'fljand coverage of 530 ke/s to 1,620 kefs and 160 ke/s to
70 kels.

@ Assured reception of at least a dozen stations in daylightl

@ Large clearly-calibrated station-named dial.

@ Internal high-gain Ferrite aerial

® 5:1 ratio slow motion tuning.

@ Fitted with the latest 12,000-line high-flux loudspeaker.

@ Power of 600 milliwatts from the single-ended push-pull
final stage.

@ Specially designed aerial matching coil for use in a CAR.

@ Only first-grade Mullard fully-guaranteed matched transis-
tors and diodes are used,

@ Taoe recorder socket provided.

WiIRELESS WORLD

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT RD.,, LONDON, W.I,
NVITED The oldest Component Specialists in the Trode

CAAAAAAAA

The NEW "CONTESSA" MK 1.

Telephone: MUSEUM 9188
EST. 35 YRS.

® Double tuned IF transformers for maximum
gain and knife-edged selectivity.

@ Fully drilled printed circuit panel marked with component
numbers.

@ The two-tone case ocuter measurements are 103 x 73 x 3iin.
and welghs approx. 4 Ib. when assembled,

@ Battery lasts 4 months with normal usage,

@ Books supplied with detailed assembly instructions, diagrams
and circuitry.

@ Anyone can build this set—everything supplied, just a solder-
ing iron required.

@ Cabinets available in two-tone beige and two-tone blue.

@ Adiustable carrvine handie,

Or our BUY AS YOU BUILD SCHEME any parts sold separately.

Inclusive price for all associated components, cabinet and battery, complete in every
detail.
Parts List, 2/10 post free.

Send for comprehensive descriptive Manual and

NOW£%:19:6!

WITH

The

practices.

also available.
constructional details being furnished with each set of parts. The total measurements of the Capri are

41 x 23 x b}in.

ANY PARTS SOLD SEPARATELY.

Inclusive price for all associated components, case and constructional
data, complete in every detall, or our BUY AS YOU BUILD Scheme.
(9 volt battery 2/6 extra).

"CAPRI"!

A miniature pocket transistor Radio that REALLY works, retaining the most attractive
features of the famous ** Contessa.’” Six first-grade Mullard transistors plus diode are employed
in a highly sensitive superhet MW and pre-set LW circuit embodying the most modern design
A special 2%in. high gauss loudspeaker provides surprising volume and a personal earpiece socket Is
An attractive two-tone plastic case Is supplied in two colours—ivoryfred or ivory/blue, the full

SEE AND HEAR A WORKING MODEL TODAY

Huge New Pur-
chases have en-
obled us to re-
ducethe priceto ONLY

£5:19:6

plus2/- P. Pkg.
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WA WD
YOU CAN HOLD EUROPE IN THE PAILM OF YOUR HAND

INDIVIDUAL COMPLETE
FRUM TRANSFORMERS INSTALLATIONS

Specialists in High Temperature Creep and Stress Rupture Machines

VARIABLE VOLTAGE TRANSFORMERS Electronic Equipment—

Control Panels — Trans-
former Design and Assem-
bly Facilities—Welded
Fabrications — General
and Precision Engineering
Machine Shop—all under
one roof.

THE ELECTRONIC & MECHANICAL ENG. CO. LTD.,
FORGE LANE, HALESOWEN, BIRMINGHAM

Tel: Halesowen 2556 Telegrams: E.M.E.C.,
Halesowen, Birmingham

SBSamp £8 100
S Bi0amp £17 150
SB20amp £32 00

Installation designed and manufactured
by EMEC,
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COLLARO STUDIO TAPE RECORDER KIT

$P=CiAL cARGAIN OFFER. Comp. Kit only E2S Carr. 12/6.

Famous mfrs. surplus offer—Listed 42 gns. A
quality Tape Recorder Kit based on Mullard’s
famous design—EF86, ECC83, ELB4, EM8I and
Rectifier Specially desngned Kit for Collaro
latest Studio Deck, Freq. response + 3dB, 60 cfs.
—I10 Kcfs. Amp. and Power Pack already wired,
inter. unit wiring only required. Cabinet size:
18"x161"%6" finished in contemp. 2 tone blue
Rexine with gilt speaker Escutcheon.
Magie Eye indicator. Circuit and Tech.
H/bock, supplied free with kit. Send
S 3d. stamp now for full details of to-day’s
J outstanding Tape Recorder Bargain.

CABINET £3/15/-. P. & P. 6f6.
AMPLIFIER KIT £8/19/6. P. & P. 5/-.
SPEAKER 7 x 4 16/6. & P LI
If above items are

i P.&
purchased together£l2 |9 6 IO,’

SPECIAL BARGAIN OFFER!

A sell-contained Fortable Unu incorporating latest
BSE 4-speed Auto Changer Record Player and famous
High Fldellty " Ful-Fy © Xtal Pick Up with Turn-
over Cartridge. Atted with LP and 78 Sapphire Btylii
Internal 2-valve Amplifer of Modern design with
variable Tone and Volume Controls. This, together
with a qualily P.M. Speaker ensures a high standard
of reproduction. The whole is housed In a
robuat wooden cabimet attractively styled
in two-tone contemporary ieathercicth
with contrasting potka dot relief.

Kit consists ot 3 sub-assemblies already
wired. QGrub screw connections between
units only necessary —absolutely no scldering

ORIGINALLY BUILT TO BE SOLD

—_ D Sl A TN S S ks A S SR S SR S M

“RECORD PLAYER BARGAINS Latest 4-speed models

l NEW RELEASE by E.M.l.—4-speed 8ingle Player Uni fitted with latest stereo and

| monaural Xtaj cartridge and dual sapphire styil. Auto stop and start. A fidelity unit
and bargain buy at only £6/19/8, carr. and ins. 4/6

I SINGLE PLAYERS: B.B.R. Litest model ’l‘Ul'P. 70/- COLLARQ JUNIOR stu lio

|

P.U., 75/-. EMI Junior* 885 " 79/8. 1
AUTOCHANGERS: Latest Model G ARRARD * Autoslim * £7/10/0. B.S. It. (U-Ald). |
Latest model, £5/19/6. COLLARO ** C80 " Latest Model, £7/%/0.
Carr. & Ens. 5/- _l
_—-—_—_———_u-—_——_—_
RECORD GARRARD

BARGAIN

PLAYER UNITS
CPALBAILEEﬁ's SINGLE PLAYERS: Carr. 4/6.
Model 48P £6/17/6.
LR Model TA Mk. 2 £6/19/6.
Model 4HF £17/10/§. Carr. 7/6.
£3.3.0 Model 301 transcription unlt £21/19/6.
Carr. and Carr. /6.
AUTOCHANGERS:

Latest 4.speed Model 200 with GCS
head. 8} gns. Carr. §/-. Model A Lab.
Series Transcription Unlt, new release,
£18/19/8. Carr. & Ins. 7/8.
Comprehensive range In stock.

TRANSISTOR COMPONENTS

Midget I.F."s—465 Kc/fs %in.

diam. ... T 5/6

Osc Coil M. & L.W. ... 5/9

) Midget Driver Trans. 3.5 : 6/9
ﬁ(;rll:emp?:ﬂ';e . Midget Output Trans. Push-

covered cabinet in 2-tone wine and «cream. Pull—3 ohms ....cccevvee. 69

Rize 18} x 13} x 8lin. hi. titted with Elect.Condensers—Midget Type

w1l accessories including baflle board and I mfd.-50 mfd, ea. 1/9, 100 mid.
anndised mets| ireI: Bp‘;‘cie Mt‘.;[:l?le for 2,_ 12V
H od Ll au ADgErs 4 0 .
2&&: ml‘lu.::l:::. :el;?nl e;l:y:r mounted board Condensers {50 v. working:
14 x 18in. supplied. 01 mfd.,, .025 mid., .03fdrn:::’|.,
.04 mid. 9d.; .05 mfd., .| mfd., 1/-,
2.VALVE 2-WATT AMPLIFIER 25 mfd. {/3; .5 mid. 16, etc.
Twin stage ECL82 with vol. and neg. Midget Tuning Condensers.
teedback Tone control. =AC 200280 V. | )B OO 208 pf. and 176 pl.

with knobs, etc.. ready wired to fit abuve
cabinet, complete with 6in. Quality Bpcaker
and O/P Trans., £3/19/6. Carr. 2/6.

Complets Record Player Kit as illustrated,

8/6, ditto with trimmers 9/6.
IB 220pf. and !05pl. cone. slow
motion 10{6. 365 pf. single 7fé.

ne, BSR UA 14 Unit, New reduced price: Sub. Min. %in. Dilemin 100pf.,
£12/10/0. Carr. 7/8. 300pf. 500 pf. 7/- each.
FERRITE AERIALS. M. &
TRANSISTOR BARGAINS! L.W., car aerial coil 9/3.

Brand New—BVA st Urade. Midget Yol. Controt with edge

oci4 .. 8/6 BT3 ... /- control knob, 5 Kfohms, with
ocds .. 8- GETLLY .. 6/6 switch 4/9, Ditto less switch 3/9,
9%8‘ A 7"3 88;5 5‘,’;2 Speakers: P.M.: 2in. Plessey
ﬂAfg_, . %8,(_ oc7 . 8/- 75 ohms 15/6. 23in. Continental
XAIOL .. 9/8 QCi8 76 8 ohms. 13/6, 7 x 4in. Plessey
XBI03 .. 7T/ GEX13 .. 2/9 35 ohms. 23/6.
XCl0] .. §/8 GEX31 .. 2/9 Ear Piug Phones—Min. Con-
BBi05 .. 9"6 QA0 ... 2/8 tinental type 3ft. lead, jack plug
:;:zm‘AL 0044 OA%cg,i;l 2] and socket. High Imp. 8/-.
orern {2005 12L/6 sj0c81; 19/8 Low Imp. 7/6.

MULLARD “3—3" HI-FI
. AMPLIFIER. 3 VALVES 3 WATT

3 ohm and I5 o¢hm OQutput.
A really first-class Amplifier
giving Hi-Fi quality at a reason-
able cost. Mullard’s latest
circuit. Valve line up: EFBS6,
EL84, EZ8I. Extra HT and LT
available for Tuner Unit addition.
This is the ideal companion Amglifier
for FM tuner units.

TECHNICAL BPECIFICATION--Freq. Response: +1db.

40 ¢fs-25 Kcfs. Tone controls: Max, Treble Cut 12 db. at
Max. Bass Bonst 14 db. at 80 ¢fs. Bensitivity: 100 Mv for 3w. output. Qut-

19 Kefs.
put Power (at 400 ¢/s); 3 w. at’'19% total harmonie distortion. Hum and Noise level:
At least 70 db. below 3 w.

COMPLETE KIT (inch valvea. afl ocom-
ponents  wirlng  diagramm  and  special
quality sectional Qutput Trans.)k

ONLY £6/19/6. Carr. 4/6.

Complete wired and tested, 8 gns. Wired
power QP socket and additional smooth-
img or Tuner Unit, 10/8 extra.

Bronze Escutcheon Pane!, Printed Yol.
gebla. Bass, On-Off, supplied with each
L

Recommended Speakers—WB. HF 1012
£5. Goodmans AXIOM 10 £5/15/-, &

AXIETTE £6/10/0,cr AXIOM £8/10/0.

AT 17 GNs.  Recommended Buy!

SPEAKERS P.M. 3 ohms, 2§in. EMI

17/6. 3in. Goodmans ]18/8. 5in. Rola
17/6. (ién”ii l'llasci 181’26-1 72‘116./ X {i‘;] Ggﬁd‘ w
\ 5 n. Rola - n. Elao
glglrf }Oin. % 6in. Goodmmans 25,’:' 2}in. STANDARD MODEL £|2’1o
E.M.I. Tweeter. 20/86. Carr. & Ins. 7/8.

Autochanger Unit BER Model UA20.
Valves UCLS83, UYS83
Eiliptical 8peaker.

ENAMELLED COPPER WIRE —-}ib. reels.
})41%'201:. 2/6; QEEC"Q:‘& 3/-; 30g-40g, 3/D.

her gauges quol or. g
VALVE HOLDERS Int Oct. 6d. Nylon lcovinet size 17 x 14} x 8iin.
or Ceramio. B7G, BYA unskirted. 9d. B7G. TYGAN FRET (Contem. pat.), 12 x 1%in.
BY9A skirted, 1/- each; B?7G with Can 1/6; 2/-; 12x18in., 3/-; 12xUin. 4/-, eto-
BOA with Can., 1/9 ete. EXPANDED ANODIZED METAL. At-
KNOBS—Meodern Continental types: Brown tractive glit finish #n. x lin. diamond
or Ivory with Gold Riug, lin. dia., 9d. each; mesh 4/§ sq. ft. Multiples of 6in. cut.
lilo., 1/- each; Brown or Ivory with Gold Max. size: 4it.

Centre lin. dia., 10d. each; 1}in., 1/3 each.
LARGE SELECTION AVAILABLE. JASON FM TUNER UNITS
Deslgner-approved ' kita available.

CO-AX 389 ohm CABLE FMT1, 5 gns. 4 valves, 20/,

High grade low loss Cellular Alr S8paced FMT2, £7. 5 valves, 37/8.

Poiythene —!in. diam. B8tranded Cond. JVT Meroury, 10 gns. 3 valves 25/-.
Now only 6d. a yard. JIV2, £13.'19t . 4 valves, 32/@.

BARGAIN PRICES—SPECIAL LENGTHS |NEW JASON F.M. HANDBOOK, 2/6.

20 yds. §9/-; P. & P. 1/6. Coax. Plugs 1/-. |48 br. Alignment Service, 7/6 plus 2/6.

40 yds. 17/3 P. & P. 2/.. Bockets ]{-. NEW
5 ALL
60 yds. 25/)-. P. & P. 3/-. Couplers 1/3. BOXED VALVES GUARANTEED
VOLUME CONTROLS—8K--2 Meg. 1T4 6/- | ECL3210/6 | PCF80 9/6
ohms, 8in. BSPINDLES, MORGANITE 1R5, 1587/6 | ECL80 10/6 | PCL83 12/8
MIDGET TYPE. Iljin. dlam. Guar. | 384. 3\’47/6 EF80 - g/- | PCL84 12/8
1 year. LOG. or LIN., ratios less Bw., DAF96 @/~ | EFS86 12/6 | PCL81 12/8
8/-. D.P. Bw. 4/6. Twin Btereo leas DF“G 9/- | EL84 8/6 | PL82 9/8
8w., 6/8. D.P. 8w., §/-. DK9% @/- EY51 0j6  PL83 1048
DL 9/- | EY86 10/- | PY32 12/§
CONDENSERS—Silver Mica. All values, ECC31 SI-iEZBI 7/6 PY81 9/6
2 pl. to 1,000 pi., 6d. each. Dlito, ceramics ECC82 8/~ | GZ32 PYS2 7/8
od. Tub. 450 v. T.G.C., etc., .001 mid. .01 FCC83 8/ "0‘3884 916 U2 12/8

and .1/350 v¢. Od. ,02-1/500 w., 1/-. 25
Hunts 1/6. .5 T.C.C. 1/9 etc., etc.

CLOSE TOL. S/MICAS. 10% & pt.-500 pi.,
8d, 600-5,000 pf., 1/-, 1% 2 pf.-100 pf., Od.
100 pi- u()ﬂ pt., 11d. 570 pf. 6,000 pf. 1/8.
RESISTORS—FULL RANOE 10 ohms—10
megohma 20% } & ¢ w., 3d., § w., 5d, (Midget
type modern rating), 1 w.

RECORDING TAPE

Famous American Columbiz (CBS)
Premier quality tape at NEW

REDUCED PRICES. A genuine recom-
mended Quality Tape—TRY IT! Brand
6d. 2 w. gd. new, boxed and fully guaranteed,

HI-STAB. 10% | w. Bd. 4 w. 7d. 5% [ Fitted with leader and stop foils.

¥ w., 9d. 1% § w., 1/6 ete. Standard Double Play
W/W RESISTORS. 25 ohms to 10 K 5 w., {5lo., 600et. .. 13/- 1,200t 31/6
1/3. 10 w. 1/8. 15 w., 2/-. 5{in. 900ft. .... 16/- 1,800 37/8

Tin. 1, 200ft. .. 21/ 2,400tt. 47/8
g Play Post & Pack.
Sin. 9001t.. .o +.19/8 | per reel, 1/- plus
5%in. 1,2004t. ..19/8 | 6d. ea. for addi-
7in. 1,800ft. . .. .28[6 | tional reels,
SPECIAL OFFER. 3in. Menage tape,
15001, 3/9; 3 L.P. 22511, 4/9; 3" D.P.

PRE-SET T/V POTS. W/W 25 ohms-60 K..
3/-. 50 K.-2 Meg. (Carhon), 3/-.

Electroiytics All Types New Stock
TUBULAR CAN TYPES
25/25 v. 50/12 v.1/9 | 8+8/450 v.  4/§

90/50 v. 100/25 v.2/- | 82+22/275 v. 4/6] !300it. 8/6.

8/450 v. 3/350 v.2/3 | 50 +50/350 v. 8/6) {P. & P. per reel 6d.

16 16/450 v.  5/6 | 804250275 v, 12/8} { TAPE REELS. Mantrs. surplus, 7ln.
32 32/450 v.  6/6 ' 1004-200/275v. 19/6§ §2/3: 5Mn. 9/-;: 5Sin. 2/-; 3in. 1/3.
Transistor Midget types—all valoes 1 mid Plastic spool containers, 6in. 1/8;

to 50 mid. 1/ es., 100 mid. 2/-. 12 v,

7 VALYE AM/FM RADIOGRAM CHASSIS

Valve line-up ECCSS,
ECHS8I, EF83, EABCS0, ’
EL84, EM81, EZ80.

Three Waveband and Switehed
Gram positions, Med. 200-
550 m. Long 1,000-2,000 m.
VHF/FM 88-95 Mc/s. Philips
Continental Tuning insert
with permeability tuning om
FM and ocombined AM/FM

5{in. 2/-; 7in. 2/3,

IF transformers. 460 Kefs.
and 10.7 Mefs. Dust core
tuning all coils. Latest

eireuitry including AVC and
Neg. Feedback. Three watt outpnt.
Sensitivity and reproduction of a very .
high standard. Chaseis slze 13§ x6iin. Height
7iin.  Edge iluminated glass dinl 11} x 3iin.
Vertieal pointer Horizontal station names. Gold on brown background. A C. 200/250 v.

operation. Magle-eye tuning.
Aligned and tested ready for use. £|3 A IO J 0 Carr. & Ins. 7/6.

Complete with 4 Knobs—walnut or ivory to cholce. {ndoor FM aerial 3/6 extra.
3 ohm P.M. Hpeaker only required. Recommended Quality Bpeakers 10in. H/DUTY
PLESSKY 30/-. 8in. H/DUTY ROLA 25/-. 13}in. x 8 EMI Fidelity 35/-. P. & P. 2{4.

Terms: C.W.0, or C.0.D,, post and packing up to 1/b
d.; 11b. 1/1, 31b. 1/6; 5Ib. 2/-; 10 Ib, 2/9.

RADIO COMPONENT
SPECIALISTS Established

1946

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Tel: THO 2188. Hours: 9 a.m.—6& p.m. | p.m. Wednesday.
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PRODUCTS" AT THE

s pieeoatsruoo| NEW REDUCED PRICES|. o
o io T o sarveey
MODEL MC-70

A professional microphone with Save those batteries by running CHARGER |
360 deg. pickup, using a new vari- your transistor set direct from A.C. AND A.C. ] 3
able " D shock mounted crystal mains.  Reactivate all your old ELIMINATOR i
cartridge for added power and 9 v. batteries. A “must'’ for ;
sensitivity. Smooth response (S0- every transistor set owner! MODEL LA 6P

12,000 cps) and natural reproduc-
tion. Size 7in. high x 3in. wide.
Complete with shielded cable.
Lavalier cord and £in. stand holder:

Unit contains neon indicator
and standard battery connections
with nearly 2 yards of mains lead

and plug. Also snap cord for
connection to set.
now oney 5978 now ony 24876

SUB-MINIATURE '_I'RANSFORHERS
Qutstanding value in gransistor transformers
consisting of one Driver Transformer, and

DYNAMIC MICROPHONE
MODEL DM-I175

Beautifully deslgned and atrractively

one Cutput Transformer. Ideal pair for i i i i
miniature transistor portables, etc. ?l:r-:xlr:g?d. Ot;f)r:lctwie;f:t. ﬁ?mzl:;f f“rclz:h
Driver Model LT44: Primary: 20k Secondary: response: |50-9,000 c.p.s. ' :

Ik. Centre Tapped. Ratio:$ :

+ 3db. Sensitivity: —73db. ldeal for

Output Model LT700: Prlmary: 1.2K. almost all applications.
glentre Tapped. OQutput: 3.2 ohms. Ratio: \ 7
0. now onLy 8- eer AR : =2 pairs now ony 3916

LAPEL MICROPHONE

BM.36R Precision engineered
Magnetic Micro-
phone—ifor lapel or

SIGNAL INJECTION
PROBE MODEL

SPECIAL OFFERS’

hand use. Only l§in. NOW P. & P. 4f-.

dia. ) Exceptionilly ONLY £4'1 9'6 4

::el:tself:llvcea'se Chrome- OUR TRANSISTOR Injects a sig
Sft. shielded cable. T APE R E C 0 R D E R E;ICJ?::L :::
Only 12/6. IN ECONOMICAL SEME-ASSEMBLED

given point.
Proauces a signal rich in harmonics
from a built-in miniature transistor

R.101 TUNING AND
BATTERY INDICATOR

KIT FORM
CCMPLETE—NO EXTRAS TO BUY !

i -mini i . : N oscillator. Push button operation
This ull_:ra_mmlar.yre tuning and Consists of three transistor amplifier, ; o Dh C d'.
battery indicator is easily mounted Sanrd. b e e L . and neon Dbattery strength ndi-
into pertable nagios lor tape- s eake;'p %rward-sto -rewind-switch <y Ireal Mop - maiee e d
recorders for indicating tuning P 0 P » | checks on radios, amplifiers, T.V.,

- . rcel of tape and spare reel, motor, | Tuner t N e G th
centre and residual capacity of R . ers, etc. st for e
= attractive coloured case. Mic. and hobbyi ] :
batteries. Galvanometer move- . . . amateur, hobDyist and service man.
ment assures complete accuracy earphone sockets, pick-up coil, mike | pR|CE 42/6. Complete  with
k . : arphone and carrying handle supplied. ;
Insulation resistance between case cane ying PP batteries.

Standard battery operated. Simple to
put together in less than one hour.
Brand new and guaranteed.

“TEPHYR™ 6 TRANSISTOR POCKET RADIOS
£419.6

Complete with battery, earphone and leather case.

INTEGRATED STEREO AMPLIFIER, Model S.A.300

Engineered for the pro- T

and terminals: 20 Megohms/S00Y.
Sensitivity: 400 uA. Solder
terminals are provided at rear.
Plastic case cover. Complete
with example circuit for use. Size:
#in, x fin. dial. Price 24/6.

STYLUS MICROSCOPE MODEL
8C. 8
Specially and
most  care-
fully designed
to solve all
stylus prob-

TRANSISTOR MEGAPHONE
MODEL ER.304

NOW ONLY

Blr et wr T e r T AR =

Jdems with a | fessional . . . designed for B e~ 4 - < <.+ SESSEE. v~ « o8

magnification | the home, A completely B

lens of x 230. | new dual |5 watt stereo £8.304

the scope is | amplifier for professional . S
battery operated, the needle is | quality reproduction, re- The smallest everl Incorporates
placed on the inspection plate, the | markable versatility and printed circuit amplifier  with
tip is then magnified, and projected | new distinctive styling— current limiting device to give
on the screen ac any desired angle | worthy of a place in the = effective battery life. Range up to
by use of back and forth, up and | finest stereo Hi-Fi system, a full range of front panel controls and 1,000 feet. Size I0F x éin. dia.

switches permit adjusting volume, balance and tonal characteristics
onfoff switch, bulb and instruction § through every delicate shading of the entire audio range.

down controls. Complete with Complete with bat-

12 Gns- teries and shoulder

book, fully guaranteed—— 4[6 Supplied complete with installation and operation manual £32/10/-.
S.A.E. for leaflet. S.A.E. for further details.

strap. S.A.E. for illustrated leaflet.

3WAY SLIM CRYSTAL MICROPHONE

10,000 O.P.Y. MULTI-TESTER in semi-assembled kit

MODEL 100C form. Ranges: D.C. voltage: 0-6/30-120-600-1,200v 596

May be hand-held, stand {10,600 o.p‘v.)
mounted {either floor A.C. voltage: 0-6-30-120-600-1,200 v. (10,000
stand or desk stand) or o.p.v.}.

suspended by lavalier cord. D.C. current: 0-120uA, 0-12-300 mA.

Response 60-10,000 c.p.s. Resistance: 0-20K, 0-2 Meg. (IS0 ohm, ISK
Built-in  onfoff  switch, at centre scale).

output level—S$2db, Omni- Decibels: —20 to +63db (600 ohms | mW.
directional head, Clips on odbm = 0.775 v.).

or off standard stand Accuracy: D.C. voltage and current $29%
adaptor permitting tilting fs. A.C. voltage +49% f.s. Resistance +39%

for multi-angle use. Satin

chrome finish.

oNLY 48/-

Supplied complete with Desk stand l, 7ft. of shielded cable, {avalier cord.

Mail Orders

(DEPT. W) 32a COPTIC STREET,
LONDON, W.C.I

of total scale length.

Size 4fin. x 3%in. x lin. Complete with test
leads, battery and instructions.
Few only available, rush your
whilst stocks last.

order now

Callers welcome at

87 TOTTENHAM COURT ROAD,
LONDON, W.l. MUS. 9606
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R.107 COMMUNICATIONS RECEIVERS
This receiver covers 1.2 to 17.5 Me/s continuously on 3 Bands. Com-
pletely solf contained with built-in speaker and power unit for mains
or 12 volt battery. Offered Brand New. Boxed, fully checked,
| £12/10/-. Carr. 30/-.

UNIVERSAL AVOMETERS

PCR.2 RECEIVERS
850-2,000 metres. 190- F

550 metres 6~22 Mcfs il tike
‘output for phones or

3{) speaker. As new,
£5/19/6. Carr. 7/6.
PCR3 as PCR2 but
covers 190/550 metres,
2-7 Mcfs, 7-21 Mgfs,
including top band. As
new, £8{8/-. Carr. 7f6.
All above models can
be supplied with In-
Guaranteed perfect working order. | ternal power unic to cperate on 200{250v. :
Supplied complete with leads, bat- A.C. at 39/6 extra or alternatively plug-in external power units are
teries and instructions. + 35~

Model ** D" 34 range ... £8 19 6|
Model *7* 50 range... £11 00
Registered Post 5/— extra.

*

NATIONAL H.R.Q. RECEIVERS

BRAND NEW! DSenior model, rtable
mounting. Complete with a full set of 9
coils covering 50 kefs to 30 Mc/s. Supplied
complete in original transit cases, £25. Carr.
20/-. Power units to operate direct from
200/250 volt A.C., 59/6 extra.

MICROAMMETERS
0-500 microamps. 2%in. Circular
flush panel mounting. Dials are en-
graved 0-15, 0—600 volts. Brand new,
boxed, 15/-. P.P. 1/3.

PRECISION COMBINATION
VOLTMETER/AMMETER FOR
A.C. AND D.C.

Two separate instruments housed in polished
wood case, 6in. scales with knife-edge pointers.
Ranges :—

Volts A.C. and D.C., 160-300-600 v,

Amps. A.C. and D.C., 25-50-150-200 A,
Supplied complete with all current shunts,
leads and leather carrying case. Manufac-
tured by Elliott Bros. Supplied brand new,

7.5 K.Y.A. AUTO
TRANSFORMERS
0-115=230 volts. Brand new, boxed,
£15. Carr. 10/-.

230/250 VOLT A.C. MOTORS
41 x 3in. dia., 90 watts, 5,000 r.p.m.
iin. spindle, 22{6. P.P. |/6.

I K.V.A. ISOLATION

TRANSFORMERS £9/19/6." Carr. 7/6.
230 v. Pri.; 230 v. Sec. Boxed, £5 ea.
Carr. 10/-. MINE DETECTOR No. 4A

- Will detect all types of metal. Fully portable. Complete equipment
VARIAC TRANSFORMERS supplied tested with instructions, 3%/6. Carr. 10/6. Battery 8/é extra.

4 amp., 230 volt primary, 185
gsoav";ﬁ ou:p?:t:lZItlj%}Taréarr. 0/, COLLARO STUDIO TAPE TRANSCRIPTOR

@ Brand new 1962 model, 3 speeds, 3 motors, digital counter, etc.
TELEPHOMNES TYPE *'L” With latest bradmatic heads and interlock button. Supplied with

Generator Bell Ringing, 2 line con- | spare spool, instructions, fixings, 10 gns. each. Carr. paid.

nection. With batteries, fully tested, -

i . e st " EABULOUS TAPE OFFER

HELIPOTS " Famous American Brand Tapes. Brand new, fully guaranteed. Sin.—
Available in 10kQ, 50kQ, or IOk+ | 600ft., 10/6; 5in.—500ft., 13/6; 5in.—I,200ft., 17/-; 7in.—1,200ft., 13/6;
2k0). New, bored, 22/6 each. P.P. /3. | 7in.—1,800ft,, 18/6; 7in.—2,400ft., 30/-; P.P. extra. S.AE. for full

Tape List.
3‘?’%“?:;;:1%;50 CT.53 SIGNAL GENERATORS

0-115-230 volts, step-up or step- | Precision instruments cover-
down. Brand new, boxed ex-U.S.A_, | ing 8.9 to 5.5 Mcfs and 20 48
£7{10/— each, Carr. 10/-. to 300 Mc/s on 6 bands.

:NEL HE'ITE;S_ Variable attenuator from |

. i It to 100 millivoles.

1002A 24in. FM. D.C. ... 42/ | l'<TOv®
1002A in. EM. DC. .. 62/8 g'gr“';“pgl‘,°’dm‘?f”‘; ";";:
I mA tin. FM. D.C. ... 25/- A.L. W[ T Al
30/0/30 mA 2%in. F.M. D.C.... 9j6 | working order. Complete
ggg mA %:l}ln I;M] Eg. :g’g with calibration charts.

v. tin. Prof. A.C. ... 1 | h. ] ;s
300 v. 2in. EM. AC. .. 25| 7 8= cach. Carr. 10f6. I .
500 v. Zii‘n. F.M. AC. .. 25/- PRECISION A.C. AND D.C. VOLTMETERS
120 v. H-!n. F.M. D.C._... 32/é | Two ranges, 160 and 320 volts, Bin. mirror scale with knife-edge
1500 v. 2iin. Electrostatic 25/- | pointer. Housed in polished wooden case. ldeal for schools, labs.,

— | etc. Supplied brand new, £5{19/6 each. P.P. 3/6.

g SUEUECEVO RIES NATIONAL H.R.O. 5T RECEIVERS B

Suitabl fo o licati . Later rpodel us_ing metallised octal valves. Complete with a full set
Gu;nz,.:,_o,. b;ll ringi’;\g. a{ﬁ;‘:: ':;:_ of 9 coils covering 50 kefs to 30 Mc/s. Brand new, only £30. Carr, £1.
nestiin TR qadpaBe ey DELCO 24 VOLT D.C. MOTORS N

cael;rylr;igr caga,rru 57_ tesEecy {19/6. Shunt wound, 5,400 r.p.m. Torque 4in. oz. Double spindle. Smooth
E’ pair. : : running, extremely powerful, Also runs on (2 volt. Brand new,

case price £15 and 10/- carriage. 34 LISLE STREET, 9 a.m.—é p.m. Half Day Thursday

JEMCO 4,000 OHM|VOLT
TESTMETER
1%, Precision Resistors throughout.
Single control system for all ranges.
Highly accurate. Sensitivity 4,000 £/
volt A.C. and D.C.
i Ranges:
D.C. volts:
0-10-50-250-
A 500-1,000 v.
s ALC. voles:
4  0-10-50-250-
500-1,000 v.

0-250 vA
0-25-500 mA
Resistance:
0-30Kk2
0-300k2
0-3MQ

Decibels:

—20 to +36dB (2 ranges).
Meter sensitivity: 100 microamp.
59/6. P.P. 2f6.

JEMCO 20,000 OHM{VOLT

TESTMETER

As above but with increased sensiti-

vity and extended resistance range

(0-5MQ), 97/6. P.P. 2/6.

Either type brand new, Guaranteed,

with teads, prods, batteries, instruc-

tions.

L.T. METAL RECTIFIERS

All full wave, bridge connected.
Brand new, guaranteed.

12/18v. 1.BA, 3/9 24/38v, 4A. 2216
12/18v. 2.5A. 68/3 24/36v. 15A. 45/«
19/18v. 4A. 8/6 36/48v. 2A. 19/
12{18v. 8A. 12/3 36/48v. 4A. 29/6
12/18v. 10A. 25/6 36/48v. 6A. 39/@
12/18v. 15A. 37/6 48/60v. 2A. 21/=
24/36v. 1A 713 48/60v. 1DA, 82/8

Please add postage,

L.T. TRANSFORMERS

All primaries tapped 200[250 volts.
| Battery Charging. 3.5, 9o0r |7 v.
| amp, 9/9. Ditto, 2 amp, 14/3.
[2)i‘,tto, 4 amp, 16/6. 9 or |7 v. 6 amp,
6f—.

2 Model Type. 3, 4,5,6,8, 10, 12,
15, 18, 20, 24 or 30 v. 2 amp, 18/6.
Ditto, 4 amp, 27/6. Ditto, 5 amp,
37/6. Add postage.

" AUTO TRANSFORMERS
Step-up, step-down, tapped O-115-
200-230-250 volts, 15 w., 9/—; 60 w.,

12/6; 150 w., 18/6; 200 w., 27/é;
300 w., 42/6; 500 w., 67/6; 1,000 w,,

— — | 99/6; 1,500 w., £6/19/6. P.P. extra.

R.C.A. PLATE
TRANSFORMERS
Pri. 200/250 v. sec., 2,000-0-2,000. v.
500 mA. tapped 1,500 v., new, boxed,
£6/10/=. Carriage 15/-.

DUMONT KI051PI
DOUBLE BEAM C.R.T.
Twin Gun, Brand new, boxed, 59/6.

P.P. 3/6.

" 1.2 Ohm 12 Amp. RHEOSTAT
Geared slider type, new, boxed,
15/6 each. P.O. 3/6.

MARCONI TF 885 VIDEOQ
OSCILLATORS
Frequency coverage 25 cfs to 5 Mefs.

§u_pplied as new. Price £90 each.

CADMIUM SULPHIDE
PHOTOCELLS
Very sensitive, full data supplied,
12/é each. P.P, éd.

MINIATURE PANEL

- | 10{6 each. P.P. 2/-. METERS
8 RANGE SUB STANDARD = For l{in. dia. panel hole.

D.C. AMMETERS MINIATURE MODEL ACCUMULATORS 0-50uA ... 39/6 0-300 v.D.C. 27/
Ranges 1.5A, 3A,7.5A, 15A,30A, 60A, | Lead acid. Brand new, unused. 2 v. |.5 AJH. Size 4 x I4 x lin., 0-500.A ... 32/6 ‘‘s§°* r;reter 35/~
I50A, 300A and 450 amp. Housed in | I Ib,, 5/6 each. P.P. I/3. 12 v. 0.75 A H. Size 4 x 3 x I4in, 2 1b,, | 0-t mA ... 27’[6 ""VU'’ meter 42/6
wooden carrying case, 8 in. mirror | I5/6 each. P.P. 1fé. [0-5 mA ... 27/6
scale, Supplied brand new complete = == e
with all shunts and leather carrying | Hours of Business: 3 LISLE STREET, ¢ a.m.—6 p.m. Hall Day Saturday Send S.A.E.

For Bargain Lists

(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

3.34 LISLE STREET, LONDON, W.C2
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Bulk Buying means DEUVERY EX-STOCK LOWEST PRICES

HEAVY DUTY 20 AMP. L.T. SUPPLY | VARIABLE TRANSFORMERS

. - ‘ ' UNIT I| QUANTITIES UP TO 100 | Sutbut: (13 kVa)
;gi& S g DELIVERED BY RETURN, 0 to 260 volts 5 amps.
...-.; by S.T.C. NEW AND BOXED. ;{I’;pl(.l)t: 230 volts,
LY "-I' a - ]‘6 o
1 p—— Normal cost over £100 I A S
! 'r- . Essential equipment for Brand New FULLY
- | Electronic  Engineering, l VYARIABLE
i ! 3 Research Laboratories, TRANSFORMER
» Schools. Ideal flor I FOR BENCH OR
w battery charging, ctc. PANEL
! Guaranteed for 20 amps. I _MOUNTlNG-'
] Qutput: D.C. Variab.e ' Size: Approx. 6in.
up to 20 amps. and 24 v, Cube.
or trickle charge 125/ l Weight:  Approx.
?501'700 anc-npereo 2hoours. B'l'?RICE
nput: A, 100/260 v :
{  45[65 cycles. I RIDICULYO us
¢ Size: 16 x 24 x 32in - : s ONL
r z; high I - ﬁ Il 5 5 amps.
; = ? In attractive Grey I ’ -
% o " Cabinet. £9 - 0 0
= 10 :
L onwy | £18-5-0
£27-10-0 !

‘ ex-¥Warehouse l SLE AGENT l £32 = 1 0 = 0
LATEST miniature AR e

WALKIE TALKIE

HAND N*11
‘' 88 "' sets just released by Ministry of ..~
Supply. Produced to exacting specifications N pouck
by leading manufacturers E. K. Cole & Co., this
Transmitter/receiver weighs only 53lb. (approx.)
and measures 34in. x 5in. x 94in. it is a 4 frequency
i 4 channel set, crystal controlled, 38-40/40-42 Mc/s.,
e and operates from a Standard Dry Battery—HT/LT. 90 v./[.3 v.
(i.e. Ever Ready/Berec BI538). 14 of the current series of B7G
1 0 : valves are employed: |-3A4, 6-IL4, 4-1T4, 1-IS5, 2-1A3.
Eac

SUPPLIED
COMPLETE
WITH CRYSTALS
Accessories can be
supplied fo orger al
extra cost.

Each set is in first-class condition.
Special quotations for quantities up to 3,000 sets.

N
\ A £\00’ "W

Only

|  REVOLUTIONARY 80 - WAY
MINIATURE PLUG and SOCKET

AERIAL

MASTS A\ 2 e £V
,Zl % " VE - - - ol el .t :%  — . “
Z ATCC o { ¢ !

IMPROVED TYPE 50 Mk. Il
36fc. HIGH

Kits comprise—aix  2§in. dia.
Tubular Bteet Bectious of 6ft.
length, top-section and base

[ \\“\\\‘“ﬁ.

h-)
=
)
=
(g
>
o
o
-
m
&
724

SYSTEM sporis Grouns & cais

Pickets. QGuyes and Fittings. B
YOU can  purchase  Lhis < GNS T L = 5 ¥
pormally  cxpensive  MAST ruvox 3 Manufacturers: G.E.C.

tor a {raction of s cost. carr. 30"- LIMITED STOCKS— PER PAIR

Amplifier,
Mike, 4 Loudspeakers,
etc, (Operate from 2
6/12v. Car Battery). ¢

Please add £1 for (return.
ahle) wooden cArrying case.
The MABT s  partic
uarly svitable to  lake
aermals for Tx.. Rx,
.M. and TV (especially

_ il
COMMERCIAL) nod
overaens. Extra 6t 0 H | LERS
sections canbesuppllied L UD
w178 per sectlon | COMPLETE  with POWER
MICROPHONE. For calling

only £9.10.0 ‘f’;‘{é' personnel in stores, warehouses, (EAYFEH
" lfactories, ete, similar to Police % oM

U.S.A. Type 45ft. TELECOM. |type. ex-H.M. Forces.  Simply g

connect to 6/12 volt car bacter

8-BANK-25 WAY
AERIAL MAST o Sl g
(7 sections, 6ft. 8in, x 2}in.,, guys etc.) Wﬂ,";iy £2 ?::ynhgir); g:a:vgee f:r UN'SELECTO RS

This entirely complete set in carrying case, | amplifiers?  Buy this complete unit.  Sent by | pun wipe, non bridge. 24 volt op. Due to

(a) Precision-made silver plated connectors,

(b) ANl wiring points numbered.

(c) Revolutionary design in solid bakelite
moulding.

(d) Chassis mounting socket and cable
mounted plug (metal housing supplied)—
Ideal for computor programming con-
trol equipment on any design requiring
up to 80 plug and socket connections
where space is restricted.

NEW FROM STOCK

124 Gns. Carr. 17/6. Wood packing case | return. Carriage Free. . . : . 3
(refund on return) add 20/- extra, Or 2 sets ONLY £7 . 1 0 . o ::.':nui': Un,:ﬁ;‘:"ﬁba::‘z:d e P o
for £25. Carr. extra. British manufacture only. Additional extenslon Speaker £3. and undamaged. is EACH

ilrongate
(m.0.) cC «. LTD

Dzpt. (WW39), IRONGATE WHARF ROAD, PRAED STREET, LONDON W2
PADDINGTON 2233
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VALVES, QUARTZ CRYSTAI.S TRANS'STORS T nsea imens
AND COMPONENTS A SPECIALITY s L

i WATT 4 TRANSISTOR @ NEW PURCHASE REDUCES TOTAL COST @
AMPLIFIER ' « CONTESSA ** I} : ;
@ | watt peak\
output, @ COMBINED PORTABLE AND CAR RADIOC @
B, 70 <5 t° AMAZING SENSITIVITY AND SELECTIVITY ON
Output to 3 ohm MEDIUM AND LONG WAVEBANDS
speaker, @ The easiest Superhet Radio to build on the market.

9 volt operated.

= Features clearly marked printed circuit and packaged
Full details on re-

Built and  Kit of quicst .components with ffxll illustrated building instrt{ctions.
Tested Parts B St Full tuning of .m.edlum and Ictn.g wave bands with un-
59 6 OR 52/6 high gain amplifier beatable sensitivity and selectivity. Excellent tone and
PP 16 P. If6 size 4 x 23 x 2in. | velume with over 600MW push-pull output.

. ; using Mullard OC71/ | @ Clearly marked horizontal station dial with slow

COCI'I"ISI':"ID Pfggoséoﬁaa;e:r?::;?rzrﬂ?;!e{roro;n;enr; | motion tuning. Two colour Blue or Beige cabinets with

application requiring a quality and reliable | Geld handles, grilles and fittings. Size 103 x 72 x 3fin.,
amplifier. include car aerial socket, recording sockets.
@ 4 Transistor printed circuit 250mW amplifier. @ 6-Mullard Transistors and 2-Diodes.
I x 17 x §in. 9 volt 52/6. .
3T ) 125 mW. 9 volt. 1.9 45 Guaranteed the Best Obtainable.
e T ey 7t ks f— @ Attractive Appearance—Reliable Design—Quality Performance @

BATTE ELIMINATORS FULL DETAILS WITH PARTS TOTAL COST
4 CHARGERS G | LIST AND PRICES FREE ON OF ALL PARTS £9.19.6 r» 3f6. *

I. For PP3 or equivalent 9 volt Pocket Radio| REQUEST. All parts so sold separately and fully guaranteed.
Battery, 18/6, P.P. 1/-.
2. For PP4, PP7, PP9, PPIO, 9 volt Portable | ‘* CAPRI”” POCKET-S1X 6-TRANSISTOR MEDIUM AND

Radio Batteries up to 300 mA. 45/.. P.P. 2/, L
3. De luxe version of No. | alsc charges PP3 LONG WAVE POCKET SUPERHET RADIO = 7\/
type batteries, 29/, P.P. If-. @ SIZE 4Lin. x 23in. x 1¢in. REALLY POCKET SIZE @

4. Rechargeable PP3 battery. Runs as long as . . p . .
100 battegries. Complete ywi:hugharger Enit. The most compact 6-transistor and diode radio with speaker available

25/-. P.P. I/-. to the home constructor. Features the latest in miniature components
Sl o ol — | and circuitry. Supplied with Mullard transistors and two-tone moulded
METERS. P.P. l/6 any type. cabinets in red/white or blue/white with gold fittings. All components

0/500uA. 24in. MC. FR.
I mA. 2in. MC. Square
I mA, 24in. MC. FR. D.C. ...

are supplied in packets and clearly identified. A printed circuit is used
with fully illustrated building instructions. Push-pull output coupled
with a sensitive and selective circuit make the ' CAPRI > hard to beat.

50uA, 2in. MC. Square ... [~ | Fitted Earphone/Record socket.
24-0-24 mA. 23in. MC. FR. .........occoen.. 12/6 ) ; 4
a0 130 Tin HC. Square LI o] | @ FULL AFTER-SALES SERVICE AND GUARANTEE
(" i~ " 77| @ ALL PARTS SOLD SEPARATELY—DETAILED LEAFLET ON REQUEST.
PHOTO
DEKATRON T totaLcost £5.19.6 rr 2-

?g\lf(??%‘onl;d B&ﬂzg 931A (CV2696). Brand — = e —

new, 60f- each. Base 1/-. “MINIRANGER"” ' “QUINTET "

tional 12-way Selector

Special purpose ver- : .
TUbgRP?.IEI,B REW sion 931A-CV337, 80/ 3-Transistor Plus 2-Diodes. Smallest POCKET
each. Base 2/-. radio to build yourself.  Printed circuit RADIO
. i .
MINIATURE LEDEX full tuning. ONLY 3 x 2 x %in. Over gl_frerf'ii:tgrx Igl't:ls
SWITCHES—BRAND NEW 20 stations Diode MWI,LW to
24 volt D.C. rotating switches, fitted actuator TOTAL build.
at each end of bank of contacts. Uses COST 59/6 P.P. /6 [ P.P. 2/-. 99/6
standard switch wafers. |
@® 5 Bank 45/ ® 8 Bank 50/-.

. ALL PARTS SOLD SEPARATELY. BOOKLETS FREE ON REQUEST .

49/6

1,000 ohms per volt
| Model PT34
|0/10}50/250{500/1,000  volts

A.C.ID.C. 0/1/100/500 mA. ° =
£8 |9 6 D.C. Resistance 0/100k ohm.

“' (".;

,o.m

5 GNS. |

20,000 ohms per Volt
Model ITI-2

2,000 ohms per Volt

6 Ranges D.C. voltage to 2§ kV. i Model THL33
5 Ranges A.C. voltage to | kv. 30,000 0hms per Volt  |Ildeal pocket sized multi-| £5.19.6 0/10/50/250/500/1,000  wolts
3 Ranges D.C. current to 250/ Model 500 tester for all radio and|; D.C. vol [ -C.
mA 8 Ranges D.C. volts to | kV domestic work. anges volts to k¥Y.
. 7 Ranges A.C. volts to [ kY 4 Ranges D.C. Current. to OIIOISOJ‘ZSOISOOII 000  volts
Resistance to 6 meg. 5 Ranges D.C., current to |2 |3iz€ 31 x 23 x ldin. with/500 mA.
Capacity and dB ranges. amps. ::attery, leads and instruc- i RRanges A.C. volts to | k;f LOISOO.UAIIOIZSOmA., D.C.
Sy 4l o= o) t3in. with leads. | 3 Range resistance to 60 meg. | *1°Ns anges resistance to !
b:;zt?:erfe: ari;dx i;%s::?'u:tliohn:a *|Short circuit buzz test, Megohms. Resistance 0/10K/I00K/l Meg.

Capacity and dB ranges, etc.
Size 5 x 37 x liin. with
TP5S, 20,000 ohms,’volt.|batteries. test leads and
Complete 5} x 3% x |%in.|instructions.

Qutput meter dB, ecc., etc. (§ All Meters Fully Guar-]|Capacity dB etc.
10,000 ohms per volt. Model Size ‘6 x 4} x 2fin, With ||anteed for & months.

;E'fsove' e5- It-;al;ﬂss Batteries and Instruc- || Full Service Facilities.

HENRY'S RADIO LTD. | = 5~

5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON, W.1. CATALOGUE

o ite Ed Road Tube Stn, PADdI 1008/9. OPEN MON. . 9-6. . K .
pposite Edgware Roa ube Stn OPEr?lmAg:.ol? DAY, AT U ON. to SAT. 9-6. THURS. | o’clock TRADE ENQUIRIES INVITED




MarcH, 1963

WIRELESS WORLD

103

HEAV! ouTY

TRANSFORMERS{

LONDONS
LARGEST SELECTION B3
No. I. Pri. 240 v. Sec. tapped 4, &, || v. 200 a.
£9/10f-, Carr. 10/-.
No. 2, Pri, 200-220-240 v. Sec. tapped 12,

15, 20, 24, 30, 4 amps. 42/6. P. & P. 3/6.

Ne, 3. Pri. 240 v, Sec. tapped 25, 30, 35 v,
40 a. £10/19/6. Carr. 10/-,

Ne. 4. Pri. 220-240 v. Sec. 24 v. 30 a. £8/10/-.

No. 5. Pri. 220-240 v. Sec. 20 v. 30 a. £6/15/-.
Carr. 7/6.

No. 6. Pri. 250 v. 5ec. 20 v. 20 a. £4/15/-.
Carr. 7/6.

No. 7. Pri. 240 v, Sec. tapped 6, 12 v. 20 a,
72/6. Carr. 5/-,

No. 8. Pri. 240 v. Sec. tapped 12, 18 v. 10 a.
Completely shrouded 59/6. Carr. 4/-. Un-
shrouded 52/6. Carr, 4/-,

:;o. 9. Pri. 240 v. Sec. 12 v. 10 a. 52/6. Carr.
;ulg. 10. Pri. 240 v. Sec. 24 v. 5 a. 50/~ Carr.
h,l’o: Il. Pri. 240 v. Sec. 24 v. 8 a. 57/-. Carr.
4/-.

No. 12, Pri, 200-220-240 v, Sec. tapped 10, 17,
18 v. 10 a. 57/6. Carr. 4/-.
No, 13. Pri. 200-220-240 v.
36 v. 5a. 57/6. Carr. 4f-,
No. 4. Pri. 240 v. Sec. tapped 9, 16, 17 v. 7 a.
52/6. Carr. 4/-.

No. 15. Pri. 240 v. Sec. tapped 30, 40, 50 v.
S a. £4/15{-. Carr. 5/-.

No. 16. Pri, 200-220-240 v, S5ec. 17, 18, 20 v
20 a. £4/1976. Carr, 5/-.

No. 17. Pri. 240 v. Sec, 24 v. 20 a.
Carr. 5/-.

No. 18. Pri. 200-220-240 v,
86, 60 v, | a. 29/6. Carr. 3/6.
No. 19. Pri. 200-220-240 v.
15 v. 4a. 22/6, P.P. 3fé,

No. 20. Pri. 240 v. Sec. 12 v. 5 a. 32/6. P.P. 3/6.
No. 21. Pri. 240 v. Sec. tapped |2, 20, 24 v.

2a. 22/6. P.P. 3/6.
Sec. tapped 25, 30, 35 v.

Sec. 30, 32, 34,

£4/17/6.
Sec. tapped 48,

Sec. tapped 9

No. 22. Pri. 240 v.
2 a. 35/-. P.P.3J6.

No. 23. Pri. 200-220-240 v. Sec. 6.3 v. 10 a.
25/-. P.P. 3/6.

No. 24. Pri. 200-220-240 v. Sec. 6.3 v. |5 a.
32/6. P.P. 3/6.

No. 25. Pri. 240 v. Sec. tapped 9.15 v. 14 a.
15/6. P.P.2/6.

No. 26. Prl. 240 v. Sec. tapped 12.24 v. | a.
13/6. P.P. 2/6.

No. 27. Pri. 220-240 v. Sec. 6.3 v. 5 a. and
6.3 v. | a. Very conservatively rated. 15/-
P.P. 3/6.

No. 28. Pri. 240 v.
47/6. Carr. 3/6.
No. 29. Pri. 110-240 v. Sec. 75 v. C.T. 30 m/a.
Totally enclosed 17/6. P.P. 2/6.

No. 30. Pri. 200-230-250 v. Sec. 12 v. 60 a.
Fully shrouded. £%/10/-. Carr. 7/6.

No. 31. Pri. tapped 180-230 v. Sec. 4.2 v, |0 a.
and 4.2 v. 10 a. Tropically rated. 35/-. Carr. 5/-.
Neo. 32. Pri. 200-220-240 v. Sec. tapped 10,
18, 20 v. 9 a. Fully shrouded. 6%/6. Carr. 7/6,
No. 33. Prl. 200-230-250 v. Sec. tapped |2,
15, 20, 24, 30 v. 5 a. 52/6. P.P. 4/-.

Sec. tapped 6-12 v. 10 a.

A.M, ISOLATION TRANSFORMERS.
Pri. 100-200-220-24C v. Sec. 225 v, Very
conservatively rated at I.1 amps. Table top

terminal block connections wilth flne and
coarse adjustment. 75/-. P.P. 7/6.

Tel.: N.W.I

PAD 7851

BRAND NEW VYARIAC
TRANSFORMERS
Input 110 v. QOutput 0-110 v. 7 amps. Panel
mounting. Supplied brand new with control
knob and fixing boits, in maker's origina!
packing cases, £4/17/6. Carr. 5/-

EXCLUSIVE PURCHASE OF A M.
HEAVY DUTY TRANSFORMERS
Tapped to give the following specifications:
Pri. 440-400 v. S.P. Sec. 220 v. or 110 v. 600

watts.
Pri. 220 v. Sec. 220 v. or |10 v, 600 watts.
Pri. 220 v. Sec. 55, 10 amps. All winding.

Double wound. £5/19/6. Carr. 7/6.

HEAVY DUTY AUTO TRANSFORM-
ERS. 240-110 volts 2 kVA. Completely en-
closed in metal case with earrying handie.
Fitted with 2 two-pin American sockets or
terminal blocks. Size 10 x 8 x 6éin. Supplied
brand new and guaranteed. £8/15/-. Carr. 7/6.
1,000 watts £4/15/-. Carr. 4/-. 500 watts £3/10/-.
Carr. 4/-. 300 watts £2{7/6. Carr. 3/-.

SUNVIC THERMOSTATS

TYPE T@P
Range 70°F-190°F. Length of
rod Iltin. Complete with

sleeve. |5 amp. demand switch,
Changing te 5 amp. satisfied
position. Supplied new and
guaranteed. 29/6. P.P. 3/é6.

GRESSALLHEAVYDUTYRHEOSTATS
26 ohms 4 amps. 6in. dia. Carbon track.
Panel mounting. Length of spindle llin,,
din. dia. BRAND NEW 45/-. Carr. 4/-

SMOOTHING CHOKES
Willesden. 10 h. 250 mfa. 15f-. P.P.3/6. 10 h.
75 mja. 8/6. P.P. 2/6. Brand new Gardeners.
| h. 2.5 a. 6€). 135/-. P.P, 4/-. Brand. A.M.
L.T. chokes. Designed to smooth [2-24 v,
D.C. at 20 amps. Res ¥ ohm. 47/6. P.P. 4/-.

HEAYY DUTY AUTO
115-230 volts.

AMERICAN
TRANSFORMERS. 74 kVA,
““C " core winding,
£15. Ex warehouse.

METRO-VICKERS MASTER VOLT-
METERS. A.C. 0-20 v. 50 cycles. M.. &in.
round. Mirrored scale. Ve have been for-
tunate to obtain further supplies of these
famous instruments and offer them brand new
in maker's cartons at the low price of 15/-.
P.P. 4/-.

A.C. 200-240 v. CHECK METERS.
25 amp. L.R. 32/6. P.P.3/-. 10 amp. L.R. 22/6.
P.P.3/-. 5amp. L.R. 17/6. P.P.2/é.

Guaranteed in perfect condition.

A.C. 0-300 volt METERS. M.l
Flush mounting. 3%in. hole.
boxed. 32/6. P.P. 2/-.

50 cycles.
Brand new and

POCKET VOLTMETERS. M.C. D.C.
Double reading 0-3 and 0-30 volts. Brand new.
Fraction of maker's price. 12/6. P.P. 2/-.

S.T.C. SILICON POWER RECTIFIERS
SERIES RS200. ALL TYPES 750 m/a.
WIRE ENDED DIODES. MAX. P.I.V.
100 v. 5/-; 200 v. 5/3; 300 v. 5/6; 400 v. 6/6;
500 v. 7/6; 600 v. 11/6; 700 v. 13/6; 800 v. 16/6.
Note these rectifiers are not seconds, or surplus.
They are the very latest desig; and are supplied
brand new and guaranteed. Postage firee. Data
sheet sent on request.

SUPPLIERS OF
ELECTRONIC EQUIPMENT

LONDON,

A.M, CAPACITORS

American, Pyronol 8 mfd. 500 v. wkg. 7/6.
5 mfd. 220 v, wkg. A.C. 7/6. 10 mid. 300 v.
wkg. 6/6. 0.2 mid. 5,000 v. wkg. 8/6. 0.1 +
0.1 mfd. 7,000 v. wkg. 8/6. 0.15 4+ 0.15 mid.
8,000 v. wkg. 10/-. Add gé P.P. on all capaci-
tors. British types. T.C.C. Visconol 8 mid.
800 v. wkg. at 71° C. 8{6. 4 mid. |,000 v.
wkg, at 60°C. 5/6. 4 mid. 1,500 v. wkg. at
71°C. 8/6, 4 mfd. 1,500 v. wkg. at |40°F.,
chassis mtg., 8/6. 1| mfd. 2,500 v. wkg. at 12/6.
G.E.C. 8 mfd. 600 v. wkg. at 7I1°C., 5 mid.
400 v. wkg, A.C. 8/6. Dubilier 2 mfd. 2,000 v,
wkg. 12/6. 2 mfd, 2,500, [5f-. 0.25 mfd. 7,500
v. wkg. 10/6. 10 mid. 450 v. wkg. 7/6. 75
mfd. 275 v. A.C, wkg. 37/6. /6 P.P. on all cap-
acitors.

STC FW BRIDGE RECTIFIERS.

Max. A.C. input 90 volts. D.C. output 84
amps. 73in. sq. plates. Brand new £7/10/s,
Carr. 5/-.

SPECIAL OFFER. HIGH GRADE
M.C. D.C. VOLTMETERS.

180-280 volts 5} x 2in. Rectangular dial,
Set in wall mounting case, size 8 x 6% x 34
inches with lamp fitting to illuminate dial,
Supplied brand new at a fraction of maker's
price 37/6. P.P. 3/6.

Completely enclosed. |

AM,.LT. POWER SUPPLY UNIT No.I3
A.C. input tapped 100-250 v. D.C. output 12
or 24 volts. Very conservatively at 4 amps.
Built in strong metal case, size 17 x 64 x 6in.
Fitted with onfoff switch Fuses and output
socket. Anideal L.T. supply unit for operating,
relays, contactors, battery charging etc.,
£5/5/-. Carr. 7/6,

T.C.C. HIGH VOLTAGE CAPACITORS.
| mifd. 12,500 v. wkg. at 60 deg. C. £6/10/-,
carr. 7/6. 0.5 mfd. |5 kV. wkg. at 60 deg. C.,
£5, carr. 7/6. Supplied brand new. Limited
number only.

HEAVY DUTY A.C 230-240
CONTACTORS. Double
contacts, Brand new in maker's cartons.
Fraction of maker's price. 47/6. P.P. 4/-

MINIATURE ALKALINE CELLS.
1.2 volts. 3 A.H. Size 3 x 21 x {in.
and guaranteed. 12 for 35/-. P.P. 4/-
SPECIAL OFFER BRAND NEW AM,
LEAD ACID ACCUMULATORS, 2 v,
14 AM. Size 6%in. high, 2in. sq. |deal for
constructing 6 or 12 v. batteries. 4/11 each.
P.P. 2/-. Six for 27/-, Carr. 5/-. Supplied with
charging instructions.

EXIDE GLASS 2 v. 3 AH. ACCUMU-
LATORS.

Size 4 x |§ x 14in. Weight 15 oz. Supplied
new with charging instructions. Three for

6/6. P.P. 2/]6. Twelve for 21/-. P.P. 4/-

SPECIAL OFFER. BRAND NEW
AMERICAN METERS. 150 microamps D.C.
Panel mounting. 2in. hole, 2{in. dial. 27/6.
P.P. 2/-.

0-1 mfa. M.C. D.C. Panel mounting, 2in. hole.
24in. dial. 25/~ P.P. 2.

0-150 v. A.C. M.I. Panel mounting. 2}in. hole.
3lin. dial. 25/-~. P.P. 2/-

BRAND NEW W.D, TELEPHONE CABLE
Single D3 one mils coils, 59/6. Carr, 7/6.
Twin DB one mlile drums, £14I [~ €Carr. I/-,
Twin D3 one mlle coils, £5/18/-. Carr. 76,

VOLTS
pole 40 amp.

Unused
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Dept. WW, 138 Lewisham Way,

Terms of Business: Cash with order or C.0.D.

MAILPLAN ores

New Cross,

London, S.E.14
TIDeway 6666 (PBX)

immediate Despatch Service
Best Value for Money

All items advertised have been approved
by our technical team of qualified engineers

2 SENSATIONAL
TRANSISTORISED INTERCOMS !

HANDY INTERPHONE
For Home, Work-
shop, Ofice, two-
o, way calling.
~_: Only consumes
‘ "'" current when
talking or calling.

Housed m ate
tractive plastic
cabloets with
Master and sub-

chrome stands. Completely purtable.
station. Replacernent battery only 2/8.

(Today's ralue B gns.) 8 9’ 6

MAILPLAN PRICE ; , ;.

Incl. P.P. 8 battery and 25yda. [ead wilh plugs.

SLIM CRYSTAL 3-WAY MICROPHONE

@ Hand Held

@ Stand
Mounted
or

@ Suspended
by Lavalier
cord.

39’6

MODEL 100C
Check the spec. and judge for
Eourwel! Response 60.10,000 cpw. Post Free

uilt-in ONIOFF Switch. Output
'}:‘e\el—ﬁz dB.

ermination above 500 K chmas.
Satin Chromc Finish. Top Stand 8,

Omni-directional Accessory Table

7-STATION DE LUXE
TRANSISTORISED
INTERCOM

The very intest
in Office and Fac-
tory communica.
tion. Calling I
audio and visual
Battery Operated,
but coniy consumes
current whemn calling

2&1’?&%‘35'“3}‘.:“‘;:&'.’.‘52,“&; MASTER
e v S ure 14 gns.
HALF THE PRICE Exiersions
OF OTHER MAKES!  2¢gns.

Construct _your own Record Player,
Intercom, Tape Recorder, etc., with the

PK 543 SUBMINIATURE
4-TRANSISTOR PUSH-PULL AUDIO

AMPLIFIER

An sausembled and
wired miniature ammpli-
fier incorporating out-
put trunstormern
ani 4 tramsistore.
Class B. All con-
nections for bat-
tery, speaker and
volume control, The
quality s amazing.
Complete with in-
52’6 structlons and clreult

P217A.

8ize 3" x 14" x ﬁ
8 ohm speaker to suit above, 2}in, P 4&
flux density 7,800 gauss, power 200 mW 16/6 1[-

M178 CRYSTAL LAPEL MIKE 17;6

100-9,000 c/o l}in. diam.—51it. lead. P. & P

P &P L

MULLARD TAPE RECORDER
AMPLIFIER

Printed circult board and set of 27 capacitors ranging
from G0+ 30uF at 350 V. to 47 pF.

28/' Fiua 118 P. & 1

MINIATURE GRYSTAL EARPHONE

Ultra-sensitlve. lmpedance 80 K ohms at 1 Kefs. Com-
plete with lead, plug and socket.

6/ P. & P.1/-. (8 ohm magaetic same price)

MODEL V-TA/F
VALVE VOLTMETER

Equal to many higher priced in-
struments.  Gold-plated printed-
circuit. High input impedance
{11 meg-chms). The V-7A mea~
sures AQ. volts (0-1.5, 5, 15, 50,
150, 500, 1,600) B.M.8. and A.C.
volts (0-4, 14, 40, 140, 400, 1,400
and 4,000) pk-to-pk. D.C. volts
{0-1.5, 5. 15, 50, 130, 500, 1,500),
ohme (with 10 ohms centre)
X1, X10, X100, X1,000, X10K,
X100K and X1 megohm.

£19.18.6

Complete with 32-page handbook.

£13.18.6

MODEL V=7A (lu kit form).

A *MUST” for Professional or Amateur
TRANSISTORISED A.F. through
to R.F. SIGNAL INJECTOR

A complete Probe Type Transistor Oscillator with In-
dicator Lamp, batteries and instructions.
IDEAL FOR FAULT TRACING ON TRANSISTOR

SETS. 42/6 P, & P. 1/-.

AMAZING SPEAKER BARGAIN!

8in. DOUBLE CONE HI-FI SPEAKER
(Big 8in. Model 8A7)
Prequency response 50-16,000 cfs. Lowest resonance
60 c/s. Sensitlvity 98 db. Lmpedance 16 ohms. Total
Voice coll dia. lin.

92/6 Brand New and

Guaranteed.

CALNAD model CR-12AE
12" Goaxial Hi-Fi loudspeaker
This is the Hi-Fi 8peaker you have
been waiting for to fit into your
custom-built equipment.
Frequenry Response

Flux 53,000 maxwelly.
ONLY

30-16,000

cpe.

Resoaant Frequency 45 cpa.

Capaclty 10 watts, peak 20 watts,

Bensitivity: 102 dB/W.

Voice Coil Impedance: 16 oams,

Mechanicat Cross-Over Frequency

1,800 cps.

Total 83,000 Maxwell,
Rigid Qlass Volee Coll. Dlecast
Frame.

8 GNS.

PORTABLE SOLDERING
IRON MODEL SPI

(Size 104", 6{" when notlin
use. 30 Watt - 230 Yoits.)

Designed on an entirely new
pringiple for lightweight applica-
tions, Highly stabie heat char-
acteristica ensure long life,
Removable handle permits
iron to be carried safely
cven white hot. 8npplied
complete with Vinyl bag.
lead and plug,
Spares available.

P. & P 76

18/9 -« .1

Element 4/6. P 4 P. 4d.

Miniature Clear Plastic
Panel Meters

FOR YOUR HOME-BUILT
TEST EQUIPMENT

DC MICROAMMETERS Model MB.25: 0 to 50uA 30/

Model ME250: 0 to 500uA 32/6
D.C. MILLIAMMETER Model MR.21: 0 to lmA 27/8
Al modets Individually Boxed and Fully Guaranteed,

#3» METER MODEL SR. 2P.
Standard “ Ham "' Bignal
strength indicator. Calibrated
in “8" upits from 0-% with
scale termipating in 410 to
+30 4B calibrations. Addi-
tiopal full scale ealibrations of
0-3 + 0-10 in linenr scale divi-

sions. 35/-.
vU METER MODEL VB. 1P
Callbrated and dam

in pa
accordance with standard VU Meter Pructlce Upper
scalereads —20 to +3 VU, Lower scale 0-100% modula-
tion. Uaes precision carbon film multiplier resistor and
full wave rectifier. 42/6.

AHIGHQUALITY,
PROFESSIONAL
MIKE

AT LOW COST

D.M.11 MICROPHONE with Base
A flexible, newly designed dynamiic
microphone integrated with match-
ing desk stand. Profeasional
quality, ideal for tape recording,
public address, broadcasting and
communications. Ruggedly con-
structed, removable base for desk
or hand use. 360° swivel ball joint allows tilting in any
direction. 9in. high. Body dia. 2in, tapering to }n.
Base 5in. din. Magnificently finlshed in mist blue with
chrome trimming. Complete with shielded cable stand.
Fully guaranteed.

Thefamous WELLER SOLDERING GUN

Touch the trigger—instant heat and focused spotlight
Comfortable, perfeclly balanced, safe—a MUST for the
outside engineer and a boon for the bench. 100 watts.

12/- P. & P. 3.

NEW SUCTION TYPE TELEPHONE
PICK-UP COIL  14/- ».s p o

Enabies telephone conversations to be amplified or re-
corded. Complete with 5ft. shielded cable.

LOWEST PRICED LINE O/P
TRANSFORMER TESTER

SKANTEST

Tests T.¥. Wind-
ings for sherting
turns by unique
Ppulse method,

Thia compact
instrument  can
save you pounds.
It detects = single
shorting turn
in a line output
iransformer, de-
flector coll or
other Windings.
The pulses pro-
vided by the
instrument  de-
tect intermittent

EXGLUSIVE {aults. Tn posi-
on  one,

gFArlé-;LAN continnity of the

Windings 18

: checked; in poai-

tion two, high-

, tmpedance coils

and in position three, low-frnpes

dance colls. Once you have used

the Skantest you will regard it

P & P.2J9. as a "must” In T.V, Bervicing,

The D900

TRANSISTOR TESTER/
POWER SUPPLY

Checks Alpha gain. (Cur-
rent gain ALC) with
tranaiator in place,
Checks Beta gain. (Cur-
rent gain  under-D.C.
conditlons).

Measures leakage cur.
tents between Collector/
Base and Collector}
Emitter, at any voltage
between zero and 25 V,
Specially designed for all
receivers  using PNP
Transistors.

NOW wou can carry out easy, fast testing of trancistors
and miniature transistor receivers without removing
transistors from circuit. S8eif-contalned signal tracing
oeclllator, self-contalned varjable power supply.

Labour-saving, Speedy, Simple, ONLY £10
Bize 5}in. by 3in. by 2§in.
Ask for full technical specification.

High Resistance Standard Type
TWIN HEADPHONES

hm Modet 8F20.
%gglgl;en:imoh;dbaud. 13/6

P & P 1[~
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RECTIFIERS suitable for Battery Chargers

12 volt cutput, 2 amp. 7/—; 4 amp 12/6 and 6 amp.
15/6.

POTENTIOMETERS :
miniature potentiometers is available. In the
circular type adjustment of the control is made
by rotating the peripheral ring.

TYPE VC.1041), less switch, diameter 0.680in.,
width less pins 0.170in., available in the following
values:— 5,000 ohms semi-log, | megohm semi-
og. 7/6.

TYPE VC.1545, with switch, diameter 0.900in.,
width with pins 0.490in., available in the following
values:— 5 Kohm semi-log, 20 Kohm semi-log,
| Megohm semi-log, 5/3.

TYPE VC.1760, with switch, diarmmeter 0.720in.,
width with pins 0.37Bin_, avaiable in the following

values:— 5 Kohm semi-log, 20 Kohm semi-log,
I Mohm semi-log, 10/6.
CHASSIS
Aluminium Undrilled with Reinforced Corner,
available in the following sizes:—
6in. x 4in. X 230N 4/6 each
Bin. x 6in. x 2%in. ... viiiiiiiige. 8f3 each
10in. x 7in. x 2%in. ... 7/3 each
12in. x 3in, x 2400, o 5/% each
12in. x 5in. x 2%in. ... 69 each
12in. x 8in. x 24in. . 8/6 each
14in. x 3in. x 2}in. . . 6/-each
F4in. x %in. x 24in. 12/~ each
16in. x éin. x 23in. . 9/3 each
16in. x 10in. x 2%in. ...l |4/~ each

all are four-sided—ideal for radio receivers—
amplifiers—power packs, etc.

ALUMINIUM PANELS
for use with our chassis, as front panels base

plates, etc. Available in the following sizes:—
T4in. X N, e 4/- each
12in. % 12in. oo 4/6 each
12in, % Bin. ..o 3/- each
10IN. X FIM.. peeecsie it e paeeanamess 2/3 each
LOUDSPEAKERS BY WHARFEDALE

8in. Bronze/RS

}0.500 gauss. Roll surround. Resonance 50f55 ¢fs.

Impedance 10/15 ohms. Total £3 15 9
8in, BRONZE FS/AL

10,500 gauss. Aluminium voice coil,

round. Jmpedance 23 or 12/15 ohms.

S0{55 ¢fs. Total

SUPER 8 R5/DD

foam sury
Resonance
£3 15 ¢

14,500 gauss.
diaphragm.
10/15 ohms.

Impedance

Resonance 50/55 c.{s.
£6 15 ©

‘otal
SUPER |10/R5/DD
Fitted roll surround and double
diaphragm. Impedance: 10/15 ohms only. Reson-
nance 38/43 c/s. Total £10 18 6

GOLDEN |0/RS/DD
Fitted roll surround and double
Impedance t0/15 ohms. only. Reso-
Total

10in. BRONZE/RS
10,500 zauss. Roll surround. Resonance 35/40 cfs.
Impedance 10/I1S ohms, only. Total £4 12 &

10in. BRONZE(FSB
Foam surround. Impedance 2{3 or

16,000 gauss.

4,500 gauss.
diaphragm.
nance 38{43 ¢fs.

10,500 gauss.

A range of Ardente

Fitted roll surround and double '

£7 17 GI

WIRELESS WORLD

Send
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SEND FOR OUR 1963 COMPONENTS CATALOGUE
48 pages of valves and accessories.
Trade catalogue also available for which please attach your business

I/- in stamps for your copy.

letter heading.

OUR NEW 60-PAGE

HI-FI CATALOGUE

IS NOW AVAILABLE

Send

2/6

PLUS 6d. POSTAGE

 LOUDSPEAKERS

All 3 ochm IMPEDANCE

| Round Types—Ifin. 1T/6; 24in. 17/6; Sin.

6in. 16/6; Bin. £7/6; 12in. 29/6.
Slglu‘are Types—24in. 18/6; 3in. 19/6; 4in. Tweeter

15/-;

| Elliptical Types—6in. x 4in. 15/6; 7in. x 4in. 15/6;

Bin. x 6in. 17/6; 10in. x 6Gin. 21/-,
]
‘| TRANSISTORS & DIODES
| TRANSISTORS | OC201 31/~ | OAB5 ... 3/-
| OC35 ... I8)- [ OC202 126/- | OASI ... 3j-
OC3 _.20/6 | OCP7t 25/- | OA95 ... 36
OC44 | §f-
| OC45 .. §/- Matched
oC70 ... /6 Pairs SUNDRY
I OC71 ... 5/-|2x0OC721§/- TYPES
OCT2 .. 8/-[2x0C7816/- | PXAID2 4/-
QC73 .. 1§~ GEC 51
QcC75 ... 8- DIODES Audio 3/6
QC77 _..12)]- | OA5 ... 6/- | Red 5pot 3/é
QC78 ... 8/- | QAI0 ... 8/- | White
QCBl ... 8)-: OA70 ... 3j- Spot... 5/-
OC84 .. 8/6 OA7I ... 3}~ | GEX34 3/~
[ | OCH0 ... 9/6 | OA79 ... 3% | GEX35 3/
OCI71 ...10/6 | QABI _.. 2/6 ! XD20I 1/~
l A set of Transistors comprising | QC44,
| | 2 OC45, | OCBID, 2 OCBI, 32/6 set.
SET OF AUDIO TRANSISTORS
' 1 x6 OC8| Driver; 2 x OCB1 Matched pair,
15/6.

THE " "WEYRAD"™ SUPERHET TRAN-
l SISTOR RECEIVER FOR LONG AND
MEDIUM WAVES

The following components are available from
stock:

M.W. Oscillator Coil PS50/IAC 5/4. Rod Aerial
RA2W 12{6. Ist and 2nd |.F. Trans. P50{2CC
{2 required) 5/7. Driver Transformer LFDT4 9/6.
3rd [.F. Transformer P50/3CC é/~. Printed circuit

PCAl 9/4. Literature for complete range of

THORESBY BASS REFLEX CONSOLE
CABINET (C.15)

This cabinet is designed for S5tentorian Bin. or 10in.

Loudspezkers and there is also provision for

fitting tweeter unic if desired,

Size: Height 3lin. x width 193in x depth 18in.

Price in Mahogany ................... . £12 12 0
Price in Walnut................... 7/6 extra
THORESBY HI-Ft EQUIPMENT

CONSOLE (Cl6)
This takes most makes of rape-deck or record
player, amplifier, pre-amplifier control unit and
radic tuner.
Size: Height 31in. x width 19}in. x depth 18in.
Price in Mahogany B £14 14 0
Price in Walnute . 10/~ extra.

PURCHASE TAX

REDUCTIONS ALLOWED ON ALL
ITEMS TO NEwW RATE OF TAX

PUBLIC ADDRESS

CABINET TYPE LOUDSPEAKERS.

TYPE Eé
A small Cabinet Type Loudspeaker suitable for
quieter Jocations, offices, hospitals and multiple
systems, Fitted with high quality éin., 9,000-line
permanent magnet unit. Two types of cabinet
finish are availsble. WHITE WOOD so as to
enable painting to match surroundings, and QAK
VENEER for quality installations—offices, hos-
pitals, etc.
Cabinet of sound construction and ingorporates
loudspeaker switch.
Dimensions: t0in. x 10#in. x 62in. deep tapering
to 3in. deep at narrowest paint.
TYPE E&/3VVY
Low impedance, 3 ohms. White
Wood ..o
TYPE Eé/I5W
Low impedance, I5 ohms. White
Ve odwr. L0 .. ... . e s
TYPE E6/10KW
With Transformer for | watt
matching on 100 V line. White
Wood ..iieiiiiiiiiiiiiiiiniaens
TYPE E6/3
Low impedance, 3 ohms. Oak
WMeneer. . 1. ... oo, ol
TYPE E&ft5
Low impedance, 15 ohms. Oak
Veneer. vttt
TYPE E&/I0K
With Transformer for [-watt
matching on 100 V line. Oak
Veneer, . ccovievriiveiaiairiiiians

A first-class Speaker of dignified appearance
suitable for the majority of indoor installations.
Incorporates ICin. unit with 10,000 line magnet.
Cabinet sloping f{ront type suitable for wall
mounting. wo finishes are available, WHITE
WOOD to allow for painting to match surround-
ings and OAK VENEER.
Dimensions: }6in. wide x |4in. high x %in. deep
tapering to rounded edge.

TYPE EIQ/ISW
Low impedance, |5 ohms, White

List£3 10 ©

List£3 10 0

List £3 I5

Listé4 0 0

Listf4 0 0

List€4 5 0

Wood ... List£6 5 0
TYPE EIQ/2KWY
With transformer for S-watt
matching on 100 V line. White
VVOad] .. 0 e T List£6 12 6
TYPE EI0/I5
Low impedance, |15 ohms. OQak
VEREBI. .cviiiiiiritieiiciieiaiiais List£7 0 0
TYPE EI0f2K
With Transformer for 5-watt
matching on 100 V line. Oak
Y ENEON . et eemneenniamieaaanitanes Lis¢e£7 7 6

12/15 ohms. Resonance 38/43 cfs. ]  WEYRAD " components available on request.
Total €4 12 6 |
AUTOMATIC RECORD | GARRARD Autoslim ...... £7 19 &
CHANGERS SINGLE PLAYERS
BS.R.UA 14 ................. £6 19 6 | E M.l 4 speed with pick-up £3 15 0
COLLARO C 60, Stereo ... £8 10 0 | E.M.1. Battery version ...... £5 9 &
= —— ke —

—n— —lf—VWW-—ll—‘ | l‘

19 |44

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

TERMS: Cash with Order or C.O.D. Postage
and Packing Charges extra. Single valves 9d.,

These

Minimum Parcel Post charges 2/-. Please
include sufficient postage with your order.
Minimum C.O.D. fee and postage 3/6.

Postal Rates apply to U.K. only.
For full terms of business see inside cover of
catalogue. Personal Shoppers $a.m. to 5 p.m,
Mon, to Friday. Saturday 10 am. to | p.m.

H
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BENTLEY ACOUSTIC
CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.w.1
THE VALVE SPECIALISTS Telephone PRIMROSE 9090
ALL GOODS LISTED BELOW IN STOCK. *indicates valves
with new type chemical cathode for extra life and reliabilicy.

A2 10¢2 25/11: CY1 18/2 EL33 18/6 | PYS00 13/- ' XH(1.5) 8/8
0B2 Efg 1002 11118 CYsl 11/- EL4L 9/-  PZ30 18/5 Y63 718
0Z4GT 5/-|10F1 10/- D15 13/6 | Ei42 10/-  Rig 25/11 265 9/6
1a5 .. @/~ |10P13 15/- D43 17/8 BL81 16/2 | R18  18/2 . o0
1A7 ..12/- | L0P14 18/9 | DAFSL 5/-  EL83 18/5 RI9  18/5 | cpiagn
105 ..12/@ | 1246 .. 5/- | DAFuG 5/ BlLa4* 7/- | 8Pl 3/6 | “ppany
166 ..17/8| 12ACH bD4l 13/7 ELS5 10/8 BPAL  3/6 FIBRS
1H5GT10/6 14/11 DFes 15/~ | ELR6 168/10 8U2 27/2 e Ty
L4 .. 3/- (12ADA DFv8 /8 EL¥l 5/- T4L /- BY 100
1L §/- 16/10 DLrv7  9/- | ELYVS 10/8 TLDI 128 ) W sy
ILN3 5/- |12AF613/7 DEAS 8/ | EL360 27/ TP32 15/ "W
INSGT10/6 | 12AHR12/68 | DETS 5/~ | EL820 18/2  TP2 15/« 8/ each. No
1IR3 .. B/~ |12ATd 7/8 | DHI? 8/-  ELB2L TYBRE 131 | B o n
184 .. 9 [12BAG §/- DK21/10 25/11 | U114 gjg | RUESC R
185 .. 5/~ |12BE6 9/- | DK¥) 6/-  ELS2219/6 UG 10/~
1T4 .. 3/- |12BA7 20/ | DKO2 10/6 | EM4  17/9 | 1820 Bif
U4 12/8|12J7GT §/8 DK¥ 88 | M3+ 9/6 Ulv  48/8 TRANSIS-
1U5 .. F/6[12K5 17/8 DL6G 17/6 | EM7L 22/8 U22° g/- TOR8 AND
2D21 15/~ | 12K7GTS5/-  Pl4R 15/- | EMS0  §,- U4 29.'1 DIODES
2X2 .. 4/6|f2K8 14/- DL8® g/- EM81 98| U%* 17/6 D3 5/6
3A4 .. /- | 12QiGT5- DIV 7/8| EM84 10/8 | Uzd® @/ GD4  5/8
3A5  10/6| 128A7 8/6 DL 7/ EM8316/10 U3l 11/8 D5  5/6
3B7 12/6|123C7 8/8 DL8I0 10/6 EN31 71/- Uil 24/1 OD86  §5/8
D6 . 5/- | 128K7 @&/- DMJ0 7/6 LYSL® 8/ U3z 29j1 GD8 g/
Q4 .. /6| 12807 11/6 DYsg 13/- | EYS: 18/2 Us7 32/4 ODS 4.
3Q8 .. 9/6112¥4 10/6 KESOF 30/- EYBs* 7/6 Uds 13/ «1IMO  4/)-
81 .. 6!~ 19AQ; 10/6 EB3F 30/-  EZ40 6/6  Us0 5/8 tiuld 8§/
V4 wHI 10/- Elmwaqie'E::(l) S5 {9“_; g/s J“'rm‘sl?le
BR4GY 20Dl 14/11  BA30 2/~ K2 8/~ | U l-
3G 1&53 SR - EA7S /6 LZ81 6= U7 CETLI 8/6
aViG 10/ 25/11 | EABCEN 9/-  QU&0 41/6 U901 16.2|I.-E'I‘ﬂ739[3
a8Y3 .. 5/6|20L1" EACSL 4/- Oz30 g/ U201 13/2 UETHT4 9/6
3%3 195 23/3 Bak42 @¢/- | (1Z82 10/- U281 185 «EX10/-
374G 9/~ | 20P1* EBH 2/6 GZ33 196 U282 22/. | GEX 3]
GAS .. §/- 25/11 EB4l  8/6 UGZ34 14- Us0l 22/8 -
6AGS 5/g|20P3* 22/8 EB8I 4/~ HN303 Us2 14/- | GEX1H11/6
6AGT /8| 20P4* EBCS3 B/- 99/1 U339 18/2 ' GEX6s 15/-
G6AKS B/- 23/3 KBC41 8/- | HVRZ 1¢/- U404 8/6 AFL02 27/6
6AQ5  ¥16(20P3* 929/ EBC81 8/-  HVR2Ag/- Usul AFLLY 11/-
6AT6 8/- | 23A60 10/6  EBPS0 §/- | KTs3C 8/- U4020 18/2 | AF1i5 10/6
8AU8 10/~ | 25L8GT EBF83 13/7 | KT3i 32/4 | UABUCSD 9/~ AF116 10/-
6B8 .. /- | 11/6 EBF83 9/6 KTl 18/6 UAF42 9/6' AFII7 9/6
6BA6 @/ (257Z4G 11/§  ECT0 12/6 | KT44 12/6 UBil 12/- | AFI27 19/-
4BES 8/- [2525 10/8 | BC8L 27/8: KT6l 12/6 | UBC41 §/6 | MATI007/9
8BAG 8/- [278U 25/11 KC#2 13/- | KT63 7/- | UBCHI 11- MATI0L8/8
8BJ6 G/~ [28D7 .. 7/- ECC32 5/ KTds 15/- | UBF30 9/- | MATL207/9
6BQ7A22/6 | 30C1* 7/6 | ECC4 KTS88 43/ UBFA9 O/ MATI2L8/6
¢BR7* 9/- 30C15 12/- 23/11 | KT10) 32/4 UCCRY 77/8 | 0AD 8/-
SBR8 16/4|30F3* @/~ | BOC3) ste!KTwm 8/6  UCFs0* OAl0 8/-
6RY7 25/~ |30FLL* §/§ EOCH0 17/ KTWwsa2 9/8 13/- | 0AT0  3/-
$BW6°10/8 { 30FL12 ECCA1* 5/- | KTW63 ¢/@ UCH42 9/6 | OA73 3/
SBW7* 5- 12j6 | EC(82* 5/- | MHL4 /6 ULHSL 9/8 | 0A7TY 3/-
8L 6 8|30L1* 7/6 ECCS2* T- | MULY g/~  UCLS2 @/ ©0ASL 3/-
8Co 13,'6 30L15* 9/- | ECC84® g/- | N37 25/11 | UCL83* QAR5 3/-
6C17  10/6 | 30P4* 15/- | BCCB5 7/6 N73  28/1 | 18/8  0ARd  g)-
6CDBG35/8 | 30P12  7/6  ECCSS 21/~ | N10s 2g/] | UFdl  §/- | 0ABY 3!-
80HG - 7/6 | 30P14 19/5  ECF80* | N308 20/1 | UUF42 12/8 OA85
sCW4 24/- | 30PLI  9/6 10/6 | N349 15/- UPR0* 10/6 | OA210 Blﬁ
6B 12/6|30PL13 ECF82 10/8 1 PC¥5 13/- UF85* §/- | 0A211 13/8
8F1  10/- 10/8 | EUF8a 19/5 | PCC84* 7/g | UFRE* 1316 | OCl8W 35/-
6F8G 5/~ | 30PL1¢ ECHS5 @/ POC85 9/g UF8Y g/  OC1Y 925/
§F13 10/~ 21/4 ECHY2 §/g | PCCAY 18/- UL4L 10/8 | 0C22 23/-
GF23  10/8 | 33A5 20/ ECHS1 7/§ | POCsy 8/8 Umazs,'u 0C28 57/~
6F24  9/6|33L6GT 9/6 HCHS8113/7 | PCC189 14/6 | OCu8 1716
6F33 7/6(36W4 7/6 | ECHS4 | lrst g 0C20 27/8
6f5G 5/ [35Z3 18/2 16/2 | PCFS0* 7/6 UM4 17/9\0035 18/-
8J8 .. 3/- |35Z407 /- ECL8S0* 9j-  PCFA210/6 | U'M3116/10 | OC3¢ 21/6
8J7G  4/8{ 35Z5GT §/- | BCLS2 g/6 PCPRi]16/2  UMSU14/11 | OCil  §)-
6K7G 2/~ |5005 10/- | ECL83 18/9 PCF8d* §/@ URIC 18/2 | 0C43 12/3
6K8G B/~ |50L6QT10/- | ECLSS 14/7 PULSZ g/l UUS 15/- | 0C44  9/3
6K25 19/5|62KU 14/4 | EF9  29/g | PCLR3* g/g UUB 25/11 OUd4P¥G/3
6LL 99/8|53KU 23/3| EF3¢ 4/- PCLB4* 7/ UU®  6/8 | OC4> 9/-
GLAG  7/@(72- .. 4/8! EF37A §/- | PCLB5*10/- UYIN 18.'2 omaml 9/-
6L7GT 7/8|78 .. 8/6 | EFad 4/ | PCLSs 18/2 UY2l 18/2
8L17 .. B/-|80 .. @/- | EF40 15/- | PCLR3 2]1/4 UY41 6/6 oclm 25,‘.
8L18* 13/- (83 .. 15/~ EF4il §/- | PEN451G/8  UYS3 @/- | 0C70  6/8
6N7 .. 8/- [8542 16/- EF42 10/~ PEN46 4/6 VMS84B15/- 0C71 §/8
6P28 25/]11 (90AG 67/6. EF50{A) 7/-  PL33 ]18/9 VP4 15/- | 0072 §/-
6Q7G G/~ |90AV §7/6  KF3NE) §/- FL38* 15)- VP4B 22/ O0C73 16/~
8R7G 10/- (90CG 37/6 | EF73 10/6 A PL38 25/11 VPISC 7/- | OC75  §/-
8U4GT12/6| 900V 42/. | EF80* 5/-  PLS1® 10/6 VP23 §/6 | OC78 B/@
sU3G 7/ 90C1 18/~ EF85* 8/- PL82 7/ VRIS 7/- | OCT7 12/-
6V6G  4/8] 150B2 18/6 | EF86* g/- { PL83 §/- VR0 7/- |OCI8 §/-
8VGGT §/6) 150C2 15/- EI89 - | PL&4 11/1 Wis 5/- | OC81L  §/-
X4 .. 4/6|183BT EF91 376 | PLS20 18/2 | W8IM § - | 0082 10/-
8X5 .. 5/- 38/10 EFY2  4/8  PM81 15/2 X411 15/- | oCs3 6/-
4/30L2 10/- | 807 .. @&/- @ EF9? 13/- PX4 10/8 X61 -12/6 OCs4
7TBT .. B/@| 3763 ..7/6 | EFu8 PY31 16/2 X635 12/8 OC140 29;-
iC5 .. 8/~ | ACSPEN EF183 1312 PY22* 13/8 X686 12/6 OCl70 9/8
s .. 8 7/6 | EF1s4 9f8 | PY33 17/6  Xi6M 14/-  OC!71 10/6
TH? .. 8§/- | AZ31 10/- EK2? g/ PYS0 /6 Xid 29/] OCPI117/8
81 349 AZ41 13/7 ELa2 5/~ | PYSL 7F/6 X7D 45/3 PXCl0l 8/6
7Y4 .. 7/6|B36 .. 9/- PRL33 12/8|rYs2 7/- XFGI 18/- PXCH01A
9BWG14/11 { BL43  7/6 | BL34 15/- ' PYR3 7/ XFY3417/6 8/6
CL33 XAlod 18/-

10C1  12/8 k137 23/11 PY88 13/- XFY54]18

METAL RECTIFIERS. DRMIB 13/-. DPRM2B and DRM3B 15/8.
RMO 7/11. RM15/3. RM27/6. RM37/8. EMd4 14/-. RM519/8.
14A97 26/-. 14A100 27/-. 14A124 28/-. 14A163 38/-. 14B136 35/-. 14B26111/8
FC10117/6. 16RC.1.1.16.18/6. FCB121/-. 16RD2.2.2.8.112/-. 16RE.2.1.8.1 8/6.
18RA.1.1.8.1 4/6. 18RA128.1 11/-. FCl16 6/6. FCl24 15/-. LWI1E 28/-.
ELECTROLYTICS, Can types: 32x 32/450 v, 5/9. 50 30/350 v. 7/-. 64 % 120/350 v,
8/3. 60x250/275 v, 9/@. 100 400/275 v, 12/6, 100/275 v. 3/-, T00/275 v. §/-.
100 x 200/275 v, 9/@. Tubular types: 8/430 v. 1/9. 16/450 v. 2/9. 32/450 v. 3/9.
8x8/450 v. 3/-, 16 x 16/450 v. 4/-, 32x 327330 v. 4/-. 816430 v. 3/9.

P.M. SPEAEERS. 3 ohm types, 2}in. 17/-. 5in. 15/6. 6}in. 17/-. 7 4in. 15/-.
10in. 27/-. 12in. 29/6. 2§in. 80 ohms 17/6. 12in. "Auditorium’ with latest fonm
plastic suspension. Handles 15 watts. Aluminium re-entry dome. 15 ohins £8/8/-.
12In. ¥ Quailty " speaker, handles 15 watts, 15 ohms £5/5/-. Posi 2/- each.

All goods new and first grade only. We do not sell secondhand goots nor manu-
faclurers’ rejects. Complele list of valves, resistors and other components 6d.
Terms of business—Cash with order or C.O.I}. only. Post 6d. per llem exeept where
stated. Orders over £3 post free. C.0.D, 2/0 exira. All orders despatched same
day. C.0.D. orders by telephone accepted until 3.30 pan, for immediate despateh,
Any parcel insured against damage in transit for 6d. extra. We are open for personal
shoppers 8.30—3.30, Bats, 8—1 p,mn. Please enquiresfor any item not Hated.

Lw7 21/-.
14A86 17/6.
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Toylor-

STOCKISTS

REPAIR SERVICE
7-14 DAYS

We specialise in repair,

calibration and conver-

sion of all types of

instruments, . industral

and precision grade to

BSS.89.

Release notes and cer-

tificates of accuracy on

reyuest.

NMODEL'S sl 1}

Suppliers of Elliot, Cambridge and Pye instruments.

LEDON INSTRUMENTS LTD

76-718 DEPTFORD HIGH STREET, LONDON, S.E.8

TEL.: TIDeway 2689

E.1.D. & G.P.0. APPROVED. CONTRACTOR TO H.M. GOVT.

MODERN DESIGN HF. RADIO TELEPHONES at
moderate cost. Similar services to TCS secries equipment but
with great economies in power drain, weight and space.

SPECIFICATION:

TRANSMITTER. Frequanc:es available 1.6—3.8 mc/s.,
2—5.8 mc/s. and 4—10 mc/s. crystal controlled frequencies.
Power output, 10 watts CW or R/T. Power consumption on
transmit 4 amps. at 12 volts.

RECEIVER. Frequencies available as for transmitter.

TUNING. Either continuous or 3 crystal controlled frequencies.
Sensitivity 1 microvolt for 200 mW. output for 20 dB signal/noise
ratio. 10 Silicon mesa transistors. Power consumption on re-
ceiver 150 mA. at 12 volts.

DIMENSIONS. 12x5}x7in. WEIGHT. 12 lbs.
Extra channels available if required. Price ex works £120.

EXPORT ONLY

MOBILE VHF RADIOTELEPHONES.
output on single channel in any of five bands, (1) 36-44 mc/s.
(2) 65-78 mcfs. (3) 78-100 mc/s. (4) 118-132 mc/s. (5) 156-174
mc/s. Work from 12 v. car battery £42/10/- each FOB.

W/S B.44 Mk. 1I. 65-90 mc/s. radio telephone 4 watts R.F.
output. In beautiful condition for £9/10/- each FOB. Also
kits of operating parts.

FOR CADET FORCES. Military types wireless sets,
Transmitter/Receiver type 46 £2/10/-. Transmitter/Receiver

type 38 Mk. II, £2/108/-. Transmitrer Type 12 1.5-17.5 mg/s.,
51112. Transmitter/Receiver type CN 348 £5. Transmitter type
6, £5.

10 warts R.F.

Carriage extra.

R. GILFILLAN & GO. LTD.

98 DOMINION ROAD, WORTHING, SUSSEX
Tel: Worthing 8719
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LOOK! ‘THE REALISTIC 7°

FULLY TRANSISTORIZED

CAN NOW BE BUILT FOR EVEN LESS -

This super set—made to the highest professional standards—is now available to the =
home constructor. Comprises 7 Muliard Transistors OC44, 2 OC45's, OC71, OC81D, -
and 2 OC81's, plus OA70 Ciystal Diode. Delivers 330 milliwatt output to 4in. high =
flux speaker—IF Frequency 170 Kefs.—fully tunable over medium and long wave- -
bands. ) All components mounted on single printed citeuit board, size 54 -~
Attractive two-tone plastic cabinet with carrying handle—size 710> 3%in. with
easy to read dial and socket for car aerial- choice of Red/Grey, Blue/Grey or all Grey

PORTABLE RECEIVER 4

Biin.

Complete with full instructions. All parts sold separately,

WIRECOMP'S
PRICE

£5.19.6

P.P.9 Baltery—
3/9 Extra.

P, & P. 4/6 extra. (Circult diagram 2/, free :f all parts bought.)

LOOK o7« NEW PRICES! |

TAPE DECKS, ETC.

8.5.R.
MONADECK

Brand new and
unared. 33 ip.e.
Fast forward and
rewind, Takes
up to 5}In. spools.
For =200-230 v.
AC. waing. Flited with {-track heads.

WIRECOMP'S PRICE P& P
£5-1 9-6 6/6  extra.
AMPLIFIERS FOR USE WITH THE MONADECK

Martin Type 8312-M. Supplied in sub-assemblies. Belt-
powered. Evervthing Included for final assembly at
home. Record level indicator, ete.

' £8.8.0
Linear L.P.1. Pre-amplifier.
assembled. Unpowered. £9-9-0

Portable case. Suitable for Monadeck with Martin
amplifier. Fitted with 7 xX4in. speaker. Finished In

siirt two-tone leatherette, With lid,
and handle. P. & P. bf extrn, £4.4|0

" COLLARO STUDIO DECKS

Latest inodel, three mators, three speeds, Fast fm
ward and rewind. For 200-250 v. A.C. mains. Fitled
with }-track hends.

P. & P. 7/6

wirsconrs FRicE £40,10,0 T,

As above, but fitted with high guality j-track heads.

WIRECOMP'S PRICE £1 3 19 6 P, & P. 76
L] a

exira

AMPLIFIERS FOR USE WITH THE STUDIO DECK
Martin 8311-V. In sub-assemblies, with everything
supplled for final assembly at home. 6 valve circuit.
with record level indlcator, speed compensation,
monitoring fncllitjes, and a hoat of other refinements to

e g0 s sorln S 649,11,0
£12.12.0

Martin 8311-4V, 4-track version of
As 8311-V, but without output

FRCE T £8.8.0

Martin Pre-amplifier,

stage. BSelf-powersl.

Portable Case. For 8twlio deck ;Tl Marthn amplifier.
Fitted] whh 8 din. speuker. PRICE

P. x P. 3}- extra. £5-5|o

TAPE RECORDING AMP'FIER

Made by well-known manufactnrer. 5 valves. regord
level indieator. inputs for mic. and gram.  VYolunie and
tone contruis. In sub asvemblier. Self-

R N TRT Y

Carrying case 10 suit above amplifier-and Studio deck,

. P. & P. 78 extra,
"ls:‘,‘s{l]i.l?.r'Speaker, 16/6. P. & P, 1/0 extra.
IF PURCHASED TOGETHER WE OFFER THE
AMPLIFIER, CASE AND SPEAKER AT THE SPECIAL

PRICE OF £12/19/8. P & P. 7/G extra.

SYNCHROTAPE

High fdelity, recording tapes, k

Fully

5in. Btandard play, 80011, .. ... . ... 12/-
5iin. Btandard play, 8307t. ... .. ... 15/6
7in. Btaudard play, 1,200ft. 19/6
sin. Loug ptay, 80016, ... ... . 16/-
3%in. Lopg play. 1,200t .. .. 1816
7in. Long play, 1,800ft. . ... ... ..., 716
Double Play Tape.

e I N 3216
Bfin., LA ..o iaee e, 39/6
Tin,, 24001 . 45/-

THE ‘SPRITE’

A six transistor superhei Miniature
Pocket Radio of Commereiz!l Quality.
Fully tunabie over Long and Mediom
wivebands. Uses printed circalt and
High seusitivity imternu) ferrite pod
merial. L¥. frequeney 470 Kefs. Tean-
sistors:  3-Philce  2067s, = 2-Mullmd
OCEIM, OCBIDM und OAB diude.
d inch spenker. Works on single PP3
boftery. Bupplled with the complete
KE and [F stages. Driver und Qutput
stages, ready built and monnted on
the printed cirenit; for final assembly
yon have only to tit the wave-change
switch, tuning condensesr and lrive.
volume control, earphone rocket and
nerial rod.  [n very attractive plastic case, size 4% 24 % ¥in.
COMPLETE AS ABOVE 79 6 All parts sold separately.

Real Cali Leather Case, wrist strap and Personal Eurphone with
case and baltery 12/6 extra.
P. & P. 3y6 extra. {Data und Instructlons 2/6, free if all paits bought).

THE COROVER ‘6’ ;

This superhet receiver uses the very
latest circuitry., 8 transistors and
two dicdes and s fully tunable over
both medium and long wavebands.
First stage uses three Mullanl AF.117
alloy  diffused  traneistors with |
0A.79 and OA.91 divdes, output—
OC.81D and two OC'81's in push-
pull. I.F. frequency 470 Kco/x
Large internal ferrite rod aerial
gives excellent reception -over all
ranges. 3 inch high tlux speaker
has & waximnm output of 330 mW. Operates on four 1.5 v. pen torch
batteries. Ali components are mounted on u single printed etrcuit
banrd.  Altractive plastic case with carrying hundle—fitted sockets
for personil earpieces, tnpe recorder and car nerial.  8ize ) x4 x 1§in.
MAY BE BUILT FOR £5 7 6 All Parts sold separately.
a L]

P, & P. 4/- extra. (Data and inatructions 2/6, tree if all parts bought)

f

TYPE 82 TELEFUNKEN STEREO

availableat ™=
WIRECOMP’S
unrepeatable

Bargain Price of

ONLY £5.19.6 7ic o=

The perfect Btereo amplifer designed to unegualied specifications.
Power output 3 watts (2} watts per channel). Frequency response
50 /e to 40 Ke/s, 2 dB. 45 cfs. to 30 Kc/s. )} dB.  Snltable for all
normal inputs from tape recorders, pickups, microphones and radlo.
Power requirements 110, 128, 150, 220, 240 volts A.C.

Pinno key selecting. Preselected tone control.

109
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TRANSISTOR AMPLIFIER

COMPLETE
WITH Zin,
MOVING COIL
SPEAKER

1 watt fally truneistorised Amplifier. Incorporates
2 power Transistors and 3 G.E.T. 114 Translstors
in  push/pull—complete with separate tone and
volume controls on 23 x 41in. printed circult banrd
Operates from Ever Ready P.P. 11 Battery. Buitable
for use with the Btanr Kinder Players, Ree below.

THE STAAR ““ KINDER "’
45 R.P.M.

9 v. Battery Operated
Single Player
Complete with P.U,

The ideal deck fol your transistorized portable Recornt
Player, comnplete with Cariridge and Stylas, Size
7} % 8in., depth below motor 2}in. Attractive two-tone
grey finish. Ideally switcd for use with the above
Tranaistor Anuplitier.

P. &P

£296 .

Two speed Model 33 & 45 r.p.m. 79/6.

8 WATT AMPLIFIER
£5.5.0

Made by well
known manu-
facturer. Bpec.
2-ELB4,}-FZr0
and 1-ECC83
Push-pull out-
put. Beparnte
Bare andj
Treble controis
on panel with extended lead. - P.& P 38

" LIMITED STOCK OFFER

KAPURA Mdl, Ul ,,,'.‘f;; N
Multi-Meter v
Offered P. &P

for 39/6 2/6

A must far the horoe constructor.
Bensitivity: 1,000 ohms per
volt. A/C. and D.C. Ranges
(AC./D.CYx 0:10-50-250-300-
1,000 v. D.C. curient 0-100-500
m/a. (osed at 0-10 v. range.)
RBRcesistance 1-2,000 ohims (centre
24 ohms), 100-200,600 ohms
(centre 2.4 k.). Bize 3x3x2iin.
Complete with test leads,

ELECTRIC MOTORS

Brand mnew tape recorder
motors.

8ingle phase, fully shrouded.
200250 v. AQ  fxdin

spindle with detachable pui-
lev, fitted switeh. Sultable
for tape decks, record players

nses. P. & P. 3/6.

Bize 12x 0 x2ip.  Flnished in grev/grcen hamroered enamel.

and many other 14/11

LONDON, W.9 TEL.: CU

WIRECOMP ELECTRONICS

378 HARROW ROAD,

NNINGHAM 9530

Hours of Business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital Buses 18B and 36 pass the door.
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The application of cathode-ray oscilloscopes iIn
measuring effects of shock and vibration, as well as the
more conventional stress, torque, pressure, dis-
placement and acceleration, is described in February
INDUSTRIAL ELECTRONICS, now on sale—one of many
articles showing how electronics can cut costs and
increase productivity in all kinds of industrial pro-
cesses, INDUSTRIAL ELECTRONICS is vital to all who
must use electronics to meet ever-increasing com-
petition. Other articles in the current issue are
summarised below; March issue will include Tunnel
Diode Computer Stores.

Street, London, S.E.1.

Please supply INDUsTRIAL ELECTRONICS monthly.
months’ subscription of £3 (U.S.A. and Canada $8.50).

COMPANY .

POST TODAY

ADDRESS . ..

Iliffe Electrical Publications Ltd.,, Dorset House, Stamford

I enclose 12

MarcH, 1963

OSCILLOSGOPES
IN INDUSTRY

ALSO IN FEBRUARY ISSUE:

DYNAMIC BALANCING

Accurate balancing of rotating parts is essential to prevent
vibration; this article describes apparatus which determines
magnitude and position of the balancing weights.

THE POLYVAC PROCESS

Equipment for spectrochemical analysis, comprising
spectrometer, electronic measuring apparatus and computer,
which presents its output as a typed record.

GOONHILLY AERIAL CONTROL SYSTEM

Description of an unusual control system operating from
predicted data.

INDUSTRIAL

ELEGTRONIGS
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FIRST EVER!
100,000 o.p.v.

MULTI-TESTER
MODEL 370-N

£1414.0

Incorporates 9.5
uA. basic meter,
scale size 4 2%in.
Ranges D.C. volts,
3 ranges 10§ m\.
to 5 kv. D.C.
amps., 7 ranges,
10 uA. to 10 A.
A.C. volts, 4 ranges
2.0 v. 10 1 kv
Ohmis 5 ranges 0-
W negohms and
5 ranges 4) ohias
Lo y-IUO K ohui;
Overall size 7.. 5

tion manual.

30,000 o.p.v.

23in. Complete with instruc-

MULTI-TESTER MODEL 500.
Ranges D.C. valis 0-1, Lo v AC volis 0-
LOoO v. (15008 opv) D.C -current 0.05
A0 mA,0-12a. Reristance 0-60 megs. Decibels
20 to - 36 dB. Sizes 4 fin. .G i, %lin.

ONLY £8/17/6.

20,000 o.p.v. MODEL C.T. 500. Ranges D.C.
volts 0-5,000 v. A.C. voltz 0-1,000 v. (10,000
.pv). DG ocurrent 0-5 mA.  Resistance
0-12K-1201-1.2M-12M ohmis (by 2 15 v
internal batteries). Decibels —20 to +62 dB.
Sizes 5} 14 3iin. £5,1976.

4.000 o.p.v. MODEL TK.60. Ranges D.C. volts
10-1,000 v.; A.C. volis 10-1,600 v. (2,000 o.p.v.).
D.C current 250 A /10 1A /250 mA.  Resistance
10 K ohs/1-1 M ohs (by 3 v. internal
battery). Devcibels’ — 20 to 22dB. 79/86.

1,000 o.p.v. MODEL TE.50. Ranges D.C. inA.
1,230 mA D.C. and AC. Volts 10-250-306-
1L, v. Ohms 0-10 K cohms, 0-100 K ohins.
Special prices 58 6. Few only.

All above are complete and ready to use with
batteries, test leads and instructions.

AVO MODEL 7. This well-known test instrn-
iment supplyving i ranges of current, voltage and
resistauce lests. Complete with leads and bat-
teries. Readv for use. Perfect order. ONLY
£11.

AV0O WIDE RANGE SIGNAL GENERATOR.
Covering 50 kefs. to 50 Mc:s. in 6 turret-operated
ranges, Perfect condition in original transit
case with accessories., Standard A.C. nalns
operation, £15,

BRIDGE

MEGGERS |

Evershed
& Vignoles
Series 2,
M. Ac-
Curate
working
order, per-
fect con-
ditien,
fully test-
ed

Comwplete
with  lea-
ther case,
£40.

EVERSHED & VIGNOLES MEGGER CIRCUIT
TESTER (low reading
ohm:  nieter). 2
ranges 0-3, 0-30 ohm.
Complete with lea-
ther case and test
leads. As ‘new.
£6/6{-. Ditto, 0-500,
100.5,000 ohms,
£5,19/6.
EVERSHED &
VIGNOLES. \WVee
Megyger 300 v. Brand
new with leather
carrving case, 16 Gos,
Ditto, 250 v. £12 10, -
SPARE LEATHER CASES for Wee Meggers,
15/- each.

ALL TEST EQUIPMENT
SUPPLIED CARRIAGE PAID

WIRELESS WORLD

TRANSFORMERS
‘POWERSTAT' VARIABLE TRANSFORMERS
MADE IN U.S.A.

Input 230 volts.
50,60 cyecles. Out-
put 0-260 volts at
F Y amps. Fully
shrouded. For
bench or panel
mounting, A
robust” job of out-
standing  quality
and periormance.
Brand new and
yuaranteed.

i] CARR,

76

MAINS ISOLA'TING TRANSFORMER ((iresham)
Iri. 230/250 v. Secs. 240-0-250 v. 1.5 amps.,
also 5 v. 125 amps. Potied. Size 7in.. x
sdin. « 10}in. Weight 50 ib. Ideal for obtain-
ing TWO [SOLATED 240 v. lines at 3680 watis
each. Perfect condition. Removed [roin new
equipment; £5. Carr. J

AUTO TRANSFORMERS. Step up, step down.
110,15, 226/230 v. Full shrouded, terminal
bleck connectors. 150 w. 32,6, 300 w. 37,6, 500
w. 67,68, 330 w. 77/6, 1,000 w. 97/6, 1,750 w.
175/-. Carriage 4/- on each type.

‘RCA PLATE TRANSFORMERS 100 to 250 v.

primnary 50-80 cvcles. Secondary 1,500-0-1,500
v, or 2,000-0-2,000 v. at 300 milliaraps. Brand
new and boxed £6 10 -. Carriage extra.

TAPE! TAPE! TAPE!

LOWEST EVER 1963 PRICES

“GEE'S’ FIRST QUALITY
FACTORY FRESH TAPE
i Std. 600it.  8/6
Std. 1,200ft. 15/-
L.P. 900ft.  12/6
1,2001t.

1,8004t.
1,2004t.
1,200ft.
: 1,3001t.

D.P. 2,4001t.
“ GEE'S ¥ SUPER QUALITY MESSAGE TAPES
3in. Std. 15vft. 3 11; din. L.P. 240ft. 5/ 3in.
D.P. 4001t. 10/-. On brightlv coloured spools in
neat plastic cassettes. ldeal for gifts or personal
1iessages.

AMERICAN “<BS ' TAPE
GOOf:.

Std.
Std. 9001t.
1,2001t.
9005t

Std.
5iin. 1,200t
Fin. B 1,800%t.
5in. .P. 1,2001t.
5jin. .P. 1,800%.
7in. 2,4001t.
SPARE SPOOLS.
Tin. 2/6; 8tin. 5/,
‘“ GEE’S ” ACCESSORY KIT
“BIB" Splicer, 1 Splicing Tape, 5 Leader
Tapes {3 colours), 16 Retaining Clips. Packed in
plastic coutainer. PRICE 32:6. Whilestockslast.

RECORDING TAPE FROM U.S.A.
“Lafayette’ high quality. 7in. L.P., 1,800ft.,
20 -; 7in. Stdd., 1,200ft. 2 for 30'- post paid.

Where nat stated, picase add P. & P. 1/0 per order.
(Orders over £3 post free) Many olher lypes avail-
able tncluding ** SCOTCH,” " EM 1" ' B4SF,"
% bym:hrulapc dr. Semd S.{.E. fnr onr Imgc
money-saving literature on Tapes and Accessories.

WE ARE PREPARED TO ARRANGE DIS-
COUNTS FOR QUANTITY TAPE ORDERS.

5il}.
S54in.
Zin.
din.
(LP-12)

(LP-18)
{CMXP-12)
(CMXP-18
(CMXP-24,

Hn., Jdin., o5fin., 2/- each.

We wish to purchase P.A., Heavy Duty
Amplifiers. Loudspeakers and ancillary

manufacturers or ex-govi. Only good
quality equipment considered. Fair prices
will be offered. Contact buyer at GER 1453,

GEE sros. RADIQ Lo,

15 LITTLE NEWPORT STREET,

LONDON, W.C.2 GER. 6794/1453
Qpen 9-6 Mon. to Fri. | p.m. Sat.
Adjoining Leicester Square Tube.

I equipment, etc. Large or small quantities

111

P.A. EQUIPMENT

RE-EN -
TRANT
L OUD
HAILERS
(Ex - Govt.)
Heavy duty
20 watts,
all - metal.
15 ohms.
Dia. 15in.,
length 13in
(approx.).
Brand new
and boxed.
£9. Carr.10/-. Ditto
reconditioned
£6/10/-. Carr. 10/-
AR. 88 Originai 8in, P.M. SPEAKERS. Black
crackle metal cases. Brand new in original
cartons. Few only. £3/10/-, Carr. 3/8.

12 VOLT D.C. AMPLIFIER (Ardente}. 15 watt
push-pull outpuit Mike and gram. inputs, tapped
output transformuer. Brand new, maker's
cartons, £12:10/-. Carr. 10/6. ([Original hand
microphone for above 30/-.)

BEAM PROJECTION EXPONENTIAL HORN.
19in. long, 12in. square flare. Complete with
mounting bracket, ideal for mobile use. Brand
new, £6/10/-. Carr. 7/0.

HEAVY DUTY PRESSURE UNIT. Special
quality. 15 ohm, 20 waits P.M. 1}in. Screw
top, 79/6, Carr. 4/-

6 inch P.M. HEAVY
DUTY SPEAKERS.
Complete with line
trans., in all steel
blue-grev double
grilled cabinet, 30/-.
P. & P. 3/-.

TRUVOX ; TANNOY
UD  HAILER!

LO S.
With 180 ohm line
transformer and con-
denser: 1mpedance
74 ohms, handling
capacity 8§  watts.
Cowipléte in  slope-
front wooden case, 27/6. Carr. 5/-.

CRYSTAL MICROPHONE MODEL BM.3

Three-way mike for hand, desk or floor stand use.
Response 100-R,000 c/s. Sensitivity — 02 dB.
Length 7in. Head dia. 1}in. Supplied with neck
band, lead and standard .jack plug. Terrific
performance. Qutstanding value at ONLY
39/6. P. & P. 2/-. Table stand 12/6 extra.

SUPER QUALITY HI-F1 DYNAMIC (M,C) MIC-
ROPHONE Model MD. 180 with buili-in irans-
former, 50 K impedance. Suitable for hand or
stand use. Complete with screened lead.
Outstanding Value £4715'-. Post free.
MICROPHONE FLOOR STAND (Telescopic).
HEAVY 8in. dome, chromiuim base, chromium
stand with screw top. Esxtends to approx. 6ft
Suitable for above mikes, etc., 55/-. Carr. 5/

TELEFUNKEN HI-FI
STEREQ TAMPLIFIER e
MODEL 882
with balanes
controt

$7.7.0 iy |

1104250 v. A.C. & watt

undistoricd output (10 watis
nominal) size 12 % 2in, wt. ¥ lb.
Complete with spec. and instructions.

G.P.0. STANDARD 19in. HEAV’Y DUTY
EQUIPMENT RACK
Ht. 8in. Angle Uprights, £4{10, Cart. 15/-.
tft. Channel Upright, £8. Carsr, 20/-.
7ft. Channel Upright, £7, Carr. 20/-.
All with Heavy Duty Base.

COLLARO “STUDIO™ TAPE TRANSCRIP-
TORS. Brand new in original cartons. 3 speeds,
1%, 3%, 7} i.p.s. 3 motors, digital counter, etc.
Complete with 7in. spools, instructions and
fixings. A.C. 200/260 v. operation. SPECIAL

l PRICE 10 GNS. Cair. paid.
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BARGAIN OFFER :

TELEFUNKEN HI-FI STER
AMPLIFIER =

110/250 v. A.C. input S
watt undistorted, output
(10 w. nominal). Size 12
x 9 x 2in. Weight 9 ib. §
Complete with spec. and

instructions. £5/'|9/6 Carr. /-

Also Model $82 similar spec. but with balance
control. £6/19/6. Carr. 5/-.

6 TRANSISTOR AND
DIODE SUPERHET
A first class 2 waveband
transistor superhet in kit

form. @® Printed circuit
panel (size Bf x 2iin.)
® 3 pre-aligned. |15
transformers. @ High-gain
Ferrite rod aerial,

First-grade G.E.C. tran-
sistors. ® Car  aerial

winding. @ Push-pull out-
put. @ All parts supplied
gthsimple inst.ru(’:’tionsé
N L
i £4.5l0 28;6
All parts sold separately.
2in. 35 ohm speaker,
10/6; 3fin. 35S ohm speaker
16/6; 35 ohm Sin. P.M.
18/6; 7 x 4in. 35 ohms
speaker 21/-. P. & P. 16
per speaker.
PORTABLE CABINET
Size approx. 93 x 62 x 3iin, Suit- ‘
able for above using 3}in. speaker, 25/-.
P. & P.

COIL AND TRANSFORMER SET FOR

TRANSISTOR SUPERHET
3 IF. transformers, one oscillator coil, one
driver transformer and wound Ferrite aerial
{med., long and aerial coupling), 28/6 com-
plete, post If=. & transistor printed circuit,
board to match, 8/6, post 9d. Circuit dia-
gram- /6 extra.

MARTI_N RECORDAKITS
;agepf\:;?:liﬁer for B.S.R. deck. £8.8.0

Cabinet with 7 x 4in. speaker for above,
£4/4/-. Carr. and ins. §/-.

Tape Amplifier for Collaro Studio deck,
£11/11/-. P. & P. 3/6,

Cabinet with 9 x Sin. speaker for above,
£5/5/~. Carr. and ins. 5/-.

Tape Pre-Amplifier, complete with power
supplies, £8/8/-. P. & P. 3/6. Full easy-to-
follow instructions supplied. Send S.A.E, for
leaflet. Full range of Microphones and Tape
always in stock.

RECORDING TAPE
P.V.C. base, full frequency L.P. tape. 7in.
1,800ft, (normally SOf-), 27/6; Siin. 1,200t
(normally 35/-), 18/%. P. & P. {/- per spool.
Ideal for 2- or 4-track recorders.

HARVERSON’S FFM. TUNER MARK |
® FM. e
tuning
head by
famous
maker,

® Guar-
anteed
non-drift.
® Perm-
eability
tuning. @ Fre-
quency cover-
age BB-100 Mc/s. @ OAB| balanced diode
output. @ Two l.F. stages and discriminator.
@ Artractive maroon and gold dial {7 x 3in.
glass). @ Self powered, using a good quality
mains transformer and valve rectifier. @
Valves used ECC85, two EF80s and EZ80
(rectifier). @ Fully drilled chassis. @ Size
of completed tuner 8 x 6 x Siin. @ All
parts sold separately. £5/19/6 plus 8/6 P.P.
and ins, Circuit diagram and illustrations
1/6 post free,

Mark Il Version, as above, but complete
with magic eye, front panel and brackets.
£6/12/6. P, & P. 8/6.

Mark Il Version, as Mark | but with out-
put stage (ECL82) and tone controi. £7/T/-.
P, & P. 8/6.

HANDSOME METAL CABINET in
choice of grey, black or green. To fit Mark |,
%’56/-. P. & P. 2/6. To fit Mark Il, 17/6. P. & P.

SPECIAL OFFER!
GORLER F.M.
TUNER HEADS.

10.7 Mc/s. LF., 15/
plus 1/9 P. & P. (ECCBS
valve B/6 extra.)

F.M. TUNER

A permeability tuned

tuner head by a
famous maker, sup-
plied without valve
(ECC8S) and drum

and spindle, 18/6, plus
1/9 P. & P. VYaive 8/6
extra. Drum and
spindle 3/6 extra,

SPECIAL
PURCHASE!

Brand new and unused

TURRET
TUNERS
By famous maker

Complete with PCCB4
and PCF80 valves. 34-38
Mc/s. I.F. Biscuits for
Channels | to S and 8
and 9. Circuit diagram
supplied.

25/- each. P. & P. 26

FURTHER HUGE PUR-
CHASE enables us to
offer the

E.M.l. 4-speed
Player and P.U.

NOW ONLY
P. & P. 4f6. 67/6

Biin.
Low flut-
ter performance 200f

Heavy metal

turntable.

250 v, shaded motor
with rap at 45 v. for
amplifier. valve fila-
ment if required, Turn-
over LP/78 head,

4-SPEED
PLAYER UNIT
BARGAINS
Single Players.
B.S.R. TU/I12, £3/10/..
Carr, 3/6.
Auto. Changers.

B.S.R. UAI4, £56/2}6.
Latest B.S.R. UAIS,
£7/2/6.

Carr. /- on each.
Latest Garrard “Auto-
Slim,” £6/17/6. Carr.S/-

LOUDSPEAKER

SILKS Heavily woven
in champagne & brown
48" wide. Originally
35,- per yard. Our
Special Price 12/- per
yd. length. P. & P. | /6.
Also Red rexine, dark

grey and  oatmeal
fabrics for cabinet
covering. S4in. wide.

13/6 per yard length.
P. & P. i/6.

TRANSISTOR
PERSONAL RADIOS

Complete with leather case, personal

earphone and PP3 battery. Will re-

ceive Luxembourg etc., joud and clear.

SIX TRANSISTOR TYPE

STX. TRANSISTO £5.9.6

EIGHT TRANSISTOR TYPE

alr TRANST £6.9.6
Boih plus p. & p. 2/6 ~ach

B.S.R. MONARDECK
(Single speed) 3%in. per sec,, simple
control, uses S%in. spools, £6/15/-
plus S/6 carr. and ins. (Tapes extra.)

COLLARO STUDIO DECK
£10/10/- plus S$/6 carr. and ins.
(Tapes extra.)

AMPLIFIER ON
PRINTED CIRCUIT
BOARD

Two valve., UYBS, UL84 with O.P.
trans., use with B0 volt tap off motor.

39/6. P.P. 2/6 on above. Dropper
res. for filaments if required, 2/6.

B.S.R. AUTO UNITS
160 v, Suitable for use with above.
(Slightly soiled) £4/4/.. P. & P. §/-,

LARGE CABINET

Suitable

o
ov
.S.R.
uto
n
and amps.

Complete with

3 ohm speaker. £€3/9/6. Carr. 5/

Superior Cabinet. Similar to above
to take B x Sin. speaker, with motor
beard, will accommodate BSR UAI4
or UAI6, £3/9/6. Carr. S$/6. Speaker
16/- extra. P. & P, |/6 extra.

SPECIAL BARGAIN OFFERS:

MAINS TRANSFORMER. Im-
pregnated and fully shrouded. Size
44 % 3§ < 24in  Weight 6ib. Tapped

primary 208, 225, 24Sv.  Electrostatic
screen. Output 360-0-360v. at 120
m/a D.C. plus |0S0v. half wave at 3
mfa D.C., 6.3v. at 3.5 amps.. centre
tapped Sv. at 24 amps. and 6.3v, at
.6 amps. PRICE ONLY 2l/- each.
P. & P. 5/-.

CARBON MIKE INSERTS. Brand
new 2}in. dia. 5/-. P. & P. 9d.
ELECTROSTATIC H.F. TWEET-
ERS. Type LSH.7S. Size 3x3in.,
2/6 each, plus 9d. P. & P.

MIDGET 2-GANG CONDEN-
SERS. Capacity 195 and 100 PF.
Polystyrene case with built-in trim-
mers. Size $< 1 {in. Notused but
removed from P/C Boards. 2for 9/-.
Plus 1/-P. & P,

ACOS CRYSTAL MIKES. Hi-imp.,
Stick type 25/-. P. & P. 1/6,
TRANSISTOR DRIVER and O/P
TRANSFORMERS. (Tapped 3
ohm and 15 ohm ¢/p), plus 4suitable
Transistors giving approx. | watt o;p.
30/-. P. & P.2/-.

MAINS TRANSFORMERS.
Tapped Primary, 3+ wave or Bridge
Rectifier. Secondary 250 v.at 75 mfa-
6.3 volts at 2amps. 7/6. P. & P.3/-.
3 PUSH-BUTTON TRANSIS-
TOR SWITCH D.P—D.T. Each
Switch 5/6 plus | /- P. & P.

STEREO AMPLIFIER
Bargain Offer

% 4 watts per channel.
% Full tone and volume controls.
% Complete with sockets, ece.

QUALITY RECORD
PLAYER AMPLIFIER

A top-quality record player amplifier.
This amplifier (which is used in a
29gn. record player) employs ECC83,
EL84, EZB0 valves. Bass, treble and
volume. Onjoff controls.

Price 69/6. P. & P. 3/6.
DITTO. Mounted on board with
output transformer and 65in. speaker,
Complete at 89/6. P. & P. 4/6.

RECCRD PLAYER AMP.

2 vaive, A.C. mains, 3 wartts output,
ready built, tested and complete with
valves and output .transformer, Size
T'w. 2 24"d. < 54"h. 55/-, P. & P, 3/-.
Suitable Speakers, 6” I5/- or 1076
22/6. P. & P. /6 on each.

106/14 W. HI-FI AMP. KIT

A stylishly finished monaural ampli-
fier with an output of {4 watts from
2 EL84s in push-pull. Super repro-
duction of both music and speech,
with negligible hum. Separate in-
puts for mike and gram allow records
and announcements to follow each
other. Fully shrouded ultra output
transformer. (to match 3-150) speaker)
and 2 independent volume controls.
and separate bass and treble controls
are provided giving good lift and cut.
Valve line-up 2 EL84s, ECC83, EF86
and EZB80 rectifier. Only £6/19:6.
P. & P. 6/6. All parcs sold separately.
Simple instruction booklet 1/6. (Free
with parts.)

TRANSISTORS
GETIS (Matched Pair) 15/~
OC7l ... 5/~ PXAIOl ... 6/6
QC72 ... &/- XAI03 ...... 6/6
QOC76 ... 6~ | VIS/i0p ... 12/6
Set of Mullard 6 transistors 25-.

Set of G.E.C. |,874; 2.873; 3, S| or
GET 14 20/-. Ait Post Free.

BRAND NEW
3 OHM LOUDSPEAKERS
24in. 12/6; Sin. 12/6; 6tin. 15/-; {0in.

20/-; 12in. e 27/6
E.M.l, 2{in. tweeter ... 106
Goodmans Sin. tweeter . 1016
Goodmans I0in. x 6in........... 22/6
E.M.. 134in. x 84in. high flux 32/6

Rola Celestion approx. %in. x éin.,

middle register speaker ......... 10/6

Also IS ohm,, 12in. ............... 30/~
P. & P, {/6 per Speaker,

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985'6
Early closing Wed., | p.m.

A few minutes from South Wimbledon Tube Station.

Please Note: P. & P, charges quoted appiy to U.K, only.
(PLEASE WRITE CLEARLY)

Open ail day Soturday.

overseas orders charged extra.

P. & P. on
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6 TRANSISTOR COMBINED
PORTABLE AND CAR RADIO

2,000 OHMS PER VYOLT

MODEL TP-10. Keads ALC.
md DG vaolts up to L0,
D eureent 10 MW mA, Re-

20,060 OHMS PER VOLT
MODEL TP-58. Reuds voltuges
up to Lo D.C, at 20,000 ohms

per volt, and AL. at 10.000
0.p.v4 DLC. current 10 300 mA.:

30,600 OHMS PER VOLT

MODEL 500. Reads voltagen
up to 1,000 D.C. at 30,000 ohms
per voh, and A.C. at 15,000
o.p.v,; DL corrent to 12 amps.;
Resiatanee 10 60 Megs.: Decibels

Aistanee 1o T Meg.: Capacitauce

ta 1u¥; Decibels froan —20 to § Renmistance to 10 Megns Capaci- :::::,":I"uéfm‘:ﬁ' rl::o rﬁ;’#ﬁ:
36 Onipot jack for Audio J tance to 0.1' 1 Decibels trom ! warniug of direct shorts und

meusureihents. Slze 3t x3x hjin. § —20 to +36  Bkze 31 x3ix 2:::;:1‘[*3 n::;:’:f;*;;“sfor s?}’
. el . e
£3119/8. ltin. £5/19/6. SR x 64 x 2in. £8/19/8.

All instromits supplied wnith test lends apl prods, instruetlons and Internal batteries, and carry 6
nuonths’ guarantee bucked by full service faciities. Further details on request.

HRO SENIOR TABLE MODEL RECEIVERS. Comyplete
with 9 coil sets covering 30 Kcju to 30 Mo's. Used,
very good enndition, acrial tested. ONLY £17.10.0
tearriage, ete., 30/-). A few ate Model 5T wihh 1.0.
vutves, £29 10.0., plus carriage.

PCR COMMUNICATIONS RECEIVERS

Manufactured by Pye and Philllps. Une of lhe Army’s
ot versatile and sensitive sets. R.¥. stage and 3 of
LF., using G British LO. valves. Large 180 degree
Ilihminated aud Cadbrazed Dial, Piywheel Tuning »ith
locking device, Aerial Trimmet, Tobe snd Volume cou-
trols, Rand Switch, front panel jacks for speaker or
phones. In black meta) case. Mze 17in, L. = 8tn. B.
10in. D. Model PCR covery 8-18 Me/s.. 200-250 merrer
and B30-2,000 metres, and has interual jla. speaker,
£68/19/8.

Model PCR 2 has similar Long and Medium Waveband
coverage. Bhort wave 4-18 Mc/=_ but no spenker. £5 19/8.
Madel PCR 3. As PCR2 but has 2 Short Wave Bauds
2.0-7.0 Mefs. and 7.0-23.0 Mr/a.. and Medium Ware Band
19%0-350 metre. ONLY £8,8/-.

All receivers wned hut excellemt condition, aerinl tested
beiore despateh. Add 10/6 carringe all modelsr 8 A K,
for illustrated leaflet.

Designed to operate from bulky EXTERNAL power
sapply. but any set can be Htted with BRAND BMEW
COMPONENTS INTERNAL FACK for 200/250 v. A Q.
st ap extra coat of £2.

RCA PLATE TRANSFORMERS. 190/2530 vols Primary
/60 cycles. Becondary 1.500-0-1.300 volts OR 2000
0-2,000 volta at 500 mA. BRAND NEW AND BOXED,
ONLY £68/10/- (carr. at cast).

TELESCOPIC AERIAL. 8 sectione 30in. open, i in. closed.
with bin. projection. Chromium plated and wleal for a
vuriety of usex. ONLY 10'6.

LAVOIE U.H,F. WAVEMETER MODEL 105. Cnverage
3731795 Mc/u. Cowmpiete with correct Calibration Chart.
Firat clase condition. Battery operated sand portabie,
alze 11 x B % Thn. ONLY £3/19/8 (carviage 7/8),

“POCKET 4”
TRANSISTOR iy
RECEIVER i

miniature
speaker, proper
tuping  condenser
and volume con-
trol. Bullt-in aerial
makes unit efficient

Uses

tor the beginner, 3

Full medimin wave coverage. All componenty and case
for only 42/6 (p. & p. 2/A). Ten'page cunstructional
book free with parts ot separately 1/6. 8.A.E. for parte
rprice tint.

HYGH FREQUENCY A.C. VOLTMETER,
A first-grade moving lron instrmment
with flin. Mirror Beale reading up to 150 *
volts A.C. al 400 and 1,200-2,400 cycles. *
In substantial wak case with removable +*
Hd, overall size 84n. x 8}in. x 53in

Recently made for the Alr Ministiv by

Everett Edgcuube Lid.. and iff perfect *
order. Brand new amd unused. ONLY *
£7/10/~. Can alsv be suapplied for 50 *
cycies nse, either 0-130 volts of 0-300
volts, sune price.

COMBINED VIBRATOR!MAINS UNIT.
The Power Pack ot the Armny RIO7
Receiver,  Has Vibrator for 12 volts
D.C. operatlon and Mains Trinsformer
for 100250 volts AQC. Output 126
volts 8 amps L.T. and 250 volis 100 mA.
H.T. Complete uwith vibrater. 6X50
rectifier, and connecting data.  Ideal for
driving TC8 or Type 52 Recelvers. ete.,
or mobile equipineni. BRAND NEW
IN MAKER'S CARTONS. ONLY 45/-
{carr, 3f-%

extra).

THE“GOOD COMPANION™ Mk.II

Using TRANSFILTERS instead of |.F.T.s the latest
manufacturing technique to save lining-up problems.

The finest Transistor Portable ever designed‘

for the constructor.

750mW OQutput.

6 Transistors plus | Diode.

Covers 540-1,840 Kc/s. (180-550 metres) and 160-

285 Kcfs. (1,050-1,880 metres).

Latest printed circuit technique.

Very fine tuning with calibrated dial.

Internal high gain aerial with car aerial socket.

% Brilliantly styled 1-colour cabinet size llin, x
8in. x 3In.

Technical knowledge v not requiresd to build thik set, the ensy-to- |

follow illustrated duts which can be purchaiel for 3/@ smnking

conetruction simy:lcity itwett,

TOTAL COST INCLUDING GABINET AND DATA (battery 3/6

£9.19.6

With aiternative luXury cabinet using 7 x 4in. speaker. €10/19/6.
All parte sold separitely, detalled list on request.

SOUBLE BEAM
0SCILLOSCOPE TUBES

Another purchase of Type CV 1596, equiva-
lent to Cossor 09D as used in Oscilloscopes
by Cossor (339 series) and MHartley &
Erskine (13 series). Listed £12.

25/-

(carriage 5/-)
Brand new in maker’s crates.

BC 342 RECEIVERS. A few only of these fumons Ameri-
can sets covering 1.13-18.0 Mc/s., in six bands, Internai
113 v. A,O. Muina pack, A super receiver in firat-ciass
condition and peérfect working order, ONLY £20
{carriage 15/-).

SPRAGUE CONDENSERS. Metal onaed wire ends. New
01 mfd., 1,000 v, and .1 mfd., 500 v, 7/ per dozen.
Special quotes for guantitier,

AVOMETERS MODEL 7, re-conditioned and 1o perfeet
omler, with Lends, internal hatterien, and Instiuctions.
ONLY £11 (Regd. post 31-).

AVOMETER MODEL 7 LEATHER CASES, fitted with
careying bandle aod long strap. BRAND NEW, ONLY
32/68 (post 2/8)

HETERODYNE FREQUENCY
METERS TYPE LM14

Frequency range U'253-20,000 kefs. in 2 banmds. This is the
United Ataten Nuvy Moadel of the well-known BEC.221
Fregqnrency Meter, bnt hix wmany additional featires
which increase its wsefullers. Voltuage stabliixatlon cir-
cuits and Cryatat control ensure extreme accuruey and in
uddition it is Atted with an Internai Modulation switeh
to aliow nse us u Rgnal Oenerator. Bize oply Biiu x
Bin. » 8pn. Full inforniation on request.

COSSOR TYPE 1036 DOUBLE BEAM OSCILLOSCGPES
A fen only of these modern scopes, overhanled amwl in
perfect order ONLY £45. Further detolls on request.

“P.W." 6 Transistor Personal Receiver

Derlgned by the

technlcal atafl
of = Practieal
Wireless,”” Easy
to  buld using
printed  circnit,
aned  dst Gricle
Mutched Tran-
sistorsauwd IMode,
Full, Mexdivim

coverage to Inter-
nil speaker. All

rately (new components only) enubling you to buy as
required, and full detailed priee list will be sent on re-
quest. Constrnctional detaila 1/§. TOTAL
INCLUDING BATTERY ANDNEW BTYLE CABINET
£7/1918.

~ Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS

(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1.

Open until | p.m. Saturdays.

ELECTRONICS

Phone: TERMINUS 7937

We are 2 mins. from_High Holborn (Chancery Lane Station), 5 mins. by bus from King's Cross,

amtl Long Wave |

parts sold sepn- -

J
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ARE MOVING TO NEW PREMISES
m,&I[)SO”S REBUILDING SALE!!

R E I- A Y s We are disposing of stocks wiiich must be cleared regardless of cost.
Qty. Description Price
P.0. TYPE 3000 3,000 ROTARY SWITCHES D.P.C.O. 10 amp. 230 volt A.C.
. . . Porcelain base ..........coviiiiiiiiiiiiiri i a e 3/- ea.
Built to your own specification 10,000 SLYDLOK FUSES Type MM. 60 amp., complete with
Keen Prices studs, nuts and washers ... 2/6 ea.
Quick Delivery 1,750 . INSPECTION LAMPS fit on forehcad leaving bands free.
Takes box battery 1215 and is supplied complete with
N Contacts up to 8-Changeover battery container which fits on belt. In 35 cases cen-
; taining 50 in each at 175/ ...........oooiiiiiiiiiiiiiinian, 3/6 ca.
JACK PLUGS 40 TANNOY LOUD HAILERS with 1800) line trans-
former and condenser. Impedance 71} 8 watts. F
lindrical .elite s y .9 eontact Sloping wood €ase ......ccooiiiiiiiii 19/6 ea.
(2:,”5' post Gdfsal}f;}g’c Hoontities avgilbible. 'C—'T'-"_ 184 FIELD TELEPHONE SETS Type F. 2-line connection. .
Gel}re;astg;bgllliﬂgcﬁ:gn WESTINGHOL St TYPE BES
% BA
2%in. Moving Goil Flush Round
Charges 3 cclls at 15 amps.  ........coooiiiiins ... SB/10/- ea.
0/1 amnp.; 0/% amp.; 0/5 amp.: 0/10 amp.; 0/20 volts; ; . '
0/30 volts, 0 40 volts, all at 35/- each. 42,000 gﬁ‘gs@:v:f%l&).a % lin. bright steel round head...... E gésp[:;rcg
2in. Moving Coll Flush Round 24,000 BOLTS UNF hexagonal and countersunk, ¢admiuvm
0/1 wmilliamp.; 0/5 milliamp.; 0/10 milliamp.; 0/20 plated, passivated, etc. Sizes from %in. to 4%in....... Lot £85
volts; 0/30 volts; 0/40 volts, all at 21/6 each. 5,674 SWITGHES. Toggle, double pole onfoff with twin
fork, dolly dia. .........coooviieiiiiiii 6d. ea.
e i o 4 2300 touggnggans ELAG Sin. Round, 3,700 Faussdasv 16 ea.
"""""""""" . 5,600 AM C 6 volt 36 watt. 216 in case 12/- per doz. £7 per case
ROTARY CONVERTER. Input24v. D.C. Output 230 v. A.C., £17/10/- ea 2550 Pairs TEST PRODS with fuse and self-retracting points,
HOUR COUNTERS. 200'250v. A.C. 3}in. diam. Siniths ISC43,1, 170/- ea. fully insulated with red and black ends on 34in. flex,
HOUR METERS. 5-dial type. 4in. flush vound, “ Synclock,” 90/- ea. with spade terminals in packets of 10 pairs  _........ Per pkt. 15/-
KEY SWITCHES (Low capacltancew) y 2,750 GLASS INSULATORS. 21in. cup-types feed throug‘h rods 2/6 ea.
SR ooV LR e T 5000 CONDENSERS. Tubular paper 0.1 mfd. 250 volt ...... 3. ca.
ShgRA! chi-ge oSEr. Np lock . cevenaiase e PACHER 500 CATHODE RAY TUBES. 2iin. 13a ... 25/- ea.
8C Lock 2 change over. Lock ... 05525300 : "’ <) 3 SIMULATOR CABINETS on ‘wheels with cooling fan, containing
8 change ovcer. P tional lock. Muirhcad ... . ... e { 35 useful items including POWER UNITS, open chassis type+ 60U volts,
TRANSDUGERS. §20 ps.i. S.E. Labs. No. 1524, with transformer, £15 ea. 250 milliamps, and + 300 volts 250 m/A, — 300 volts, 450 m/A. A MONITOR
FERROXCUBE TRANSFORMER ASSEMBLIES. Type 25LAI, 10/- ca. OSCILLOSCOPE with supply unit, DISPLAY units etc. Cost thousands
TRANSFORMERS. 230/115 volts, double wound, beavy duty, 1 KVA, €16; of pounds, will take very low price to clear. Further details on appiication.
2.5 KVA, £22/10/; and 5 KVA, £30 ea, ” 78 BATTERY GHARGER (American). Output 12 volts 5 amps. D.C.
SLIDING RESISTANCE. 5000 1.5 amp. Twin tube, worm drive, 50/- ea. Input 105/125 volts A.C. in neat crackle finish case. Relay with overload
TRANSFORMERS, Input 230 v. Output 12 v. 1 amp. In switch fuse, reset push Ref. RA-B3B  ...c.....oiiovveeioineeeeieerosiesionsnmsiseas 60/~ ca,
and resistance for use as safety supply for two 6 v. 6 watt lamps, 35/- ¢a. 3,000 RED CARBON MICROPHONE INSERTS in Bakelite housing, 1/9 ca.

BARTLETT ELECTRIC DRYING OVENS. Internal dimensions 20in. X

20in. > 20in. 250 volts A.C. with adjustable thermostat giving auto- .

matic temperature control. Temperatures up to 160°C, shown on built- Lo W|LK|NSON (CROYDON) LTb.

in gauge. Rotary onfoff switch with pilot lamp. Brand new, £40 ea.
LEDEX SOLENOID-DRIVEN WAFER SWITCHES. Operating from 24 v, 19 LANSDOWNE RD. CROYDON SURREY

with stamdard size wafers. Available in 4-bank, l4-bank, 24-bank, all Phone: CRO 0839 Grams: WILCQ CROYDON

1 pole, 11-way, from 90/-. .

RESISTANGE & CAPACITANGE BOXES | Send us your enquiries for all types of
for production, laboratory or college Q U A R T Z C R Y S T A LS

for:
HIGH RADIO FREQUENCY CONTROL
ACCURACY FILTER PURPOSES

ULTRASONIC PURPOSES

Wirewound resistors. Units to cover range 0.1() to 100K}

each with 4 decades. METALLIZED TO SUIT REQUIREMENTS
o - el S TR o o ANY SHAPE AND SIZE CUT TO SPECIFICATION
LIONMOUNT & CO. LIMITED PIEZO LIMITED

. ‘N. : Fi 4178
St ogond orgHgN)  Fell Fibmnoy=din 26 St. Albans Rd., Watford, Herts.  Tel: Watford 27808

rAMPERIOR

IOWT SOUND REINFORCEMENT

THE PORTABLE PUBLIC ADDRESS SET WITH HI-FI STANDARDS,
ULTRA LINEAR OUTPUT (MAX I12WT) FOR 3, 7 or 15Q.

INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE
AND GRAM.

HF5/H - £15 [I5s. 0d.
HFS/HZ - £1T 5s. 0d. - HAVING TWO MICROPHONE INPUTS.

FULL DETAILS OF THIS & OTHER MODELS BY RETURN.

E K ELEGTRO"'GS (' A) I_TD Brotherton, Knottingley, Yorks. —
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indi | QP21 ......... /- IW4[500 ... 6/- | 6KIGT 12K7GT ... 3= 957 ......... L
Brand new, indi~| 375 ... §/-2A3 | 5/~ | 6K8G 12587 ... s,{o 958A Ef-
vidually checked QS954}3 .,#9 245 = ;,{_ sl I|2$N77 ...... 5/9 | 1616 3/~
Y- - ¥~ | 6KBM I125R7 ... 5/- | 1649 ... 5/-
and guaranteed1 ............ 8- | 2C34 i 2/6 | 6L5G / 4
RO . 4— [2C43 42/6 | 6L6
ACIP4 ... 6j-1EB9I ... 3/9|Gl/236G . 9I-|REL2I ...... 25/- | 2X2 4j- | 6L6G 416
AL60 ... /- | EBC33 7/~ | GL4SO .. 10/~ | RK34 ... .. 2/6 [3A4 ... 5/-|6L7G 4043C ... 13/6
ARS8 ... 5/-{EBCAl . . 7/9 | GL464A . 10j— | RX235 .. 10/- [ 387...0 . 5/ | 6134 4063 . Bj-
ARDDS ... 2/- | EBC90_ ... 5/ | GZ32 ... 9-|SP2 ... .. 3/6 | 3B24 ... . 5j- | 6NTG 6064 ... 10j-
ARPY ... 3~ | ECS2 ... .8/ | He63 ... .. 1,'_15941 ........ 26 | 3E29 .. 50/- | 6N7 6065 ... 8]
ARP4 . 36! EC70 .. .10/ | HKS4 . si_ispel ... 2/- | 3Q4 " 6/- | 6Q7G 6120 .. 4
ARPI2 . . 3/~ | EC90 ........20{= | HL23. ... ... 6| STV280/40 12/6|3s4 ... ... 5 | 6R7 6516 . 8-
ARP21 ... 7~ | ECOI ... -3/~ | HL23DD ... 8- STZ280/80 50/ | V4 . 8/ | 65C7 7193 19
ARP24 .. 3/6 | ECCBI ... 5/6 | HVR2.. .._..12{6 | SU2IS0A ... 4/% | SRAGY 9/~ | 65CIGT 7475 000 3j-
ARP34 ... 4/- | ECC82 ... 6/6 | KRN2A ... 19/- | T4l... . .. Y- 5T4 9/~ | 65G7 80I13A ... 25/
ARTPI ... 6/- | ECC83 . /- KT8 ... js | TP25 15/~ | 5U4G 5/~ | 6SH7 9001 3/-
ATP4 ... 29 (ECC84 ... 7/~ KT32...... 8- |TTil ... 3f-|5V4G 8/ | 65J7 9002 ... 5/4
ATPT 5/6 | ECCaS [ B/ | KT33C .0 4 TTIS 1 235/~ [ 5Y3G ... 3j- | 6SI7GT ... 9003 ... §
AUI 5/ | ECCO1 ... 4/ | KT44 ........ 63| TZ20 16(- | SYIGT T - | 6SI7Y [ 9004 . 2/6
AU4 5/- | ECF80 1076 | KT63 00 4 unytd 8- 524 ... . 8/6 | 6SK7 3006 2/6
AU7 50/ | ECFB2 ... “oi6 | KT66 ... 14/~ | UI7 o 5(-| 524G 7/- | 6SL7GT {C.R Tubes:
AW3 4/~ | ECHS8I ... 7/6 | KT76 ... ....10}- UIB . .. 6/6 | 6AB7 ... _ 4j- | 65N7 o :
AZ3 - 7i- | ECL80 D76 | KTWEI .. 8- | U7 . Bj- | 6ACT . 3/~ | 6SQ7 RI ... 15/-
BSAA ... 5I6IECL82 ..... B/6 | KTZ4l ... 6/~ | US2 .00 5 | 6AGS ... 3)- | 6557 R 3y
BT 45 A5/~ | EF36 . 3/6 | KTZ63 _..... 8/ | UBF8O ... BJ6 | 6AGT . 8/ | 6V6G - ERE it
BT9B ......... 20 | EF39 .. 4-LP2 .. 10/- | UCH42 ....0 7/6 | 6AJS ... B/6 | 6V6GT Sy R A
BTB3 22/6 | EF50 /6 | MH4 316 | ULIE ... 5)- | 6AJ7 T 3- | 6X4 1
CVS4 .o 5/— | EFS4 ... . 3{3|ML4 ... 4,'_| iz 5/- | 6aKS 5i- | 6X5GT ER 3"3/‘---%55"
cvr 3/- | EF70 A= | ML6 . 6= |uLal 7- | eAK? . 8/ | 6Y6G :S’BFI?I --------- 351'
cvioz ... 1/- | EF73 © 6/~ | MS/PEN ... &/- | UL84 .. ... 7/6 | 6AMS 5/- | 624 ROEY - ohd .
CV264 ... 20/- | EF8O 5/6 OB3 ... 7- | Uus 5/6 | 6AME aj_ | 787 Ly i =
CV4014 ... 8/— | EF85 ... 6/6 | OC3 - 86| U4l 6/- | 6AQS ... 7/- | 7C6 g e R
CV4015 ... 7i- | EF86 ... 7j- | OD3 . 8- |uYss ... 6/6 | 6AT6 ... 51-l7c7 Tl B /-
CV4025 .10/ | EFBY ... - OZ4 L0 4- | VMP4G 12~ | 6B7... 5/- | 7H7 vehla o
CV4046 ... 401~ | EFSI ... - 38| PCCB4 ... 7| vpP23 3/- | 6BBG ........ 2/6 | 7Q7 A
cy3l 6/— EF92 ... 3j— | PCCBS ... 8j- | VP4 U506 6BAG ... . 5/6 | IV7 YCRISW NS
DI ..., S M6 | EF9S . 5[ | PCFBO ... 7- | VR99 ... 8/- | 6BR7 ... 12/- | 7Y4 - | Photo Tubes:
D4l 33 EL32 39 | PCFB2 ... 8/- | VRIO5/30 ... 5/6 | 6C4 ... 2u.|724 CMGB ~..... 9/-
D77 43 EL33 .. Y- | PCLB2 ... 8/6 | VRISO/30 ... 6/ | 6CSGT ...... §/- | 8D2 Eine.s =N 12/6
DA30 ... .12/6 | EL35 ... 6/-|PCLB3 ... 10/~ | VT4C ... 25/ | 6C6G ... 3/- | 9D2 Seci Vallis:
DAF70 ... 35_ [ EL4l ... 8- | PCL84Y ... 9 [ vuie ... 8- | 6CBG ... 5/~ | 12A6 2",’ ! -
DAF9I ... 6/- | EL42 ... 8/- | PEN2S ... 46 | W3l C71- | 6CFG ... 4= | 125H7 N e
DAF96 ...... 7/6 | ELB4 ......... T/- | PEN46 ... 51- | X66 ... 8/-|6D6 ... 3)- | 12AT7 3A/148I......45/-
DD4! A= ELSI ......... 4/6 | PEN6ES ... 6/6 [ Y63 . 5/- | 6FSG ......... 5/3 | 12AUs 3y92i  £3710
DETS ... 15/ | EMBO . 8/~ | PEN220A .. 3/~ | Y65 ... .. 4 | 6F5GT ... 5/9 | 12AU7 418 ) i £35
DETI9 ... 3/6 | EMB4 .. .9~ | PL36 ......... 10/6 | Y66 ... Bj | 6F6G ......... - | 12AX7 as0 £35
DET20 ... 2/- | EN3I .. 10/- | PLBI ... 9231 ... 6/- 6F7 .. s/- | 12C8 5D Py
DF39 -4/ EP7I 6/6 | PLB2 ... .. 8-1a3 3/- | 6F8G ... 5/- | 1261 723AJB .....50/
DF72 ..., Ve EPT2 ... . 5 | Elag 8- | IASGT ... 5/- | 6F12 Caje| 12H6 ... 2~ 816 ... 30 | [2AIB ... N
DF91 ... 4/~ | ESU208 ... &/~ | PTIS ... 10/— | ICSGT ... 7/6 | 6F13 5/~ | 12K7GT TBA . 30/~
DF96 ......... 76 FEYS| ... 8/- | PT25H ... 76| IDBGT ...... &/-16F33 ... 3/6 | 12K8M TI6A ... 27/6
DK9% ... 7/3, EYB6 ... 8/— | PX4 ... 19~ | IE7G ... 76| 666G ... 2/6 | 12U5GT ACP6 ... £8
DL92 ......... - | EY9l ... 3~ [ PX25 9/- | IGeGT .. 8- | 6HEM... 1j6 | 12Q7GT cvI9d ... 30/-
DL946 ... 8- | EZ40 ... 7- | PY32 12— | IL4 ... 3|65 . 3/6 | 12SA7 CV238 70
DL96 ......... 7/6 | EZal ... 6/9 | PYBO .. .. 8/9 | ILDS ... 5~ | 6J5G ... 3j- | 125C7 Evesl @ :
EAS0 ... 16| EZBO ... 6-|PY8I ... 7- RS 6| 6J6 ... 3j6| 125G7 ... 3j-[930 ... B |CY9EO0 ... -
EABC80 .. 7/3|EZ8I ....... . 6/9 | PYB2 ... V- 1S4 ... 5/~ | 617G ......... - | F2SH7 KR6/3 ... T0/-
EACYI .. . 3/6 | FW4/500 .. 6.'6'PY83 ......... 73 1S5 5/6 | 6K6GT ... 8- | 125)7 LS7TB ... 30/-
EB34 ... 1/61GI20/IB ... 9j-' PZI35 ... 9 T4 4- | 6K7G ... 2J-| 125K7 WLI47A .15/~

N

. iate

MANY QTHERS IN STOCK include Cathode Ray Tubes and Special Valves.

All U.K. orders below 10/-P. & P. 1/-; ove

r 10/- 2/6; orders over £3 P. & P. free. C.O.D. 2/

6 extra. Overseas Postage Extra at cost,

CONNECTORS FOR TCS RECEIVER,
TRANSMITTER AND REMOTE CON-
TROL with original plugs on both ends.
New, £1/17/6 each. P. & P. 2/6,

SPECIALLY BUILT POWER PACK for
TCS receivers, 230 volts A.C. mains, including
6X5GT valve, £3110’-. Carriage 5/-
TELEPHONE HANDSET. Standard G.P.O.
type. new, 12/-. P. & P. 2/-,

R.109 RECEIVER. Covering 2-8 mefs. 6v. D.C.
with set of spare valves and carrier. Brand new
in original packing case. €6/18/- including
delivery in U.K.

R.109A RECEIVER covering
£7/18/- including delivery in U.K.
“* CONNECT AND FORGET CANNOT
OVERCHARGE " “ ESSTRON " MARK |
AUTOMATIC BATTERY CHARGER
Initial charging rate 6-7 amps. The charging rate
automarically adjusts itself to the charge in the
batcery. Automatic current and voltage control.
Patented application of magnetic amplification
to battery charging Indicator lights show bat-
tery fully chiarged, receiving charge. incorrectly
conneczed or faulty cells. Mains voltage 200,250
v. Built for 6 or 12 v. batteries. Measurements
7 x 5 x 54in Weigh: 8iIb. Price £7/19/6.
P. & P. 3/6.

TELESCOPIC MAST. 34fc. Consisting of
6 sections of steel tubing of such internal and
external diameter that the smalier sections may
be collapsed with the larger sections. immed-
erection. Absolutely complete with
brackets, guys, pegs, spikes, erc. £12/10/-.
Carriage and packing 1B/-. As above but 20ft.,
£7/10/-. Carriage and packing 18/-.
RE-ENTRANT LOUD HAILERS.
ohms_ approx. 20 w., €6/10/-, carriage 10/-.
MARCON] RECEIYVER TYPE CRI00/2.
Fully tested and aligned. £32/10/-. Carriage £1.

2-12  mgfs.

500

H.RO. SENIOR. TABLE MODEL. In
excellent, fully checked, and tested condition
(without coils and power pack}, £15/10/-.
As above but rack mounted model, £14/i0/-.
Individual frequency coils for above £1 each or
set of 9 £8. Available only wlith sets. Either
model carriage £1/10f-.

POWER PACK FOR ABOVE. British
made, A.C. 110/200/250 v., 59/6. Postage 4/-.
AR B8's. Completely rebuilt with new PVC
wiring. Type ''D ' £75; Type ' LF ' £70.
BRAND NEW ORIGINAL SPARE PARTS
FOR ARS8 RECEIVERS.

Please write your requirements.

53 TRANSMITTER SPARES.
Full range. Price list on application.

RECEIVER TYPE R.206. Frequency 0.55
mefs. to 30 mefs. in 6 bands. [00-250 v. A.C.
or 12 v. D.C. Loudspeaker in power supply
unit, High performance super heterodyne,
eleven valves including a separate local oscil-
lator valve, beat oscillator valve and two valves
(amplifier and detector) in the AV.C. system
in very good condition, £20/10/- inctuding pcwer
pack. Carriage and packirg |5/-.

CARBON INSET MICROPHONE, G.P.O.
type, 2/6. P. & P. 1/6.

P. C. RADIO LTD.

COLLINS VARIABLE CONDENSERS.
Size 34in. x in. x 13in. 25QpF. Ideat TX Pi
output circuits. 8/6. P. & P. 1/6.

B0W 12V PETROL DRIVEN CHARGING
SETS. Very compact in fully guaranteed
condition, £12/10f-, carriage £].

R.107 COMMUNICATION RECEIVER.
1.2/17 Mcs. 9 valves, *" wide *' and " narrow **
band switch. AVC and BFO, wicth internal
speaker, 100/250 v. A.C. and 12 v. D.C. Meas.:
24in. x |13in. x 17in. Price £13/10/-, Carr. 20/-.
DOUBLE BEAM OSCILLOSCOPE TYPE
13.  44in. screen. Time base 2 CfS-1 Mg/s.
Callibration markers | microsec-10 microsecs,
Y2 attenuaction. 115230 v. A.C. In excelient
checked condition, £27/10/-. Carriage £1.
R.209 RECEPTION SET. A 10-valve high-
grade Super Heterodyne Receiver wich facilities
for Receiving R/T (A.M or F.M.) and C.W.
frequency | mefs-20 mejs. Hermetically sealed.
Built on miniature valves and incorporating its
own vibrator power supply unit driven by a
6 v bactery (2 point connector included). The
set provides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker or
phane output. Overall measurem_nts: Length
12in., w'dth 8in., depth 9in. Weight 23Ib.
In as new, tested and guaranteed condition.
€23/10/- including special headphanes and
supply leads. Carriage £1.

COMPLETE SET OF STRONG AERIAL,
RODS (American). Screw-in type MP49, £0,
51, 52, 53, total lengch 15ft. 10in. Top diameter

170. GOLDHAWK RD. | o.85in. Bottom diameter 0.615in., together
’ . with matched aerial base. MP37 with ceramic
w.12 SHEpherd's Bush 4946 igris[“lli];:’t?r‘P;gf?:ee'?r car or rool ipsulation

PERSONAL CALLERS WELCOME

n
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OSCILLOSCOPE

FOR DC. & AC
APPLICATIONS

Engineered to precision standards, this high-grnde
instrument Is wade available at the lowest
possible price, Incorporating the essential features
usually associated with Juxury instruments.
This *SCOPE’* will appeal partieularly (o Bervice
Kngineers and Amatears. A high gain, extremely
stable differential Y-Amplifier (30 wV/C.M.).
Providea ample sensitivity with A.C. or D.C.
inputs.  Kspecinlly suitable ifor measurement
of iransistor operating conditions where main-
tenance of D.C. leveln s of paramount importance.
Pnsh-pull X amplifier.  Flyback suppression;
Tnternal Time hase Bean Waveiorm available for
external use; pulsefoulpul availohle for checking
T.V. Line OfP Transiormers, etc.; provision for
externa! X I/P and CRT. Brightness Madulation. A.C. mains 200/236 v. £]18/18/-
plus P, & P. 8- or £4/13/- deposit, plus P. & P. 8/- and 12 manthiy payinents of 28/6

FULL 12 MONTHS® GUARANTEE INCLUDING VALVES AND'TUBE.

STAAR 45
9v. BATTERY

RECORD PLAYER |/

Complete with pick-up & deck

For a complctely portable record
player. Head is protected by a
plastic dome with a brush which
cleans the stylus as i rises Into
playing position. 45 r.p.m.  Auto-
matic onfolt switch, governed 9 v,
motor. Atiractive 2-tune grey tinish.

£296 P&P 2[6

TRANSISTORISED AMPLIFIER
CAN BE USED WITH THE STAAR 45

Cutput | watt. Can be used with the above record player. Size 43 x
23in., priated circuit. Tone and veolume control. 4 transistors.
Push{pull cutput complete with 3in. moving coil speaker.

BUILT AND TESTED 4%/6 P & P 2/-

= SIENAL REHERATOR

apd L0 Mels, to S0 Mcls. oh harmunics. 3
Metal cave 10in. x tifin. % Slin. grey bam-
mer Anish. Incorporating three miointure
valves and Metal Rectifier. A.C. Malus 200/
230 v, Ipternad Modulation of 100 c.p.s.
to a depth of 30™,. Modulited or winndu-
lated R.F. oulput continuously variahle
100 millivolts CW. and inod. swlich, vari-
able A.F. ouiput. Incorporating magic-eye
as outpul indieator. Acenracy plus or inluus
2%,

Or 30/- deposit and & monthly, payments of
21:6. Post & Packing 66 ¢xtru.

LINE E.H.T. TRANSFORMER

With built-tn line sl wildth coutrol. 14 KV dean Coil, Min. detfection. vn ferrite
rokes.  Frame O.P. tranzformer 300 pi, 18 KV suoothing endenser. Cun be nsed

iur L4in., 17In. or 2. tubes.
Complete with eirenlt diagram 29/6 Phix 46 P. & P.

FOCUS MAGNET suinble yor the ubove {state tube), 10/-. 3 P & P

4-YALVE AMPLIFIER
IDEAL FOR SMALL
HALLS

High power—high quality 200/250 v.
A.C. 2 inputs, mike and gram, bass
and treble lifts. For use with Stan-
dard{L.P. Records. Two would be
suitable for sterecphonic. Ideal P.A.

system, £3/19/6. P. & P. 7l.. CRYS.
TAL MIKE to suit, 15/-. P. & P. 2/-.
8in. P.M. SPEAKER to suit. $2/é.

P. & P. 2f-.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

21A, ACTON HIGH STREET, LONDON, W.3.

GOODS NOT DESPATCHED OQUTSIDE U.K. ALL ENQUIRIES S.AE.
TERMS OF BUSINESS C.wW.0,

PVC GROMMETS
& Blanking Plugs

Use Capro Stock sizes from £*
to1”. Packed in standard cartons
for easy stock control. Quick
Delivery. Competitive Prices,
Send for Size Chart and Price

List.

COIL
FORMERS

Specialists in quantity pro-
duction of Injection Moulded
Coil Formers and other
components in nylon, Delrin
and all thermo-plastic
materials.

CASTLE PRODUCTS LTD.

and

THE NEW
LEAK

“SOUTHDOWN™ CABINET

For the finest equipment-—
the finest cabinet. Herc at
last 1s a cabinet that rcally
does justice to the world-
renowned Leak Hi-Fi equip-
ment. Accommodates any
combinat.on of Leak equip-
ment. Space saving, with
modern styling and unique
-;kdesign, you will be proud

$

1} to own the Leak ‘' South-
down.”

The largest range of Hi-Fi equipment in the North.
& Demonstrations with pleasure.

PART EXCHANGES — HIRE PURCHASE TERMS

The North’s Largest Electrical Store !

ELTRIC ROAD, WORCESTER.  TELEPHONE: 22036 & 26579 l | 158 New Bridge St., Newcastle Upon Tyne 1. Tel: 29866 I
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HIGHEST QUALITY—COMPARE OUR PRICES BRANB NEW M

Tubes <o R
Carr. &.lﬂ!. 12’6 ) Mooths 12 Montas MW 31,74 RADIOG RAM cHASS|s AT £12-12-0

sost wmuLLarp | 12in,  £1.15.0 £3.10.0 £4-0-0 (CARRIAGE PALD)
puimRon ML | |4in.  £2. 0.0 £4. 0.0 { "g5.0%'

¥azoa, sosion. | 15/17in. £2.15.0 £4.15.0 | em we
rerraNTiTePEs. | 21in.  £3,15.0 £5.15.0 £6-0-0

H 1 . CO-AX stands 5 yds’

TRANSISTORS Rof® oo 19767 50 vasr. 53/8: 100 vin.. 438
ll:& 1:1 lé-;"lil:i’llll?“é‘?gi.\'(]’.llsi_ {ghile g&)é Co-ax Plugs 1/3. Wall outlet boxes 3/8

Y. B Al i§; 0026 15,5 0CH6  cONDENSERS, 25 Mixed, Electrolytic.
5’(]_3:1)015%.61}30? 65'&- m‘glluflil:ll?d Many pupular sizes. » List S;Iug ﬁsg.
Haiched ga"put K (or':rlx‘J and_ 2 Pur Fricg Wiy

Csla). 14/-. ceiver Kits, 4 13.VALVE AMPLIFIERS. Kit of new
OCt5(d), OC8LD, OCsLE). parts, consisting chassis mlau':s ?lfl‘;

25-‘)?. SILIGO[ﬂ_ REGTS. g::‘é“‘ ﬁ;&'(.}-fmﬂm‘;.im’a1| "'él,‘nﬁlnn‘e?t:t A.C. ONLY. Chassis size 15 x 6] x 3} high. New manufacture.
500 wfu wtandard TV replicement. § wiy’ tull fnstructions for making high Dial 144 % 4in., in 2 colours, predowinantly gold.
':;Is’sg‘;‘“g‘ leesc(:::) ;‘;’ ?rg:'ss . g.--ixdl ampninelr with Sepm;atéed bbuske nuwd Pick-up, Extension Speaker, Ac., E., and Dipole Sockets. Five
.B. L 3 treble ti s utiv ack, 5 “ i 2 . ns—QFF i
0[!13][) Split Beam.l Ideal i‘uln' bull- 55/: T:ul_\' (:nn:l::a? :']:lgnela: 2eBl'-. M anl:ila:l;tedeSh R FF, EW, M.W,, F.M. a0d Gram. Aligned
log  your yuslity ewiloscupe With alf valves and O.P. Transformner. Tone Confrol fitted.
!.00 B M .is Covers 1,000-1,900- M.; 200-300 M.; 88-98 Mc/s.
Vv ALU E ! 100 CONDENSERS 10/- Valves EZ80 rect., ECH81, EF8y, EABCS0, EL84, ECC85.
¥ Miniiture Ceramic and Silver Mica Speak_er and Cabinet to it chassis (table model), 47/6 (post 3/6).
4 watt AM PL'F'ERS Condensers 3 pF (o 5,000 pF. LIST 10 x 6in. ELLIPTICAL SPEAKER, 20/-, to purchase of this chassis.

VALUE OVER £5.

Excellent amplifier with hieh zaln

preamp stage {(L01}), driving ZOP3 SPECIAL TEMPORARY OFFER.
output  stage, complete with 8iu, Due to huge Bulk Special Purchase,
speaker. In attractive 2-10ne case. we are offering MW 31/74 Tubes at
Tone control, nemative leed-back, the unrepeatable ptice of 29/-. MW
ready lor immediate use, individu-~ A6/24 ditto, 39/-. P.P. 12/, The above
ally  teated, Amazing volume and are guaradteed for 6 months,

clarity, ideal for guitars, record players,
p.A. in smail halls, baby alarms, eto.
Easily worth £5. Our price

CONDENSERS.
sjzes. List Value £3.

Electrolytic, 20 popular
Qur Price 10/-.

whilst stocks last,  Carr. 45/_ P.M. SPEAKERS. 30 Top Mukes
Packing, etc.., 7.8. g.!_.ln. 7‘/6 gl;)“n 8/6
in. :

0 SPECIAL OFFER
10 A) DlSGOUN T0 PURCHASERS
ol any §iX VALVES marked in black type (159
In dozens). Post 1 valve G6d.; 2-11 1/-.
FREE TRANSIT INSURANCE, All valves are hew
or of fully guuranteed ex-Government or ex-equip-
ment origin. Salsiiction of Money Back Guaran-
tec on goeds if returned unused within 14 days.

VALVES

BY RETURN OF POST
GUARANTEED 3 MONTHS
NEW LOW PRICES

0Z4 .. 5i- [ 6FL3 .. %6 ! 12A4T7 5/8 | DHS81 9,'-1‘ EMB0 79 R19 .. 11/6
IATUT 11/- | 6F16.. 8| 12AUT 6/~ | DRSL 5/ EM81  9/6 | 8P41 .. 2/6
WCIGT  9f— | 6FiYy, .. 66 | 12AX7 8/6 Dh92 7/-| EMBL 9/- | 3P6l., 2/8
1HSGT 8/p | 6F23 .. 6/6 | 12E1 ..17/6 | DK96  7/3 | EM85 10/- | T41 .. 7/~
1Ld .. 33| 6J6@ .. - | 1205GT 3/6 | DLu2 8- Eh'ﬁl 16/- | Ul4 .. 8/~
INGGT /8 | 6I5CGT 4/= | 120767 9/- | DL94 68 | EY51 718 { U8 .. 83
IR5 .. 5/6|6I7@ .. 4!8 | 12K GT 5/% | DLt 7/3 | EY86  7/6 | U2 .. 6/-
184 .. 8- | 6F7GQT 708 | 12K8 . .11/- EABCROB/8 | EZL0 .. 6/8 ] U2 . .16/
183 .. 4/6 | BKBCGT 6/6 | 12K3GT 9/ | KAF42 §/- EZiL .. -1 U3 .. 1l/w
1T4 .. 3/6 [ GK7 .. 59| 12Q7GT 5/- | EB41  7/- EZs0 .. 6/- 1 U26 .. 0/~
A3 .. 66 | 6K7@ .. 2'3 | 128K7 4/9 | EB91 &/ EBZ81 .. 6/8 | U3l .. T/e
ap2] .. 4/6 | GBEKTGT 46 | 1487 ..14/9 | BBCI3 &4/9 i GZs2 .. 7/9 | U35 ..12/9
344 .. 4/9 | 6K8 .. 98 | 14BG6G1Y/- EBC41 8/- | HVYR2 10/8 | Us0 .. 5/3
4A5 .. 9/- | BK8G 56 | 20Dl .. 9/6 | EBCS1 7/ | K183C 4/6 U2 .. 4/-
3l .. 4/6 | GKBGT 89 | 20L1 ..16/- | EBP8O 7/0 | KT36 12/8 | UloT 11y
Q4 .. 7~ | GK2 ., 76 2OP1 .. 8/9 | EBFS9 864 KT41 .. 7/6 | Ulel 12/
Q34T -8/- | 6LL .. 12/ | 20P3 ..12/6 | EBL2: 13/8 | KT45 .. §/4 | U282 16/
u8L .. 8/- | BLG .. §/9 | 20P4 ..18/- | BCCS1l  7/8 | KT61  8/6 | U30L 15/
avi .. 8/ | GLEG .. 68  20P5 _ 15/-1 BOC32Z 4/8 | KT63 5/9 | U338 11/
SRACGY 12/8 | 6L7G .. 6/- | 20A6G 8/- | ECC34 8/- | KTi6 8/8 | U801 17/~
5T4 .. 8/- | BLIS .. 8- | 25LUGT 7/9 ECC40 14/- -KTWGL 5/9 | UABCS0 8/~
BU4G .. 4B | 6L19 11/ | 224G 7/- | ECC8L 508 | KTWG3 5/9 | UAF42 73
3V3G 5/8 | GLD20 79 l 30F5 .. 6/-{ EOC82 6/- | KT263 5/6 | UBC41 7/9
3Y4GT 6f- | 6Pl6 .. 8;8 | 30FL1 9/6 { ECC83 §/6 | -MUI4 7/6 | UBCBL 96
3Y4G 11/- | 6P28 ..126 | BO0L15 9/8 ) KOCB4 B/- | N37 .11/~ | UBF30 8/8
323 .. 7/6 | 8Q7G .. @/— | sOP4 .. 9B | ECCBS T7/9 N78 ..15/- | UBF88 7/6
374 ..11/6 | 8Q7GT 8/6 | 30P12 /8 | ECF89 8/6 | N148 16/~ | UBL21 14/6
hYALE 716 | SA7 .. 58 | 30PL1 9/8 | ECF82 8§ POCSE 6% | UCHZ1 12/~
SZAOT 11/- | 6867 .. 4/9 | 35L6GT 8/6 | ECH21 12/6 | PCC8S 8/3 | UCH42 7/3
/3002 9/- | 68HY .. 3~ S0Wi 6/8 | ECH35 7/6 | PCCB8 14/- | UCHB1 B/-
GAG .. 4/0 { BBK7 ., 5/- | J5Z4GT 5/6 | ECH4L2 8/ | PCC80 8/- | UCLE2 8/
GABC 8/8 | 6BL7GT 58 | 85245QT 8/- | ECHSL 7/8 | PCC189 13/8 | UCLS3 13/6
GABCGT 13/8 | 68N7GT 4/6 | JOLGGT §/6 | ECHS3 8/3 PCFBO  7/- | UF4l 7/8
8AGT 714 | 6BQ7 .. 5/ | SI3PT 11/- | ECLS0 7/- | PCP32 7/3 | UF42 /9
BAKS 5/- | 6U4GT 10/8 | 37 ... 5/6 | ECLs2 9/ | PCF34 16/- | UF80 -
BAQS 8/- | 6VGG §/~ | 78 ... 6/6 | ECL83 11/6 | PCF86 12/8 | UF85 kil
GAUG 7/6 | 8VEGQT 6/- | 30 ... 5/9 | BCLS6.10/8 | PCL82 7/3 | UF88 -
6B8G 3/- | 6X4 .. 5- | 1S3BT 18/8 | KF36 3/} | PCLSS 10/6 | UL4l  7/-
48.A0 5/8 | X5 5/— | 807(A) 5/6 | BF39.. 1/6 | PCL84 7/8 ] UL4S 9/9
GBEG 5/9 | 6X3GT 56  807E .. 4/6 | EF40 ..13/8 | PCL8G6 11/8 | UL84  7/-
GBG6G 15j- | 6YBU 7/8 | 813 ..585/ EF41 .. 8- A6 12/8 | VM8 976
G6BHS 8/- | TBG .. 8- | 886A ..11/8 | EF54 33 | FENIS 8/6 | UUs 1%/6
GBJ6 8/-|7B7 .. 7/6 | 6001 .. &/-1 EF80 .. 4/8 PEN4G 5/- UU7 9/6
6BR7 e | 705 .. 730002 .. 4/9 | EFa5 .. 8/6 | PLI3 .. 8/3 | UUS i 17—
6BW8 7/6 ) 7C8 .. T/8B| 9003 ., 5/6 | EFa¢ . 9/~ PL36 .. 9/6 | UYIN' 11/-
6BW7 58 | THZ .. %3 | AI'Ps  8/9 | EFse ., 6/0 | PL38 . .16/8 | DYl 11/~
601 36 [ THT ... 8- | AZ3L .. B/~ | EF1s3 14/- | PL81 .. 8/ | UY4l 6/
G5 .. 58| TY4 .. 7 {Bi§ .. 79 EFI8t 12/- | P12 .. 6/8| UYS5 6id
6C6 .. 3/9 | 1001 ..11/6 | CBL31 21/- | EF81 .. 3/- | P13 .. 6/8 ] VR0 6/9
#CH .11/~ | 1002 14,6 | CCH356 14/- | EFS2 .. 4/8 | P13 .. B/~ | VRIGO G/
DG 19,’6' 10F1 .. 59 |CL33 .. 96 | EL32 ._ 4/8 | PY31 .. 9/- | X653 ..11/-
Y603 .. 9/6 | loFy , 106 | CY31.. 9—  EL33 .. %/9 | PY32 10/- | X666 . .11/
os ., 5/3 | LOLIM1 14’6 | DAFYL 4/6 | EL3s .. 7/- PYBO 8/8 | X76M 11)-
6¥F1 .. 49 | loPLlsy 11 - | raFus 773 | EL38S . .18/% | PYS1 6/8 | X78 .24}
4% .. 7-|10Pl4 8- | DFOl... 318 | EI41 .. 8/-  PYS2 &)~ | X789 . 24/
6F6G .. 5/9 | 12AH7 6,91 DF92 .7 3/3 | EL42 .. 8§/9 | PY&3 7/~ | X8IM 9/
GRS .. 8/9 12AHN 9/~ | DFuh .. 773 | KL .. W~ PYES 98 | YU3 .. 6/4
[ 3 U 9/8 | 12ATs 768 | DHIT 59 | EM34 '~ 66 | FPZi 9/6 | 286 .. 9y

All retail visitors:- 350-352 Fratton Road, Portsmouth.

TEGHNICAL TRADING GO.

DEVONIAN COURT, PARK CRESCENT PLAGE, BRIGHTON 7.
Post 2 Ibs. 2°-, 4 s. 2 8. 7 1bs. 3/6. 15 ibs. 4/, ete. LIST OF 1000 SNIPS, gd

-

*Garrard Slimline, Mono, £7, Sterco £7/50. Motor Board for UAS,

TERMS: (Chassis} £3/10/0 down and 5 Monthly Payments of £2, or with
Ebm_et and Speaker £4 down and G Monthly Pavments of £2,

“SCALA §.TRANSISTOR and DIODE KIT
FANTASTIC VALUE

£6. 5 .o_ (Post 3/-)

All Biund New Parts—attractive cabimel—choice
of 6 colours; 8} x2x5}in. high, Ferrite aerial,
printed circuit, good styling, 3iin. apeaker, fuily
tunable L.W. and M.W., 400 M, W, push-pnli
output.,  All puris suppiied separutely. Write for
Price List. Consiruction Bouok and Circumit, 2/8
: {refonded wihen & purchased). OR Fully Built
- &7/ -
COLLARO STUDIO TAPE TRANSCRIPTOR. 3 MOTORS. 3 SPEEDS.
13, 3§ and 74 [.P.S. Push-buttons, £10/7/6 (10/- carr.) inc. spool.
MAINS OPERATED RADIO B
CHASSIS AND AMPLIFIER
Chassis 10 x 5} x 4in. front to back. Valves:
UBC4l, UCH+4l, UF88, ULS4 wilh metal
rertitier. 5in. spenker. Ferrite rod aerinl.
Tone, vol, and gram. position. Covers L.
and M. waves. Limited quuntity at only
£8 (5/- carr) complete with small dial.
Unused and in w_orklng order,

AUTOMATIC RECORD CHANGERS LATEST MODELS, 4 SPEEDS
CRYSTAL CARTRIDGE. All 5- extra carr. B.S.R. UAl4, £6/10/0.

UA20, UAL4 and Slimline 5/~ (post 1/6) or 3/8 post paid when purchased
with Autochanger.

SUPERIOR GRAMOPHONE AMPLIFIER
Valves UY85, UFS0 and UL84. Mains trans. 200-240 v. A.C. Covered
baffle 134 x 7in. (61in. speaker) or 11x 74in. (8 < Hin, speaker), 3 front
controls bass, treble, on-off/vol, 74/- (post 4/-) either type.” Rexine

cabinet to fit, with carrying handle and lid (detachable), 14in. or 12X
ﬂ.\’ 5i& 16/- e.\'tr_a.

SELF-POWERED YHF TUNER CHASSIS, Cover-
ing 88-96 Mc/s. Muliurd petmeability Tuner. Dims,
104 X 4§ X 8in. high ECUSS and 3 EFSL, 2 diodes.
Metal Rectifier. Mnins transformer Fully wired and

§in. x 2in. % 13in,
over trausformers. Output for 3-ohm, speaker. Suitable for microphone,
record player, guitar and radio input. 9-12 volt battery required.
4 Transistors, Frequency range 100 cps. to 25 Keps. Push/pull output
single ended. Instruction sheet provided. Fully wired ready for use.’
Two tvpes available, 1 output. 3§/-, 2 watts 41/-, P, & P."2/6.
THIS SUPERE SET FOR £9
§-transistor radio covered in sponge clean Duracolour fabric, in latest
two-tone shades.. M.\W. and L.W., ferrite rod, provision for ear aerial,
2-colour scale. With PP9 battery giving 300 hours use. Weight under
4lb. With carrying handle. 12x 74in. high: 4}in. at base tapering
to 2in. at top. Brand new, fully guaranteed £9, Carr. paid. \Worth £16.
TAPE RECORDER AMPLIFIER
Type TR1. Fully built, high gain, low noise, printed ¢ircuit. Attractive
gold front panel 13 - 3in.  Height 5}in. overall. Front to back 5iin.
Vol. and on/off tone. Mike and radio, ext. speaker jacks. Valves
ECC83, ECL82, EZ80. Mains trans. Ready to bolt to B.S.R. Deck.
Complete with switch wafer wired. Our Price ONLY £5/15/0 (6/-
Packing and Carr.). Or for Collaro Deck same price {state which).
TELEFUNKEN STEREQO AMPLIFIERS. 2 ECL82, 224 watts, 12x
Y Zin., piano keys, £5719/8. post 4;-.
TERMS AVAILABLE ON ITEMS OVER £5
Send 6d; (stainps will do} for 20-page illustrated catalogue. All New
Goods. Delivered by return. (C.0.D. 2/- extra)..

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS

GLADSTONE RADIO

“SGALA,” CAMP ROAD, FARNBOROUGH, Hants.

Farnborough 3371 Closed Sat. 1
and 247 New Road. Copnor, Portsmouth. Closed Wed. |
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BOMB SELECTOR UNIT, 1 uniselector, 3 bank, 25 way. TBANSF“BMEBS

%2 Ohl? coil, 1 counter 0-40, 1 relay 500 ohm 2 m., 50/- each. . §
ost 3/-. ‘ :
AVO Bridges. No. 1 Mk. 2, 5 pf. to 50 mfd., resistance 5 ohms to cnll.s -

50 megohms. Valée voltmet::r g..,l“tg/ 15 \a'.l !eal;a;ge test, axid Poer LARGE OR SMALL QUANTI.”ES ;

factor. 230 v. A.C. As new, = each. - post. arcont :

signal genetators. TF 144G, excellent condition. * £35/10/- each. CHOKES TRADE ENQU’R’ES WELCOMED i

H.S. RELAYS. 1,700/1,700 chm coil, 17/6 each. 500/500 ohm :

coil 15/- each. G.Pg. 3,000/ typeleOGollgnbctz(ljofl M, 4108, 10/- SPECIALISTS IN H

each. 2,000 ohm 2 C/O., 12/6 each. . G.F.O. type assur-

ted on bank 35/- Post 3/- Small relay 2 C/O 5,000 ohm 12/6 each. FINE WIRE WINDINGS
UNISELECTORS 4 bank 25 way 30/-. 6 bank 25 way 35/-. MINIATURE TRANSFORMERS. PICK-UP.

8 bank 25 way 40/-. All 22-chm. l CLOCK AND INSTRUMENT COILS, ETC.

ROTAX CONVERTERS. Type8a., 24 v. D.C, 115 v. AC. at VACUUM IMPREGNATION TO APPROVED STANDARDS

1.8 amps., 400 cycles, 3-phase. £5 each, carr. 7/6.

CANADIAN G.E. TUNGAR BULB. 60 v. 6 amps. 185049, 15/-. .

INDICATOR UNIT. 5 inch tube CV1530. Valves 2 x CV138, E I" E c T R 0 w I N n s I' T n .

2 x CV140, 2 x CV261 30/-. Post 5/-. ARC5 Rec. 190-550 Kc/s. CONTRACTORS TO GP.O., MOS., L.".B., ETC.

£4/10(-. Post 4/-. Rec. 3-6 mc/s. £4/10/~. Post 4/-. Transmitters 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY

3.4 mcfs. and 4-5.3 mcfs. £3/10/-. Post 4/-. ARC5 modulator j
£3/10/-. Post 4/-. Amplifier AIC for the above units £2/10/-.

Post 4/-, :
ARS8 ORIGINAL SPARES VALVES. 1 x 5Y3GT, 1 x VR150] -
30, 2 x 6H6, 1 x 6K6, 5 X 68G7, 1 x 68A7, 1 x6S]7, 2 x 6]5
(metal valves). | set headphones HR. 3 spare pilet lamps. All brand

new in cartons. Lot £3/10/-. P.P. 2/6, >

CONDENSERS. 1 mfd.,20 KV,, WKG.,newU.S5.A. Sized x12x V’ TA L' TY B u B

14 approx. Wr. 60 Ibs. Packed. £6/12/6, carr. 12/6 each. 50 mid., :

330 volts A.C., 30/- (Pyranol). Post 4/-. 8 mfd. 1,500 volts

(Pyranol), 17/6 post3/-. 8 mfd. 500 volts U.S A, 10;-. post 1/6. 4 mfd. FROM 1V to 50V IN SIZES FROM 4.5mm to 18mm DIAMETER 5
600 volts, U.S.A., 7/6. Many other types from Stock. Quantities \

LIVINGSTONE 2261 EST. 1933

RIS TTTTITY ap LY T ITPET T T FTT T FYT TP P Four PO TY pasrperes LLTTYL

A
available. ) M=~ — , . l 1\
TRANSMITTERS BC 640. 115/230 volts A.C. Freq. 100-156 / Vioutyw 30 years BpGiglized smp
L mc/s. Output 50 watts AM, CW, MCW. With all valves mounted pc"‘?“ 1S ?t yqu; LSPosa_ mﬁ
in 6 Ft. Cabinet. £45 each. B44 Trans/Receiver, 60-90 mc/s., ! QL PHOTECAR O T I BN AT O 1 e

types of miniature and sub-

with full operating kits, £16/10/~ F-O'BE-".O\?B!.S No. 19 Trans/Rec. miniature filament lamps, toi—

Mk 3. Excellent condition. 65/- ‘
List available 6d. S.A.E. for all enquivies. Vitality Bulbs Ltd., Neville

: Place, Wood Green, London,
W. MILLS =y : :
Y- o7 m— ——— A

3.8 TRULOCK ROAD, TOTTENHAM, N.I17
Phone: Tottenham 9213 & 9330

- | VITALITY BULBS LTD. Il";l.l PLACE, WOOD GREEN. W.22. Phona: BGW 0818

. ——THE HIGH-FIDELITY—
MAIL ORDER SPECIALISTS

GOODS DESPATCHED BY RETURN
Carriage, Packing & Insurance (U.K.) FREE ! !

‘ AMPLIFIERS . TUNERS , SPEAKERS . MOTORS . PICKUPS . MICROPHONES

CABINETS . TAPE RECORDERS
QUAD, LEAK, ROGERS, DULCI, ARMSTRONG. CHAPMAN, JASON, WHARFE-
DALE, T.5.L., GOODMANS, GARRARD. G.E.C., CONNOISSEUR, W.B.. COLLARO,
LENCO, ACOS, B. 1., PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO-
GRAPH. VORTEXION, BRENELL, WEARITE, TANNOY, LOWTHER, RONEITE,
FI-CORD, $.M.E., ETC.

Hire Purchase Terms available ® “'Comparator’ Demonstrations

WORLD WIDE EXPORTERS

OYERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM ~COST

C. C. GOODWIN (SALES) LTD.
l (Dept, W.40) 7 THE BROADWAY, WOOD GREEN,

LONDON, N.22. 0239 Tel. BOWes Park 0077/8

A.C.SOLENOID rve: sv/T

BLANK CHASSIS CASES J
SAME DAY SERVICE ALUMINIUM, SILVER 3
Of over 20 different forms made up to YOUR S8IZE. BAMMERED FINISH ! NOWFITTED WITHSTAINLESS STEEL GUIDES—
Order EXAOT SIZE you require to neiarest 1/161h. Type ey Price SIX TIMES THE LIFE
(Maximum lenglh 35in.., depth 4in.) U dxixi* 2/6
SEND FOR ILLUSTRATED LEAFLET U Gixdixdy 14/6 p
% ! 5 .
Or order struight away, working out total aren of g ?;6“"“9 20/~ Contlnuous 3%“)5 at 1 L
materinl required and referring to (able below which is [ & o ,fl ’t‘ 42/6
tit;liﬂfau)r-sided chassis in I8 s.w.g. (for 16 s.w.g. addd e 1‘.!xx ‘i;‘x'i’ %gfg Instantaneous at 16 lbs.
1),
481q. in. 4/~  176sq.im. §l-  301sq. tn. 19/ | W 17x8x8 42/- . .
800 ln 5 SoBayln. B 300 sq in 1§l |T Bx0x6 251- Smaller sizes available.
BHEE maead maRil aon & =
. . - ~{s 8q, 0. - ne .
Dl;' & P"2ﬂ‘} " Pt'lﬁ P, glgl:‘l - P. & P“:l”_} X }gig&( 7\‘) 463'1’: AlSO - tranSfo CrS tO
scouuts for quantliles, nishes arrang or} ¢ g 9
quantities of 23 . % 18x10x%8} 87/6 .
rsnes i SN THeighn 7kVA 3 phase
STRENGTHENED CORNERS 1/- each corner. Bpecial  sizes to  order,
PANELS: Any size up 1o 3ft. at 4/8 rq. it. 18 sow.g; | 'Type Z hus removable WEBBE Tl'
(lllt; l-?ég-4g43‘._ P;',T‘:; :1;" (aq. in.):, 72 1/3; 108 2/-; %Mll:landfroegtpauils,c'f:rpe * * l d *
£/6: 29 3/ all-serewed construction,
287/289 EDGWARE RD., LONDON, W.2 Tel: Paddington 5891/7595 KNAPPS LANE, CLAYHILL, BRISTOL 5. PHONE 65-7228/9

=
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SERVICING
TRANSISTOR
RADIOS

LEONARD LANE
edited by E. A. W. Spreadbury, M. Brit. |.R.E.

This book, based on an outstandingly successful book originally published
in the U.S.A,, gives in the language of the practical man a working know-
ledge of the theory of transistors as well as the applications and techniques.
Printed circuits have been evaluated from the servicing standpoint and simple
repairs to them are discussed. Completely anglicized, with all the line
illustrations redrawn to conform with current British practice, this entirely
practical work will appeal equally to the technician and to the amateur or

apprentice service engineer.

ILIFFE Books Ltd.

DORSET HOUSE

SERVO & ELECTRONIC SALES LTD.

AIR.COOLED U.H.F, TRIODES, T Y PE 2C384A for operulion up to 2,500 Mc s, complete
with mount and tuneable 400 Me/s cavity, £68/10¢ (2/6). Mounts and cavitlea
available separntely. 55/- (2/6). 115V. 400 C.P.¥. BLOWERS, CROYDON type
4Y ALODKB, 10,600 r.p.m.. 16 watt, 45,- (3/6). ELECTROMETHODS/WINCHESTER
MONOBLOC, 208-way plugs and suckets (gald-plated contaet surfaces), QUICK
RELEASE, new conlifion. £5 per pnir (4/-). S§.T.C. SEALED RELAYS, 4184GD,
JISCE, $I86ED. 4193BB. 414344, 17/6 vach 2,-). 400 c.p.s. PIONEER-BENDIX
TORQUE UNITS now available. SERVOMEX D.C. STABILISED POWER UNITS,
type DCY, M v, 7 amp. oatput, 240 v. 30 c.ps. input, £40 (30/-). VACTRIC P112A
8 v. PERMANENT MAGNET MOTORS, 2.200 r.pm. with E. & V. U4d geared unit,
gear ritfos 30 L and 435:1. INDICATOR UNIT, tvpe 28, complete with 3.
maguetic CRT aml coil ar<embly. focus and brill. coutniis, and 6 mininture vilres
type UV138(2), CVL40(2), CVI5L(2) and 1,600 e.p.s. BT, Toir., 35/- with cct. (3/-).
PLESSEY MK. 4 PLUGS AND SOCKETS, plense state vour reguirenients quoting
C%Z Nos. ELECTROSTATIC VOLTMETERS, 0-4 kV. RNXER MODETL 23, new
In winal carrying case, £5 5/- (4,1}, AVOMETERS, Mods, 40 and 7, £11/10/-,
tully guarauteed, S.T.C. TANTALUM CAPACITORS and PLESSEY CASTANETS
IN STOCK. RADIAC INSTRUMENTS INCLUDING FOUNTAIN PEN DOSIMETERS
AND CHARGING UNITS, RADIATION MONITORS AND CONTAMINATION METERS
NOW AVAILABLE, 8.A-E. lst. CAMBRIDGE MERCURY IN STEEL THERMO-
METERS, 30-166°F, &iu. dia.. IJit. tube. %5/- {4/-}. PARISTOR PARALLEL RE-
SISTANCE CALCULATORS iur solving reciprocal resislunee equutions, 8.AE.
pamphlet. 44/8 (1/8). P, T.F.E,TWIN-SCREENED MINAITURE CABLE (1% 006in.),
prices and details on applicution. OLDHAM PYVAM ACCUMULATORS, 2 v. 17 a.h,,
" unspillnble. ideal for schaols, ete., today's price 33/-. A SPECIAL OFFER AT 12/6
(3/+). MAGNETIC CLUTCHES, 20 v. 0.573 a,, torque rating. 6ft. 1b., 85/~ (5{-). COM-
PUTER MAGNETIC RECORDING TAPE, iin. G00h. lengths on 3in. centres, 15/-
(1/6). S.T.C. BRIDGE RECTIFIERS B/112/2/ICW, 24 v. 10 2mp. D.C, brand new,
35/~ (2/-). E.E. SEALED REFRIGERATOR UNITS. 110 v. 50 c.p.s., with couling
cafix, icd box, awl thermostat, charged, bratd new. £20 (earr. extra). FERRANTE
COLD CATHODE THYRATRON GN10, 12/ (/). CARPENTER POLARISED
RELAYS, each ride atable. aperate at .25 v. 2.2 mA.. 27/6 (1/). HIGH FRE-
QUENCY MOTOR ALTERNATOR SETS, o/p 200 v. 1.100 e.qr.x. 1 ph. 1) kVa,, i/p
413 v, 30 e.p.s. 3 ph. Comphete with control gear and stabiliser muowtactured by
E.D L., brand new stack. Other alteynators available for 400 ami 1,100 at 2,000
c.p.6. COLVERN PRECISION POTENTIOMETERS, vunt. rotn., 2 gang, 5.3K plus
5.3 K.and 2.75 plus 2.75 K, CLR 73 {in, or lin. shatt. 35/- (2/6), also CLR 20 5.5 K.
pifis 5.5 K iln. shaft, 19/6 (2/-. CAMBRIDGE GALVANOMLETERS, with buli{-in
muins projection lnmps and grotind, glas« seale. in exeellent gondition nnd indicikdually
cuitbrated, Avajluble in the foliowing ranges— 0.8, 1, 8, 4 auwd 4.5:A F.8.1),
alsa 0.4-0-0.4, 2-0-2, 3-0-3, amd 5-0-3p2 % (CZ), £9/19/6 ench {10/-). ELECTRONIC
POWER SUPPLY UNITS, 132 v. 8 pli. 100 c.p.a. outpul, 230 v. 50 e.p.s. input, metered
outpits, rack mounting. £35 (30/-), G.E.C. 2¢¥ V. D.C. MINIATURE MOTORS,
wouinl field, geared head 23 v.pm.. 8 oz. in.. or 145 rpm, 14 o In. £3 (/B
CERTAIN TYPES OF SIZE 1. 15, 12 and 23 SYNCHROS AVAILABLE EX STOSK,
40 (. P2, SERVO SYSTEMS COMPLETE WITH MOTORS. TACHUOS, AMPLIFIERS,
ETC., NOW AVAILABLE EX STOCK. We nlx@atcrk Mugslipy,sBelsyns, 1pots, and
all mechauical and electrirnic cumponents for antolsalic control and computaiion.

Please add carriage in brackets for delivery in England and Wales,
Post orders and callers to:
43, HIGH ST., ORPINGTON, KENT. Tel.: Orpington 31066.
WORKS: LYDD, KENT,
Terms: Nett monthly for approved accounts only, otherwise
Cash with Order.

AND

PRINTED
CIRCUITS

42s net by post 42s |1d
260 pp. plus 16 pp. of plates

obtainable from
leading booksellérs

STAMFORD STREET LONDON S.E.I

IS YOUR ABILITY
GETTING THROUGH ¥~

I.C.S. personal training enables you to develop your
abilities—at your own pace—for a more responsible
future. Start now. Choose the course that will help your
career and fill in the coupon below.

ADVERTISING

Gen. Advertiving, Retall &
Depf. Btore, Copywritlag
ART

0Oil & Water Colour
Commereiai IMustrating
BUILDING

Architecture, Clerk of Wka.,
Buildg. Constr. & Alljled
} Trades. Quantity Burvey
CIVIL ENGINEERING
Highway Eng.Btruct. Eng..
Conerete Engineering
COMMERCE

Bookkecping, Accountancy,
Office Training, Costing,
Becretaryship,8tnrekevping,
Shorthand & Typewriing

DRAUGHTSMANSHIP
Architecwursl, Mechanical,
Mnthe, & Machine Drawiog
Drawing Office Praclice
Btructural Drawing
ELECTRONICS

Industrial Eleclronics
Computers & Maintenance
PARMING

Arable & Livestock

Fatm Machinery Muint.
Pig & Poultry Keeplug
Harket Gardening

FIRE ENGIXEERING
L¥.E, Examinationa

.1 Fire Bervice romotion

GENERAL EDUCATION
Good Eng., Futrelgn Langs.
Q.C.E. subjects at ordinary
or advanced level

Take the right course now . . .

HORTICULTURE
Complete Gardening
Flower & Vex, Growing
MANAGEMENT
Business Management
Hotel Mansgement
Oflice Management
Industrial Management
Personnoel Maingement
Work Study, Foremanship
MECHANICAL & MOTOR
ENGINEERING
Engineering Maths,, Wehlg.
Diesel Engines i
Inspection, W'kshop. Pract.
Refrigeration, Motor Mech,
Running and Malntenance
(tnany other subjects)

INTENSIVE GOAGHING tor all principal examin-
including GC.L.5.,
B.1,M., A.M.l.Mech.E., Brit. I.R.E., 1.Q.S., City &
Institute,
Certificates in Radiotelegraphy.

ations,

Guilds of London

PHOTOGRAPHY

Practical Photog raphy
P.D.A, Examination
POLICE

Police Entrance Exam.
RADIO, T.V. & ELECTL.
Bervicing & Engrg.
Electrical Contractors,
Radio Conatrn. (with kits)
SELLING

Compauy Representatives
Sales Mangnt. Ret. S8elling
WRITING FOR PROFIT
Bhort story Writhng
Free-lance Journnllsm
Any other subjects

A.C.C.A., I.CW.A,

R.HS., P.M.G.

l——w

international Gorrespondence Schools
! (Dep

Send FREE book on
Name ...
Address

t. 226)
Intertext House, Parkgate Rd., London, S, W.11
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POCKET RADIO

{5 Transistors pius 2 diodes)

3

MEDIUM, LONG
WAVE AND THAW-
LEE BAND TO 80
METRES. Designed
round super sensitive
ferrite rod aerial and
M/C speaker. Attrac-
tive 2-tone cuse. No

aerial required. Euny
build plans. Powered
by 4 volt baltery

Total cost of parts reguired, £2- '9-6
Putts price list ete. 1/6.

PUSH-PULL FIVE

(5 Transistors, plus 2 Diodes)

< M/C Bpenker 297
9% Ferrite roil
uerial.
% Tuning L
condenser 25
9% Volume/
nscillator control.
% Case with spes-
ker grill in red.
 Medflong wavex.
v Bimple asembiy

diagrame.

s 260 Milliwatts
ocutput I'P.
stage.

+ PARTS PRICE LIST, etc. 2[—

ROAMER-6

b Wavebands

Usesﬁlopgmde
transisturs plua
2 diodes. 3in,
Bpecaker.
¥errite rod
aeriai for sensi-
tivity. Tele.
scuple neral
forshori woves,
Handsome case
with gilt 8t~
tings pize 6}
X 4} x 1ljin,
approx. Listen
o stationn half
a world sway.

BUILD FOR £6.9.6 rost & rucking o/-.
Plans; parta price Hat 3/,

PUSH - PULL SIX

% Ferrite rod
aerial,

W i uew type
transistors
und top
qaulity

tructive

case in 2-

tone and

carrying

sirap ~ with

gilt  trim.
“* sin.

8peaker.

* MW /LW,
Taotal buildi
£3.19.6 ™, hudin

P.P. 3/
Componenla price Hat and plans, 2/-.

OVERSEAS POST 10/-
ALL PARTS SOLD SEPARATELY

AFTER SALES SERVICE
RADIO EXCHANGE

27 HARPUR STREET, BEDFORD (Opp. Co-op)

Phone 2367 10 to | p.m. Saturday

r.pr M-

VO P U VP V' P Y VY Y Y VYV VYV vV YVvYPew

WIRELESS WORLD

WORLD RADIO
TV HANDBOOK

1963 edition.
22/-. Postage |/-.

PRINCIPLES OF COLOUR TELE-
YISION by G. N. Patchett. 16/-. Postage 6d.

SERVICING TRANSISTOR RADIOS
AND PRINTED CIRCUITS by L. Lane.
42/-. Postage If3.

WORKED RADIO CALCULATIONS
by A. T Witgs. i5/-. Postage 6d.

ELECTRONIC ORGAN HANDBOOK
by H. Emerson Anderson. 40/-. Postage [/-.

RADIO COMMUNICATION by J H.
Reyner & P. J. Reyner. 55/-. Postage [/6.

ELEMENTS OF ELECTRONIC CIR.
CUITS by ). M. Peters. 21/-. Postage |/-.

THERMIONIC VALVE

E. Williams. 27/6. Postage if-.

G.E.C, INT. SCR. MANUAL. 12/-.
Postage i/-.

RADIO VALVE DATA Tth Ed. Compiled
by “* W.wW. ' §/-, Postage i0d.

COMPLETE CATALOGUE I/-.

THE MODERN BOOK (0.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19.21 PRAED STREET,
LONDON, W.2.

Phone: PADdington 4185
Open 6 days. 9-6 p.m.

RELAYS—WE HAVE 100,000 PLAIN AND SLUGGED
WHICH WE CAN OFFER AT EXTREMELY COM-
PETITIVE PRICES TO INDUSTRIAL USERS.

Enquiries welcome for RELA VPN to wmeel your require-
wiends.  Please stote opevating voltage andler earrent
Contactz und applicd pudlage.

OUR FAMOUS TRANSFORMERS. Input 204/250 v*
Output tupped 3, 4, 3, 6, 8, 9. 10. 12, 15, 18, 20, 24
30 v, 3 amp.. 25f-. 17, 11 v, R a., 31/-. & 4., 25/-.
3.3 v.9 17 v, Lu. 13/6. P.P. Bec. 0-12-53-20-24-30 v,

4a. 38/6..
ACOS CRYSTAL MIC. INSERTS. |lin. alia., 8)-.
HIGH GRADE MINIATURE MAGNETIC EARPHONE,
complete with ear clip, lead, plug and socket. 7/6.
F.W. METAL RECTIFIERS. 12/ voli, L a., %/8;
.. 13/-; 4 2, 15163 4 2. 25/-3 19 mup. 45/-.

ARCO SLIDE SWITCHES. DPDT. 2/6.

TOGGLE SWITCHES. DPIT, 3/6. BP 1/9.

MICRO SWITCHES spring leaf, obuike and break, 5/6.
MAINS TRANSFORMER AND RECTIFIER giving
12 v, 1 oa, .0 ontput, 20/-.

NlCKEL NIFE BATTERIES. 12 volt, 2.5 amr. Size
3312} 7 Hin. Praoticatly uu.rlnaﬂng. 8/- or 3 for 17/-,
4 for 22/6.

Ex W.D. MORSE KEYS. 3/8. 6/- and 8§/8.

1,000 NEW 5.T.C. FREQ. CRYSTALS. 13,740 kefs.

to 10,872 kefs., 5/6 ench. I'lus dd. posiage. ELists
avallable.

W/W RHEOQSTATS 12 v. 1 a., 2/8; 5§ a. 41in. dia..
10/6.

12 v. MINIATURE RELAYS. 1% x 1} Iin. Wegt.

1! oz. RP.C.O. ud 3 M. /8
12v. D.C. RELAYS 2 muke 6]- 2for 11/6.
0-1 M/A METERS. M/C 2.in. Flanged monniing.

21/6.

SET 21 H.S. TWIST DRILLS. 1/18in. to iin. in Gdths,
Packed In woemlen case, 23/8. Set 17—15/6.

Sin. VERNIER SLIDE CALIPERS with Depth Gauge
9f- each. With thumb adjusiment 10/6.
8in. STEEL RULES 1/9. 1%in.—2/§. Craduated
fdths, #2nda, Lilhs and in. x Min. 3/6.

PENCIL BIT SOLDERING IRONS. Lutcst type. Listed
19/6. Onr price 17/6. Weight 4 ozs.

TOGGLE SWITCHES. 4 c/us. Centre Off, 3/8.

ERICSSON UNISELECTOR
SWITCHES

We now have a.further rupply of 6 bank 23-way and
3 bank 50-way 50 v. D.p. at 40/- cach.

Lists sent on request. “Al post paid.

THE

RADIO & ELECTRICAL MART

P.0. Box 9 G.P.0, Tunbridge Wells, Kent'

Stamps pleesa.

CIRCUITS by.

MARCH 1963

RELAYS RELAYS

G.E.C. —SIEMENS — S.T.C. — 3000 — 600 —
SEALED - HIGH SPEED.

Large Stocks = Cheap Prices
Quuick Deliveries.

SPECIAL OFFER

| .
Surplus to Requirements

| Suitable for charging boards, etc.

GUARANTEED 3000 TYPE COILS

SINGLE TWIN

Up to 100 ohms 2/- /6
200 . 2/6 4/—

2,000 ,, 3/- 5/-

5,000 ., 4/- 7/-

10,000 5/- —

22,000 10/- —

Slugged coils extra.

TELEPHONE HANDSETS (ex unit)—ideal
for building inter-coms., etc. TWO for 7/6,
post 2/6.

ROTARY TRANSFORMERS

Delivery Ex. Stock. Prices on Application

H.T. 3l H.T. 32
Input 115 v. Input | 1.5 v.
Qutput 250 Cutpur 490
v, at {25 mA. v, at 65 mA,

TYPE ¢.
Input 265 v. D.C.
26 mA, output, 37/6. Post 5/—.

Dual voltage. 12 v. D.C. or 24 v. D.C.
120 mA output or 540 v. D.C.

TYPE 2. i2 v. D.C. Inpuc; 275 v. D.C. 110 mA
output or 560 v. D.C. 50 mA output, 37/6. Post 5/—.

HEAVY DUTY SLIDING RESISTORS.
250 watts at
25 amps., 4 ohms, OR {25 watts at 12 amps.,
| ohm, 12/6. Post 3/-.

LOUD-HAILER with hand-powered micro-
phone. Operates on either 12 v. D.C. or 24 v.
D.C. Output & watts. Weatherproof and ex-
tremely strong. Easily mounted on vehicle or
boat. Complete—ready to work, $0/—. Carr. 10—

BARGAIN OFFER. Paxolin with foam rubber

. backing. Approx. 12in. x 8in. Paxelin ﬂz,in.,
, foam rubber §in. 1001 uses. 6 sheets, 7/&.
Post 2/6.

DEPENDABLE RADIO SUPPLIES LTD.

12a TOTTENHAM STREET, LONDON, W.1
Tel.: Langham 7391/2
WRITE—CALL—PHONE

LARGE SELECTION OF COMPONENTS
AT GIVE-AWAY PRICES TO CALLERS
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NEW

W RANGE

ol Hi-Fi speakers are all fitted with the FEROBA Il
anisotropic ceramie magnetic system.

AXIETTE 8. Sin., ti w., 40-15,000 c/s. . £5 5

AXIOM 10. 10in,, 10 w, 40-13,000 o/» £6 511
AXIOM 201. 1%in, 15 w, 30-16,000¢c/s.. £10 7 0
AXIOM 301. 12in., 20 w. 30-13:600 c/s.. £14 10 0

H\II 15 ohms impedance)

And The New WHARFEDALE * SLIMLINE 2 7
eumprmng I%in. PSTI2/RS. din. PST4. 50-153,000 cfx,
15 watls ROLS. 25x 20 7in.  £22 10 0

ERRY:

25 HIGH HOLBORN, LONDON, W.C.\.
Tel: HOLborn 6231/2

Fully illustrated
CATALOGUE
of all Hi-fi
products
éd. Post Free.

MAKING AN AMPLIFIER?

TRANSFORMERS FOR MULLARD AND OTHER AMPLIFIERS
OQUTPUT TRANSFORMERS (Secondaries for 3,75 and 15 ohms)

T.44. 5-10 amp. ultru linear, 8,000 obm. 43% tappings 32/8, F/T 2/6.
T.182.  5-10 amp. aud Osram 8i2, 6,600 ohm. 209, tapplngs 32/6. PP 2/6.
T.A0¢, 510 ump. LOW londing. 5,000 o, 32/6. PP 2/G.

T142. ECLS6" or ECLS2's Pu:h[pull. 9,000 ohm 20% Llappings, 30/-. P/P 2/6.
T.J140. 38 watt amp. type A lape amp, 3 walt stereo, 5 000 ohm, 13/6. PP 1/6.
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 c¢fs.}

T.55, 5-10 amp. and toner, 300-0-300 v., 120 mA,, 6.3 v. 2.0 u,, ¢T, 6.3 v. 25 a.,

6.3 v.1a., 35/-. P/P y/-

T.317. ECL86's atereo 275-0-273 v., 100 mA., G.3v. 4a., cT.. b v. 24, 39/-. P/P 3/3.
T.143. 7 watt stereo 250-0-23¢0 v, 150 mA, 6.3 v. 4 u, eT, 6l v. 1 a,, 35/-. P/P 313.
T.141. 3 wait 300-0-300 v., 60 mA,, 6.3 v. 1, T, 6.3 V. 10, 23/-, P/P 23

All transformera fully guaranteed, all nhrpuded fully except T140 and Transistor.
Write tor our fully illustrated cat<logue, with all data,

SPECSAL OFFERS FOR TRANSFORMER SETS. T.162 and T.55, 64/-.
T.417 snd two 142's, §6/-. T.44 and T.35, 84/~-. TI40 and T14} 35/-. T.143 und
two T.142's, §0f-. P/P 4/- onall

SOUTHERN TECHNICAL SUPFPLIES, 83 Station Road, Portslade, Sussex

We are specialist
distributors and can

Phone: Leyland 21202,

offer quick delivery %
of all threads, including &
B.A. and Unified, §
= Olivers &
MOUNT PLEASANT, "SOCKET SCREWS LTD
LEYLAND, LANCS. 3 f

e e m————
DELAY CABLE, CALIBRATION AND
TERMINATION SERVICE

Using Hackethal FLEXIBLE Delax Cable.

AEON

AEQN Labordtories, Beech Hill, Ridgemead Road,
Englefield Green, Egham, Surrey. Egham 3961/4

WIRELESS WORLD
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An up-to-date directory of the radio, television and
fomestic electrical industries — now ready

WIR€ELESS & ELECTRICAL

TRADER

YEAR BOOK

RADIO, TELEVISION & ELECTAICAL APPLIANCES

1963

All the facts, technical data and business information
needed by radio and electrical dealers and service
engineers—at your fingertips in one compact, quick-
reference volume.

Includes: Directory of Principal Trade Organisations;
Official Addresses; Legal Guide; G.P.O. and other
Licences; Rates of Pay; Addresses of Electricity
Boards; Valve Base Connections; Specifications;
Wholesalers; Proprietary Names Directory; Buyers’
Guide, Trade Addresses, etc.

!
i 2ls. net by post 22s. 6d. 84" x 54" 436 pages
from leading booksellers

I Pubtished for “*Wireless & Electrical Trader”’ by

ILIFFE Books Ltd.

-
DORSET HOUSE STAMFORD STREET LONDON S.E.i

TECHNICALLY TRAINED by

I C S IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERING
Opportunities in Radic Enginecering and allied professions await

the | € S trained man. | C § Courses open a new world to the
keen student.
RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &
DATA PROCESSING, etc.
I C $'Courses give very real help to the man setting up his own
business or facing a technical career in the-radio industry.
l Examination Courses for:—British Institution of Radio Engineers,

City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G,
Radio & TV Servicing (R.T E.B.), and P.M.G. Certificaces in Radio.
Telegraphy, C. & G. Radio Amateurs.
LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE
Build your own 5-valve superhet radio receiver, Signal Generator
and High quality Multitester.

FILL IN AND POST THIS ICS COUPON TODAY
le brings the FREE | CS Prospectus containing full particulars
of | CS$ Courses in Radio, Television and Electronics.

irgernar.i:;;al lCorrespolr'ndem:e Psclt:oo;s I
mrernational | RSN R

, LS. :
CORRESPONDENCE :NAME ......... AP |

SCHOOLS : ADDRESS ..o :
"'AWHOLE WORLD l - R G0 0 aa 0 c o dGan o =
OF KNOWLEDGE for | L
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Z. & I. AERO SERVICES LTD.

Head Office: 14 South Wharf Road, London W.2

Tel.: AMBassador 0151/2

A_.R.B. Approved Stockists

Cables: ZAERO, LONDON

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2 Tel.: LANgham 8403
Piease send all enquirles, correspondence and Mail orders to Head Office

ELLIOTT FLUSH MOUNTED
RECORDING MILLIAMMETERS TYPE 130
Range: 1 nA. direct-to-move-
ment, D.C., and 11 mA.
A.C. through futernal rectifier.
Curvilinear trace. 3jia. wide
stripchart, Two-speed eieciric
chart drive (280 v. A.Q) at
liu. and 6in. per hour. Two
{lmit contacts provided for
high andfor low current
alarm.

PRICE, fuily overhauled and
gw-lmnleell, complete with

two charts £37 10 O
Packing and carriage 13/-.

KLYSTRON POWER SUPPLY UNITS
Type 698B

Fully regulated and stabilized rack mouated (19in.)
muins operated power unit providing the following
facilities:
Cathode volls —1.0 kV. to
Grid volts 0 to —220 V,
Reflector volts 0 to —500 V,
Cathode current 18 mA. max.
L.T. supplies 4.0 v. to 1.4 A,
INTERNAL GRID OR REFLECTOR MODULATION:
Bquire wave: 2-4 ke/s., 70 v. peak-to-peak.
Bawtooth: 150-600 cfs.; 0 to 30 v. penk.
P'RICE, iully overhauled and guarantced, £60.
Packing and carrlage £2.

—3.4 kV,

TRANSFORMERS
CHARGER TRANSFORMERS. 200-250 v. impnt:—
MT3AT, output 12-15-20-24-30 w. at 2n. ........ 2516
MTZIAT, ditto at 4 a. ..............ocounnnn 38/~
MTI6AT, ouiput 24 v. at. B a. . ............ 38/6
STEP-DOWN AUTO-TRANSFORMERS, 0-113- 200-2:40-
20 v, 180 walls . ... 85/6
Packing nnd carringe ﬁl
HMIGH VOLTAGE CAPACITORS
0003l 20 kV.Viscouol ...l 15/-
O0LpF 12,5 kV. Visconol S -
Ol 5 kV. Viscomol N . 8/-
COSuF 4kV. ... L . b/-
Olu 5 kV, 8/6
C2uF 5 kV. . 6/6
1uF 5 KV, 6=
WF- 10 kV. . 10/-
25uF 7.5 kV. PO 230/~
¥ 2.5 kV. i 5i-
T dkV. .. AN 15/«
1u¥ 2,5 kV. - ... 178
2uF QHEV. ... S 15/-
SuF 2.6 kV. 25/-

Packlng and uuringe ll- per ua|m:itor

HIGH STABILITY CARBON RESISTORS
We have In stock most of the standard volues in 2 w.,
4w, 2 w,1lw and 1} w, Prices: 5% 64d.; 2% 9d.;
1% 1/- each,

4-DECADE RESISTANCE BOXES
Totul range 0-100,0000 in 100 steps. High stability
Reaintors used throughout. Accuracy better than 1%, '

PRICE ... .. iiinnananns £11
Packing and carriage 10]- Fi

TF934 DEVIATION TEST
SET

MARCONI

Fundamental frequency range 2.6-100 mcfs, basic; range
can be extended to 300 inefs. by nsiug harmonics. Devi-
ation range 0-5, 0-23 and 0-75 kefs. in the modulation
rauge of 50 ¢fs. to 15 ke/s. Bensitivity better than 55wV,
Power supplies 100-150 and 200-250V, A.Q. Price fully
overhauled and guaranteed—reduced to ., £85

BOONTON RADIO F.M. SIGNAL

GENERATOR TYPE I51A

Frequency range 1 to § mcfs. and 20-28 me/s. dlrectly
calibrated, Vernler dial adjustment 150 ke/s. Internaj
modulation at 100, 400, 1,000, 4,000, 10,000 cfs.; P.M.
deviation raunge 0-35 kc/s. and 0-100 kefs.; A M. modula-
tion depth 30%. Pre-emphasin eircujt, 8yne. output
terminal. Complete with external Power Buppiy Unit
for 280 V. A.C. mains, Fully overhauled and guaran-
teed, ... eaa i £42 0 ©

AN/APR-4 RECEIVING EQUIPMENT
For detection and measnremenis of comparative signal
strengths of signals In the rauge of 38 wmefs. to 4,000 me/s.
Receiver is eszentialiy a 30 meje. five stage LF., Wide
Band Amplifier with associated Audio and Video sfages.
1.F. Bandwidth can be selected at 4 mefs, (wide) and
800 keo/s. (narrow). Various ranges are obtained by means
of interchangeable R.¥. Tuning Units which plug-in
into the recciver unit. The Tuning Unils are available
in the following ranges: 38-95 me/s., 74-320 mofs,
300-1,000 mefs., 1,000-2,300 mefs. and 2,200-4,000 me/s.
LF. sensitivity of the receiver is approximately 38-56
Yideo output socket js provided on the receiver for
display of the reccived signal. Internal power supply
wuit for operaticn on 113 v. A.C. 8tep-down transformer
for working off 230 v. mains supplied if required. Prices
and further details on application.

PULSE GENERATORS

Measarements Gorporation Typy 79B
Pulse output: 150V, minimum penk-to-peak, with width
viariable from .5 to 40usec., at repetition speeds of 60
to 100,000 per second. Bynchronizing pulse 35V. peak-
to-peak, 3usec, wide max,, delayed by hali period.
Carrier’ input socket for pulse modulatiug of external
signals up to the limit of 200 mefs. 115V. A.C. Mains
Operation. Dimensions 14in, X 10in. x 10}in. Fully
overhauled and guaranteed £35
Packing and carringe £1.

CIRCUIT MAGNIFICATION METERS
MARCONI TF328; osclllator frequency 50 kcfs. to 30 mefa.
+2%,; Magnification Raoge 10 to 500 in two banpds;
measurements accuracy approx. 3+5%; Tuning caymeitor
range 40-450 pF.; Vernier capacitor range i 3pF.

£85 0 O
MARCONI TF888A, V.H.F.: oscillaior frequency 15 to
170 mefs. In two bands +2%,; Magnification range
§0-180, 180-480, 400-1,200; mensurements accuracy
+10%; Tunlng capacitor 12-35 pF. with Vernier scale.

£85 0 O
Both instruntents are fully overhauled and guaranteed.

HCOMMAND " MODULATOR UNITS
BC 456

Contalns Tone Oacillator 12J5GT, Speech Amplifler and

Modulator 1623, Voitage Regalator VR150, Microphone

Transformer for Carbon Microphone Fnput and Modnla.

tion Transformer for Screen Grid Modulation of two

1625 valves. Asnew, without Dynamotor. 25/, PP. 5/6,

EX P.O. MAGNETIC COUNTERS
5000 Cofl, energized by 24 V. D.C., four digit electro-
magnetic {ast acting counters (non-cancelling type}
counting up to $898, Parfect coudition. 8/8. P.P. 1/G.

POST OFFICE RELAYS
All Brand New

1M . atla, 6,500 coll ...... 10/8
oM. +1B. at 1 a, 8,8000 coil . 12/8
2B, at 500 mA., 2,000} coill ......... LI - - 10[6
400 at 500 mA., 20000 coll 1216

2M.+92B. at 500 mA., break hefgre mnke §,0000 coil 13/

3 C.0. &t 500 mA., 500G €ofl .. ................ 1376

1M, at 500 mA, 20000 coll .._............ .. 10/~
Pout.agc and packing 9d. per relay.

METERS

AMERICAN WESTING-
HOUSE SERIES 36
2%in. din. scale; 2fin. dia.
body, 3lin. din. fange.
Open scale, clear amd
accurate calibration.

MOVING COIL METERS
1 mA. F8D, calibrated from —3 to +8db.; 0db. at 773 v,

into 600(). Internal reslstance 50§) ..... . 35/-
1 wmA., callbrated 0200 ...... - . 35/~
1.5 mA,, 10 mA., 95 mA, or 50 m_&. 30/-
100 mA., 200 mA., 230 mA., 300 mA., 300 mA. 25/-
10 v, 350 v., 500 v. .G, 1,00003/V. 30/-
1,600 v., 1,500 v., 2300 v. D.C., 1000[!/V -!Il \\hvh
series TeslStors .......... .o..... 35/-

MOVING IRON METERS:—
dv. AC, 705 v. AC,13 v, AC,
THERMOCOUPLE METERS: -

10 A. B.F, 15 A, R.F., callbrated for use from
25 cfa. lo‘JOmcl
Electrostatic 23In. Rovud Plug-in, 1500v,

MINIATURE METERS
GENERAL ELECTRIC ilin.

2218

Round fush clip mounted
Moving Coll Meters:

1 mA DG .. 30/-
25 mA. D.C. ... . 25).
75, 100, 130 mA, P.C... 20/-

" INTERNATIONAL"” SUBMINIA-
TURE " PENNY BIZE" METERS,
lin. Round Flysh ring not mounied
1 mA. D.C. Moving Colil, 30/-.

HIGH FREQUENCY THERMOCQOUPLE
METERS

{sce also above)

200 mA. 2in. Round Plug-ln . .............. 12/6
350 mA. Jditto . ) 12/6
4 ampse, 2Iin. Rd, FI \Itd oo : e 20
13 Amps. 3}io" Rd. Proj. ...... - . a4/-

BANGAMO WEATON 3iin. BCALE ROUND FLUSH
MOUNTED BEALED METERS, 100z A F.8.D.. intemal
Tesistance 1,0080Q), inverse aquare law callbration (In
VEWR). £3.

“"ELECTRON"" OUTDOOR ROD AERIAL

3 strong tubnlar light alloy
screw-fn  sectlon 3it. long
each mounied on an insvlateq
base. Bracket, hardware wid
down-lend suppliedd with the
aerinl.  Bujtable jor wall or
window sill mounting. 15/-,

P.P. 3/-.

VENNER 8-DAY TIME SWITCHES

For piuvg-in mounting. 1 inake aned 1 brenk rvery 24
hours, 24<hour dinl with nlght and day marking. Cou-
1aets capacity 1 a.at 250 v. Complete with key. Becond-
liand, guaranteed.. . 20/-, p.p. 36
Dittn 5 amps capacity ...... 30/-, p.p. dfa.

PLUG-IN COILS FOR EDDYSTONE
Type 358 and 358X RECEIVER

All ranges from 40 kcjs. to 31 Mcfs. covered in units as
follows: 40-90 k¢fe.; 90-150 Roefe; 150-300 kefs.; 300-
G600 kcfn.; G00-1,230 kefs.; 1.35-2.1 Mefs,; 2.1-4.5 Me/n.;
4.3-9 Mcfa.; 9-22 Mc/n.: 22-31 Mc/s. PRICE 17/8 per cuil.
Post free. Pull set of 10 coils, £5/10/-. Posi free.

OUR NEW CATALOGUE OF FULLY SERVICED TEST EQUIPMENT IS NOW AVAILABLE FREE TO INDUSTRIAL USERS,
EDUCATIONAL INSTITUTIONS AND BONA FIDE TRADE USERS. Private customers 2/6 per copy. Also available new price list
of valves supplied free on receipt of stamped and addressed envelope.
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MODEL MAKERS' MOTQRS
12 v. D.C. reversible ministure motor; obtput § watts at
7.000 r.p.m. Dimensions 1iin, dia. x 1jin. long. Shait
0770, dia. X .4in, long. Centre off reversing switch;
pre-lubricated bearings.............. 15/6 post iree

TRANSISTORS
MULLARD: OC44 7/6; 0C45 @/8; OCi8 ¥H-; 0C78D
71-; OCBYL 7/-; OC810 77/-; palr of matched OC78 or
OC31 13/=; set of two matched OCi8 and one OC78D

or two yatched OC3L and one OC81D .. 18/-
EDIBWAN; XC101A. equivalent to 0042 ...... 8/-
" R.C.A.; 2N410 cquiv. to OC43 §/-; 2N412 equiv. to
T T 5/--
WHITE BI’O’I‘ 12 v. H.F. 2/8; RFD BPOT: 12 ». L.F.

2/8
EI‘LLOW SPOT 6 v. L.F. 1/10; GREEN SPOT: 3 v.
..................................... 1/6

BELLING LEE 3-AMP, MINIATURE

GEIGER-MULLER COUNTER TUBES

G24B—Halogen quenched tube for Gamma radiation.
Averuge operating voltage 370 v.; Platean length 100 v.
min.; Slope 3% per 100 v.; Background count 150 per
minute. Dimensions: 23 mm. dia. 290 mm. lony.
Suitable for geological surveys.. 15/-

G10H—Background count 90 per minute. Dimensinns;
28 uim. dia. x 185 mm. long. Saitable for general
applications, otherwise similar o GMH. . 15/-
B1ZH—Hnlogen quenched thin glass wall Letn-gamima
(dipping) counter; typical operating eondition as G24H.

Count up to 80,000 per minute. 200 fmn. long x 33 mn.
G -0 - o R 45/-
G8OE (CV214)—organic quenched (ube for cosmic

ray research. Average operaling voltage L300 v.; Plateay
length 00 v.; Blope 3% per 100 v.; Dead lime icss than

BY100 SILICON RECTIFIERS

Half-wave silicon diode, 700 p.i.v. al 430mA D.C. 8§/-,
Py 1/8

KLYSTRONS

QK45 £7; DK2) £4: VA2 £30.
Further details of thuee and other Klystrons and Mag-
netrous snpplied on request.

CATHODE RAY TUBES

ZAPI 26/~ S0C 120/~
IDE1A 15/~ 3BP1 22/6
3RPL 45/- 3b7 100/-
S5FPV 10/86 6CP1 ............ 30/-
1BP7 . 40/~ 58P7 Duuble Gun 130/-
woup2t ..., 80/- 12BP7 ... ....... 404-

ACRIO— low yoltage equiv aleut’ of VCR139, tnterchange-

alile bul requiring 400 v. D.C. only 'on fluni anode 20/-
sec; Dimensions 38 mm. dia. x 740 . lon & ACR13 ....._ .. 80y~ ACR23 . 40/
TERMINAL BLOCKS 200, . long 587
E:l;'r':“:";: "(vll’; imm h]g'::gh “““““““ é’ﬂ s::l; G24B—Generaily similar {o GHOE, for cosmic ray aml ggggn : ggl— %‘:3?7 ..... gg‘{-
Orders iccepred for not.less than 3 terminal blockn, gamina count.  Dimensions: 22 mm. din. »x 270 . 09D, 09J 80';— VCRIS8 . ... 50/-
Pucking and posiuge fd. IWOEE. . B . SRRt .. oL e L . 35/- VCRII® ... ..... “0/- VCR517B ... 30/
Onlers for 12 or more post free, Packing and postsge 3/~ per {ube, VCRI3DA. sce  ACRI1O
0A2 @l avi 6/6 | 6CL8  10/- KTHS @/- | QVd-7 7/- | YRG 4/8
0A3 11/ | 4-195A RO~ | HCW4 14 FU L L Y G U A R A N TE E D V V KTis 150 | Ryl /g | VRST 6
ol AR A hym o | v, 4
< 5 ¥ - 1 H= 5 J=
oel grg 168 62;— 68 a- IMMEDIATE DELIVERY ‘,{;g*; g/- L4 ?:’/6 :;ggg gﬂ
8 | - - o 6 - - >
oz 5/- [ AR27 B0/~ | 6F6G  5/)- | 19AHIGT S5W4 6/~ | 1267 30/- | 6080 25/- DETm 401- ' EFe2 3¢ | L83 8/- | RG1-125 VRRS 58
1A3. 8- { 4THA = §/- | 6F7 6/- 5/~ | SBZAGT 7/- | 1209A 4/~ | 6owd 70/ | DETz0 9/8 | kves 5. | M8l6z B/ 12/6 | VR1g0 6-
1AGHT 5/- | 4N 1504 GF8G  6/6 | 12AHS 11/- | 3BZBGT /- | 1616 7~ | 6087 7/~ | DET24 70~ | EF98  1(v- | MBL00 5/8 | RK284 60/- | VRI101 12/8
lAHICT L 50/- | 8F17 5/- | TATG m-l 39044 2/8 [ 1619 7/- | 6088 12/ [ DFe4 5/ | EFI83 10/- | ME140120/- RL18 12/6 | VR10212 6
10¢- | 3a/i63K P32 5l 124T7 B/~ | 61 5/- | 1620  20/- | 6101 7- 1 PP 5. | BERLI8L 10¢- | MEL40:140;- RYOIO VRIN 38
1AHy 4/ . 30/- | P33 4/ | J2ATIWA | 42 Bi= | 1622 - ]9/~ | 6111A 15/- | DF93 7/ | EFPR0 10/~ | MBLDS 20/~ | VRII9  3/-
IB3GT 7/- | 3B/25IM ified © 2/8 8/- | 50Ba  §/- | 14825 /- | 8130  30/- | DH63 @/~ | EHTI 300/ 12/6 | RZI- 150 VRI22 5/
182:  30/- __30/- | 6He  1/6 | 12AU7 5. | B0C5 7~ [ 1426 3)--| 6134  9/- | DK32 10/~  EL¥Z  4)- | ML6 6~ 15/- | VR135 2/8
825, 4Q)- | IB[IGEM GJIWA 18/- | 124ve  7/- | BOCDGG 16829 @/- | fil4l  20/- | DRO2 @/ | EL34 10/~ | M84B 13/- | 8P2 3/6 | VB136 -4/
1B42 bl 30/- | wId 4/8 | 12AV7  BJ- - | 1632 G/- [ 6146 27/6 | DE9% 7/ | EL35 5/~ | MT17 200/- ‘1:41 12/6 V;Rl.n 6/4
IB33A 20/- | aC22 120/- | &I3G /- | 12AX7 6/~ | BOLSGT 7j- [ 1635 18/~ | 6147 17/~ | DI&S 10/~ | EL4t g/~ | MTA: 200/- | TDo4-20 vees  15/-
iB38  50/- | SR4GY G- | &34 36 | IPAXTWA | 53KU  9j- | 2050 10/~ | 4186  10/- | DLT5 10/- | Eldz g/ | MUIHLL 7 70/- | VTIC 20/-
1Bi¢ 7- | 803 Slifuls 9 10/~ | 54BK 25/~ {2051 @/~ 4200 10/ | DLw4 "@/¢ | ELS1 g/ | M¥0G-20 6/~ | TTI1 3/ | VT52 g/~
1ID5  9j6 | dU4G  BJ- | 637G 5[ I I2A¥7 10/~ | 57 6/- | 40204 20/- | 6202 §/- | DLy 7/6 | Ei&d 7/ | NGTU 3/6 | TT15 35/ | VI6IA 7/-
106GT 7/~ | GU4UB /- | 6K6AT T/~ | WBsA " 9)- | 75 5/8 | 4022AR15/- | 213 15/ | DM70 46 | EL8&4 7/ | NGTH 30(- | TT16 80/ | VOsx g/
YTH3GT @/- | 8V46G By- | 6K7 5/- | 12BAs g§1- | 76 5/- | 4022B 20/ | 6278 80/- | ENBOC 10/- | ELod g/ | NRSS 12/8 | TTR31 60/~ \[q.m e
ILL 3/~ | 3X4G 10/ | 6K7G - 8/- L12BEE - 5)- | 77 5/- | 4024B 20/- | 632 30/~ | Eoty 12, Elngr g/~ | N&2 716 | TZ05-20 5. VU120 8/
ILCs T/~ V3G 4f- ) 6K7GT 6/- | 12BH7? B/- | 18 5/~ | 40334 15/-.| 7103 2i- | BI8OF EL822 g/~ | NBP1 25/- | 'TZ40  30/- | VO1204A §/8
1I.h3 4/ | 3Y3GT @/- | 6K8 8/- | 19C8 3/- | 80 G/~ | 4033AP15/- | 7475 3~ 1-.|q)(,(*15/- EMat g/¢ | NP2 20.- | U4 20/- \YU}Bs -
INSGT g/-| SY4GA B~ 6K8G  5/6 | 1261 90- | 81 10/- | 4033X 25/ | 7586 2276 | E2132 7/~ | KM80 g/ | NT20  2/6 | Ul2/td 8/- | VXINR 5.6
1R1 6/- | 623 8- | 6150 @/- | 12H4 "9/ | 83 8- | 4M3x 15/ | 7858 2218 | Baw 78 | BMa1 g/ | NTH0 10/ | U7 5/- | VATI06 5/
115 6/~ | 824G 7/~ | 6Ly 9/- | 1295GT 3/- | 83V 7/ | 4043C 25/ | 8013A 925/- | EABCS3 §/- | BM83 1p/- | PABCB08/6 Uls 7/="] VX7130 /-
184 5¢- | 974 9/~ | BLAG G/ [ 12KTOT 7/- | BEAZ  7/8 | L046A B/~ | 8016 7i- | BACS1 4/- | ENsL 1¢/- | PUST 10 | U20 8/6 \:Mlzl 5/6
185 5/8 h."mL" 10/- |6L18  8/-  j2Q70T br- BYOAV  15i- | 40814 20/~ | 8020 10/~ | EAF42 8/ | EN32 10/- | POC&4 g/- | U22 7/6 | VXEI90 5/6
1y 4/- | 6A3 8- | BNTGT 5/. { ya8a7  Ti- | 900t gi- | 4274A 20 | w00l 4/- | ERC21 7/ | EN91 @/ | POCRS 8- | U244  12/6 | VX3196 5=
IT50T /- GA8 4)- | AP28 1219 19807 4/~ | 95AL  5/8 | 3317  6)- [ 9002  5/§ | EBC33 8- | ESUis0gQ/- | FOCBS 13/- | U25 11/~ | WHIM €/
14 Tl | 6AT 10/~ | 6Q7G  6/- | 128G7 3/~ | 117Z6GT 5544 BO/- | 9003 7l- | EBC41 779 | EVsl g/~ | POCSu 11- 1 U26 11/~ | X3 6/-
15 7/~ | BASGM 7/ | 6RT 6/- | 128H7 §/- | 10/- | 3636 10/ | 9004  $/6 | EBCSL 79 m'sl g/- | PCP80 g/¢ | U27 8- | Xa5 58
v 5i- | GAB1 /8 | GBAIY 8/- | 128J7 5/- [ 211 30/- | 5643 30/- | 9006 /8 | EBPRO EY84 %@ | PCF82 9/0 | U0 7 | X6 8/-
1X2A  7)- | 4AB?  4/- | 6RCT  7/- 1 128Ki §/- | 220TH 5J- | 5651 8/~ | A207 80/- | EBFS3 12 - | BYSs g | PCF8G 14/- | U1S1 12/6 | X8IM 7/
122 22/6 ] 6ACT  3/- | 68CIGT 5/- | 128),7GT 393B  40/- | 6654 1Q/- | A1714 15/- | EBMSD 8- | BYRL  §)- | PCER1 @/ | U281 15/- | Y45 51-
2A3  5/- ¢ 8AD4 20/ | 68DTUT 5 78 | 3508  10/- | 3670 10/~ Al1820 20/- | EBLL 11/- | EZ35 ¢/  PCLBE2 10/ | Uim  12/6 | 763 B/-
U028 3/~ | BAGE /- | 831DGT 8/- | 128NIGT 371B  25/- | 0672 7/~ | AZ22% 18/- | EBL2L s;e Ez40  7/-  PCL8S 10/~ | Usei 20/ ?M?U 7=
H 4)- | GAGT 7). | 6367 G- 7/8 | 446B 10/~ [ 5676  10/- | AC/2P 10/~ | EC9l EZil 8/ | TTL& 10/~ | UsBCSOS/E | %759 28/
2C30A B0/~ | 6AHG 11/- | 6887 3/~ 199R7 /- no’rLaaof " 5678 8/- | AC/P4 /6 | ECCH? 4;- EZsc  g/- | POLSS 11/- | 1 AF42 8/ | ZR00UT 20/
G2 85/)- | BAKS f- | 6397 5/- | 129W7 9/~ | 464A 12/ | 8681 80/ | ACT22 ECC40 Q- | EZ81 7/~ PCEsA 11/- | UB41l 11/- %52 80/~
243 49/3 | BAKR  TA | 6BKT? 5/ | J2rX7  §)- 5-’59 3/- | 3686 20/ 240/~ | ECCT0 15~ [ Fa;26 4/ PEIB 30/- | URCAL 5/ »vﬁ-l 5/
046 300- | BAK?  €/- | 6BLIGT 6/8 | 128Y7  @)- | 583 40/- | #4887 12/ | ACG/PEN E ECCHL 5/~ | FCI3 15/~ | PEN2G 5/- | URCBl 8- | OVS7 10/-
2030 30/- { 6ALS 4/ | 6BNJGT 4/6 | 120G 7~ | 7034 30/~ ; 5691 25/- G/~ | BOCH2 B/ | FW4y3007/- | PEN4 20/- | UBF30 Big | CVSE 30/
2Bl 12 | GALSW 7L | 48Q7 @/~ | p2Y4 276 | 705A 15/ | 3683 20/- | AR8 4 - | BCLRI @)~ | FW4/R00 PEN4G /- | BBFSO. 8/6 | CVil 8-
2032 12 -{ 6AMS 3. | 6887 3l | 1aD1 K- | T0SA 20/~ | 5694 8/~ | ARP3 3/~ | EOCHY 8/~ § ¢ | PEN220A | UBL2I 13)- | CVE2 40/
2CW4 14!- SAM6  4/-| 4Th  12/- | 13D3  5/- | 718A 40/ | 5702 15/- | ARP12 2/9 | BOCRS §/- | FX215200/- : 0 Ucczsts)' 8/- C\vr% 30/-
. 2021 GAN5  15/- | 6T8 6/- | 14E6 @/~ | 7I3B 60/ | 5703 g/~  ARTP2 B/- | ECC8S 15/- | G1/2306G PEN383 Ucreo-11/- | €Vl 20/-
2021w 101- 6AQ5  8/- | 6V Q-1 14Fi 8- | TViA 4. [ ATIB 76 | ATP4 K/~ | BOCRL 38 10/- 12/- | UCH2L §/6 cvx.;: 40i-
2E26 20/~ | BARD  @j- | 6¥6G 4/ | 13R7 Q- | 2B 25/- | 3724 /- | ATR3ST ECK80 10/6 | GI/371K . | PL35  11/- | UCHI2 8/ | CVIR2  B/-
X2 3/- | 6AR8 /- | AVEOT 7/- | 1487 14/6 | ¥24B  15/- | 6740 @) 70/- | HCFA2 gf- 22/¢ | PLI8 16/~ :;858821 9/- (é‘\"l'!:; 301~
2X2A T | 6AB6  5/- | X4 50| 19p2 T7/8 | R01A @/~ | 8731 11)- | AWZ  3/6 | FCH21 19 | @30NI1G 5/~ | PLSL 10/ b 11/- da 20/
3A/100B BABTG 20/ | 6X4W s.'- H]1  §/6 | 806 50/- | 5763  ]1(Q/- | A%l 9/- | ECH35 10/- | G150;2D PL82 8/ }- A312/8 ('v-i;!' 15/
20/- | 6AT8 5/~ | 6XBG , J9H4 30/~ | 807 @/6 | 8782 20/ | AZIL 76 | ECRI2 9 § 10/- | P183  §/- uﬁ% 9/- "G‘vqg; 15/-
3A/I41A SAUS  7I- | 6X5QT eg 8| 20a2 80/ | 818 5S/o | STUWA AZ4L - | BCHAL 7/ | GO0 38 PIRS 8- | UF43 9. | €Vo56 5/
15/ | 6AVE 6/~ | 6YHG 2001 §/- | 814 20/- | -~ 30/ | BI2ZH 25/ | BCHA3 8/8 | GCIOA 25/- | PMRL 10/ 0 78 | Ccveso 40/~
3Ad 4/- | 6B7 bi- | 8Z4181 B/~ | 20P1 1716 | 815 40/- | 5787  10/- | B85 4/8 | ECL30 7/6 | OKEFM 718 PTG 15/~ | UF85  §/- | cvaas 19/8
3AY 6i- | 6BY 5h | 748 5/- | 9516GT/G | 832 15/ | 8814 9/ | BDI8 45/~ | ECLS2 §:8 | GR43 15/- | FTI5 10/ | yras 12/ | ovase 30/
3R23  30/- | 6B8G 2/8 | TAGY  5/- /= | 837 10/- | 5R1JA 10/- | BT35 30/ | BOLARG 11)- | GZa2 12/ | BYSS 12/} g 8/8 | cvisd £on
4824 5/- | 6BAG @G- | TR4 - | 25746 g/6 | R38 19/~ | 882D 5/)- | BT19 30/- | EVF37A 8- Inz34 12/- PYgﬂ - UL 918 | overs 1916
$B24W 12/.7 6BES  @/- | 7C3 12/- | 2523 g8/~ | 843 5/- | 5852 20/- | BTS3 @80/- | EF3n 4/- | 0Z37 @ | P¥Y8L 7/ - SVATE 19
3B DO/- | 6BGHG 12/~ | 1C7 5/~ | 2528GT @/ | RGO 10/- | 5879 13/ | CLB  22/8 | Fra0 10/- | HCI 25/~ | T¥83 9l T84 8/- | Ccvase 10.-
#p28  15/- F 6BHE  @/- | iES 5/- | 26ATOT #60A 15/~ [ sw02 17 | Cic 8/- | E¥4t g | HL®K §/- "Wz B! OUs 12/- | oVt 30-
3829 “30/- | 6BJE B/ | 7THT - 8/ 15/- | 884 10/~ | 5047 95/ | C3JA 80/ | EF42 7/ | HL4  3/- | PY8 9f'| Uv2L /6 | CvilaL T
JB200B 5'. | 6BQ7A 8/- | 7TK?  10/- [ 28D7 7/ | R85 8/- | 9979 40/- | C3PI4 25/ | P30 1/6 | N125DDE/- | BT8O0 100 | vy g | cvpoge 0%
322 140/- | 6BRT 12/6 | 7Q7 7 | 28DTW 20/- | 918 9/~ | 5993 12/- | C3RM 15/- | EF33 8/ | ALdl 4/- | PYBOT 10/ | yyes  mp | cvguon 10
#0033 40/- | GBRS 5[ | TV7 8/- [ 20CL  1g/- w31A @0/~ | 5908 15/- | CL38 9/~ | EF70 5/ | HLiZ20 4/- | pX1 15/ VUTI2116/+ L
5045 30/- | 4BWG /- | TW7 @/ | 30C15 10/~ 845 BO/- | GOOG 9~ | €YB] @/~ | EFT) B/ | K40 15/ pyay jon. | LUTE2IG/- | VR4 10/
3CX1004A5 | 6BWY 9y | TZ4 4/- | 30F3 @19 | ubd 5/- [ 6058 8/ | D41 5/- [EF:2 5/ | Kib 15/~ oo Tp | VETI2810/- | CV2341
100/- | 6CW4 14/- | 8D2  3/6  30FL1 9/@ | 935 3i- | 6040 8/- | Dase 20/- | EF78  §/- | KD#0 15/ vosae | V137 Bi- 200/~
D6 4/- | BC4 2/6 | 9BWE 11/-,30[.15 12/ | 95t 2/~ | goss @0~ | DAJI 30/~ | K¥TF §/- | KDoi 15/- | @ a VL3631 15/~ | CV4014 §)-
3D21A 40/- | 8Ch 8/- [ 9D2 3/6 | 30PL1 10/8 | M67 5/- | go44 gi- | DA100 EWA0  6- | EDA3 15/~ i 30/- VMPI012). | V3015 @
#E1  50/- | 606G 5/- | 10Ct 10/~ | BOPL I3 BORA 4l | ohes g 100/- | gwsy g5 | KTww @ | QBToM020F | Fo o 10 | V04 501
3JllrﬂE ac.m'r g/~ | 10b1 7 10/6 | 439 8/- o4 / .D\Fm 7- EFes  7/6 | KT41 1206 QRe2/10 36 =t pree s
4-11w0vm 7| 32 6/- | 991 7i- 2 18~ | DA ! 1 Qses/10 506 | VE2L 316 C 76
30119573 1 23:3 103;- NE2  920/- | S3L6GT By~ 11006 20/~ | 6073 718 ! .)1-.1‘.: 101- EFs3 7/~ ' KTd4 12/ QE105/45 Vi3S B/ | V4063 8-
001 00/ 5 - 46 - FCV4069 G-
sqd "7 | €CBS B :;f-: Egﬁ PLEASE ADD 2/6 IN £ FOR P_?cxlr;aclaﬁa P&:STAGE Qsm,,,lf’ :r:u lffe CV1501 56;e
: r e . i b £ - .
;&5(‘ 16 ! i lé,_ TERHGN o (U.K_. ONLY), SUBJECT TO MIN 16 10/- | VR55 8- | OV4502 5/8

PLEASE OFFER US YOUR SURPLUS VALVES AND TUBES.

URGENTLY REQUIRED KLYSTRONS 723A/B

OUR ORGANISATION HAS BEEN APPROVED BY THE AIR REGISTRATION BOARD FOR INSPECTION AND RELEASE OF

ELECTRONIC VALVES

Z. & 1. AEROC SERVICES LTD.

RETAIL BRANCH :

85 TOTTENHAM COURT ROAD, W.2 Tel.:

LANgham 8403

Please send all correspondence and Mail Orders to our

Head Office: 14 SOUTH WHARF ROAD, LONDON, W.2 Tel.:

AMBassador 015172




IN THE NEW
SAVBIT DISPENSER

Easy to find in the tool box—simple to use.
The new Multicore dispenser will stand up or
lay on the bench without rolling off. The
solder Is in a continuous coil which can be
used direct from the handy dispenser—in
fact, it is virtually a third hand for those-tricky
soldering jobs. Containing 15 feet 5-core
18 s.w.g. Ersin Multicore Savbit alloy—the
world-famous copper-loaded alloy that saves
the soldering iron bit.
2/6 each {(Subject)

e T —
Bib Wire Stripper and Cutter

=
. This efficient tcol strips

insulation, cuts wires cleaply
and splits plastic twin flex. It
is adjustable to most wire
thicknesses.

3/6 cach (Subject)

See alco MULTICORE

adverficement on back cover

If you have difficulty In obtaining any of these items,
they will be sent post free.

MULTIGORE SOLDERS LIMITED

HEMEL HEMPSTEAD, HERTS
cMMS. &6

ROEBUCK ROAD CHESSINGTON SURREY |
Full details of P4160 & P4200 Plegse

NAME

WIRELESS WORLD

New star of the Partridge
Range is the P4200 “C” Core
U.L. Transformer. Repre-
senting the very best in trans-
former construction, this 12
watt version of the famous
P4160 maintainsthestandard
of excellence and faultless
performance inherent in all
Partridge Equipment.

General Information:

This is a C-core transformer, Resin
Potted in a deep drawn seamless
steel case,

Designed for inverted mounting.

Power Rating:

12 watts 20 cps. to 40 Ke/s:
15 wates 25 cps. to 30 Kefs.
Frequency Response:

—0.5 db 20 cps. to 70 Kefs.
—3 db 12 cps. to 100 Kcfs.

Post the coupon below for full

information and illustroted

literature.

....................

MARCH, 1963

STOCKTAKING SALE
‘ SPECIAL OFFERS

‘ LIMITED QUANTITIES in
| oak, walnut and mahogany
NO INTEREST TERMS for H.P.|

l Ife. wide. Deck
153 x 15. Con-
|trol panel 15 x
15 Grille
1435 x 7 or
| {polished front
E12/12/- or
{24/~ dep., 12
by F9/-.

SP3 34in. high. Deck
15 x 13. Control panel
15 x i4. Baffle I5 x 12,
£10/10/-, or 24 dep. 12 by
15/6.

SP4. 3ft. wide.

Deck 17 x 14.

Control 154 x
! |5. GI"I“E

34 x 13,

£14/14/-, or

30/- dep., 12
| by 22/-.

SPS
45; wide. Deck 18 x I155. Control panel

134 x 154, Amplifier compartment 9§ x 154,
E44/14/-, or 30/- dep., 12 by 22/-.

sPs :
SP6A 46 x 16 Deck. 5P6B 46 x 184 Deck.
SP6A £19119'-, or 39/- dep., 12 by 30/,
SP6B £21,15 -, or 39/~ dep., 12 by 33/.
Delivery 15/- per cabinet.

B2ES 46in,.
| IB2EXS 46in.

Write, for lists of Hi-Fidelity Equipment and
Enclosures.

A. L. STAMFORD LTD.
98 Weymouth Terrace,

1éin. DECK
i84in. DECK .

(Dept. E.4.),
London, E.2.
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Rate g/~ for 2 hnas or iess and 4/d for every aaditional
one ot part theteof, average lines 6 words, dox Numbers
2 words plas 1/-, {(Address teplies: Box wwuv ¢/o ““Wireless
World'' Dorset House, Stamford St., London, 5.E.1,) Trade
diseount details availaple on application. FPress Day April
1963 issue, Thursday, Feoruary 28th. No respousipility
accepled for errors.

SITUATIONS VACANT

AN overseas Career

WITH

INTERNATIONAL AERADIO LIMITED. |
TO meet the reguirements of constant growth
and expansion we invite app.ications from tech-
nicians and engineers for an overseas career
in North, West and East Africa, the Mediter-
ranean area, the Caribbean, the Arabian Gulf
and the Far East. If you have recently com-
pleced service in a trade such as Ground
Wireless Fitter in the R.A F. or Radic Electrical
Artificer in the Royal Navy or have other
experience in the maintenance of HF and VHF |
communications, RTT and navigationa! alds,

we should be interested to hear from you. '
SUCCESSFUL eandidates would normally spend
six weeks at our Radie Training School,
Southall, Middlesex. before proceeding over-
sea;. but in some cases staff with suitabe
qua.fications and experiéence may be offered
immediate posting. Overseas stafl receive a
tax-free salary with married and child allow-
ances If appropriate and accommodation.
bac :elor or married. is provided free. other
benefits include generous U.K, leave and mem-
Lership of an excellent pension and life assur-
an.e scheme,

WRITTEN appiications., please, to Personnel
Officer, 30, Park St.. W.1 {0263

ADIO Technicians.

VACANCIES for Radio Techniclans, aged 19
or over. at alrports and radio stations througb-
out the United Kingdom, maintaining radio
communications and electronic navigational
aids, Sound knowledge of radio and practical
experience required for entry. Training given
on equipment in uyse. Salary at age 25 £b76.
rising to £1.006; 3t. weeks” holiday with pay.
Paid sick leave. Facilities to study for higher
qualificatipns. Guod prospects of permanent
pensionable posts and promotion to Telecom- |
munications Teclinical Officer.—~For further
details apply to the Ministry of Av[at.ton.l
EST.5(a)], Room 754, The Adelphi, .John
Adam Street. London. W.C.2, [2293

POST Office Exccutive Engineers,

PENSIONABLE posts in London and' provinces
for NMNlechanical, Eleetrical and Electronic
Englneers (male) at least 21 and normally
under 35 on 19.63, to develop and design |
communications systems and postal services.
Cardidates must normally have {(or expect to
obtain shortly) a degree. or Dip. Tech., In
engineerng or physics, Exceptionaily, evidence
of very high professional attainment may be
accopted in Heu. S£tariing salary (inner Lon-
don) £790-£1,368, cccording to age; scale maxi-
mun” £1,633; promation prospects.—Write Civil
Service Commission, 17 North Audley Street,
London, W.1, for appiication form, quoting |
85 322.. (3)) 2

CE}I;OTE.AL ELECTRICITY GENERATING }

RD.
APPLICATIONS are invited for the following |
appointment:—
ASSISTANT Malntenance Englneer Instruments
—West Thurrock Generating Station (Grays.
Essex). (S.V. No. 1859.)
SALARY range £1,200—£1,500 p.a. |
SUITABLE candidates must have a thorough
knowiedrge of general electronics with an em-
phasts on pulse. circuit technigue. An under-
standing of instrumentzation and/or transistors
wili be an advantagze. Practical training should
be nreferably either an apprenticeship with a
major radic firm. or ex Royal Air Force radar
mechanic. Technical gqualifications .would be
an advantage. ]
APPLICATIONS, quoting reference S.V. No.
1859, stating age., qualifications, experience
and present position should be sent to the
Assistant Regional Personnel Officer, Central
Eléctricity Generating Board, South Eastern
Region., North Thames Division, West Fram
Place. Chalk Lane. Cockfosters, Barnet, Herts,
to "arrive not later than 16th March, 1963.
F. W SKELCHER, Assistant Regional Du-e[%%rz.

ADIO techniclan reqguired for development

work and profotype construction of test
instruments, audio equipment, etc.; neat work-
manship essentlal; good long-term prospects for
man capable of undertaking increasing respon-
sibllity for design: small laboratory with pre-
cision equipment.—Box 5190. [2287

EST engineers.—Applications are invited

from test engineers with previous industrial
experience of testing radie communications,
receivers and transmitters; successful applicants
will be offered positions on the company’s
permanent staff; starting salaries commen-
surate with quahfications and experience —
Apply in writing, giving full details to Person-
nel Officer, Redifon, Ltd., Broomhill Rd..
S.W.18. [0252 |

"ENGLISH ELECTRIC

VALVE COMPANY LTD

TECHNICAL SALES ENGINEER

An attractive opening exists for a qualified Engineer or Scientist
to increase the sale of the Company’s specialised valve and tube
products at home and overseas. This is a senior appointment
based on Chelmsford, Essex, and carries a commensurate
salary. Relevant experience backed by sound technical
knowledge of microwave and transmitting valves is essential
and a command of foreign languages would be an advantage.

Please address applications giving full details of
qualificaiions and experience to:

Group Personnel Services,
English Electric House,
Strand, London, W.C.2,
quoting reference WW . 1597P.

TEST ASSISTANT

Requirecj for our Test Laboratory to maintain and design electronic
test equipment associated with control and safety equipment for both
aircraft and industrial uses.

Applicants should possess H.N.C. (Elec.) and a sound working
knowledge of electronics in these fields.

Excellent conditions of service and a good commencing salary are
offered,
Applications to:—
Personnel Officer,
Wilkinson Sword (Colnbrook) Limited,
Colnbrook, Nr. Slough, Bucks.

PILOT RADIO (S.A.) (PTY.) LIMITED
DEVELOPMENT ENGINEER

Due to rapid expansion the radio laboratory requires a Seniot Engineer for
interesting work on receciver development.

Engineers must have previous experience in the development of valve and
transistor AM, FM receivers and FM Tuner Units through to production level.

A B.Sc. degree, or similar qualifications would be 2n advantage, but is not
essentizl. Preferred age 27 to 37 years.

Salary commensurate with experience and qualifications, in the range of £1,2C0
to £1,800.

Written application detailing experience and qualifications enclosing copics of
testimonials and a recent photograph if possible, should be addressed to:

PILOT RADIO (S.A.) (PTY.) LIMITED,
P.O. Box 9076, Johannesburg,
SOUTH AFRICA.
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PILOT RABIO (S.A.) (PTY.) LIMITED
TRANSFORMER PRODUCTION

Applications are invited from suitably qualified engineers for the
position of DESIGN PRODUCTION ENGINEER.

Applicants must have had several years’ experience of both audio and
power transformer design, and be capable of controlling production.
Written application detailing experience and qualifications, enclosing
copies of testimonials and a recent photograph, if possible, should be

addressed to:

PILOT RADIO (S.A) (PTY.) LIMITED,
P.O. Box 9176, Johannesburg,
SOUTH AFRICA.

Field Engineers
for electronic
data processing
equipment

THERE ARE attractive vacancies in
our Field Engineering Section for
electronic engineers to maintain
I-C'T electronic calculators and
computers installed on our custo-
mers’ premises in the Greater
London area. '
Applicants should be aged be-
tween 24 and 32 years of age and
possess experience in the mainten-
ance and repair of puise technique
equipment either in industry or
H.M. Forces. They should also have
the ability to handie bench tools and
instruments and an appreciation of
the effects of electrical and electronic
circuits on complex mechanisms,
A National Certificate (Electrical)
or a City and Guilds Certificate in
Telecommunications would be an
advantage. Applications from men
with experience of radar equipment
in H.M. Forces will be welcomed.
These are permanent, salaried
positions which offer plenty of scope
for advancement. The conditions of
service are excellent. |
Write, giving full details of
experience, etc., to the Manager,
Ficld Engineering Staff Group,
International Computers and Tabu-
Jators Limited, Putney Bridge
House, Londen, SW6 (Tel: Renown
3322), quoting reference FE/3.

UNIVERSITY OF ST. ANDREWS.

APPLICATIONS are invited for the post of
Electronics Technician, to be responsible fov
the construction and maintenance of elec-
tronic equipment in the Unilversity Observatory
and in other departments in Si. Salvator’s
College. Applicants should have had experi-
cnce in the design. construction and main-
tenance of photo-electric equipment, stabilized
vuitage supplies and d.c. ampliners, Fixed
salery within the range £900 to £1,135 per
annum: pension and life assurance scheme.—
Applications, stating age, qualifications and
experience, with testimonials or the names of
two referees. to be sent as_soon as possible.
to the Secretary of the University, Co[lzlgge

Gate. St Andrews. 66
ENTRAL ELECTRICITY GENERATING
BOARD

SOUTH Eastern Region.
NORTH Thames Division.
(CE.TRAL Radiochemical Laboratory.)
THE undermeniioned vacancy will shortly
occur at the above situated at Hornsey, North
Lon“on. and applications are invited from
suitably qualified persons.
successful candidate will )
which provides a radiochemical monitoring
service for the Board’s nuclear generating
stations. Part-time dag_ release for further
study in appropriate subjects will be granted
to the applicant appointed if aged under 21
yeurs,
JUNIOR Electronics Assistant (S.V. No. 1846).
SALARY N.J C.. General Clerical Grade £230-
£665 4+ Lonrdon weighting £25-£40 p.a,
CANDIDATES should have GCE. (“O"
level) passes in  physics, mathematics and
English. The work requires an interest in
electronics and provides an opportunity for
instruction in the servicing and operation of
complex electronic equipment.
A higher salary range will be considered for
applicants with some appropriate experience
together wi.h educational standard at leas
equal to O.N.C. )
APPLICATIONS quoting S.V. Reference No.
1846, stating age, details of education, exam-
inations passed, experience and present posi-
tion should be sent to the Assistant Regional
Personnel Officer, Central Electricity Generat-
ing Boatrd, North Thames Division, West Farm
Place, Chalk Farm, Cockfosters, Barnet, Herts,,
to arrive not later -than 4th March. 1963.
F. W. SKELCHER, Assistant Regional Dire[ctor.

join a team

CITY OF BELFAST COLLEGE OF TECH-
NOLOGY.

PRINCIPAL: D. H. Alexander, O.B.E, F.C.G.1.,
M.Sc., Wh.Sch M.I Mech, E,
DEPARTMENT of Electrical Engineering.
APPLICATIONS are inv ted for the positlon of
Assistant Lecturer, Grade A, in Marine Radio

gg l?adar Maintenance in the Marine Radio
ool.
APPLICANTS should hold the Postmaster

Genceral’s Certificate of Competency in Radio
Telephony and Telegraphy, First-Class, and the

Ministry of Transport Certificate In Radar
Maintenance. Recent seagolng 'experience is
essential.

SALARY will be in accordance with the scales
?f &he Ministry of Education for Northern Ire-
and.

FURTHER particulars and form of application
may be obtained from the Principal, College of
Technology, Belfast. with whom completed
applications 1must be lodged not later than
Friday. i5thh March, 19€3.
CANVASSING is strictly forbidden and will dis-

STUART HAWNT, Director of Educatiozt;}.?2

qualify.
J.
OURG development engineer reguired for ex-
panding 1TV rentzl and distribution chain.
--Bax 5168. [0181

ONDON HI-Fi dealer seeks part-time eata-

logue copy writer; mail order experience
advantage.—Box 5192. I
XPERIENCED TV engineers wanted for
ouse or

Manchester | area;
availahle —Box 5195.

ADIO and Television Testers and Engineers
for city factory; good rates, 5-day week.
—Alha (Radlo & Television), Ltd., Tabernacle
St., London, E.C.2. (o011

modern flat
[2300

MARCH, 1963

TECHNICAL
ADVISOR

An internationally known Com-
pany require Technical Advisor
fot. internal telephone systems.

Applicants should have con-
siderable experience of survey-
ing, quoting, estimating, install-
ing and servicing, be prepared to
travel throughout U.K., have
H.N.C. or equivalent and be in
the age range 25/35 vears. This
position carries a Non Contribu-
tory Pension Scheme and Life
Assurance.

Write giving details of age, edu-
cation, previous eXperience, pre-
sent position and salary envi-
saged to Box 5189.

ELECTRONICS APPOINTMENTS
BUREAU

A New Service to Engineers of All
Grades

If you are thinking of changing your job,
we can be of considerable assistance to you.
We will undertake on your behalt the task
of searching the Electronics Industry in
any district of the Greater London area
for vacancies that are available compatible
with your qualifications and experience,
The cost of this.service is borne entirely
by the employer and is offered to you in the
strictest confidence.

Electronics Appointments Bureau,

Gloucester Mansions,
Cambridge Circus.
§ . London, W.C.2.
Phone: Covent Garden 0280,

TECHNICAL WRITERS

Senior and Assistant

TECHNICAL ILLUSTRATORS

Senior and Junior

We are expanding our Technical Publications
Section and a number of vacancies are now
open and others will occur within the next
six months. Successful applicants will work
on one of the following projects—

(a} Airborne Radar

{(b) Industrial Nucleonics

{c) Medical, Research and Reactor
Nucleonics

SENIOR WRITERS will be experienced
men with sound knowledge of Electronics,
preferably to Higher National Certificate
standard.

ASSISTANT WRITERS: A number of ex-
perienced illustrators are required, preferably
with knowledge of electronics. One of the.
successful applicants will be experienced in
perspective line and exploded drawing tech-
nique: another will have some retouching
ability.
JUNIOR ILLUSTRATORS: preferably with
some O, experience.
Write, in confidence, giving fullest details of
experience, training, age, etc, to:—
Personnel Manager,

Ekco Electronics Ltd.,
Southend-on-Sea.
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W ST HAM COLLEGE QOF TECHNOLOGY,
Romford Rd., Stratford, E.15.
APPLICATIONS are invited for appointment as
College Electroni¢ Instrument Technician. :
APPLICANIS shou!d have had wide experience
in the maintenance and repair of modern tran-
sistorized apparatus and be capable of develop-
ing circuitry.
SALARY scale: £785 to £855 per annum, plus
London Weighting (£25 to £40).
FURTHER information may be obtained from
Jhe Principal of the College to whom letters
of application should he sent as soon as
possible.
R. OPENSHAW, M.A., Chief Education Ofrﬁzc;rl.
8

OGENI(%UE {ELECTRONICS), Ltd., Newport
Pagnell, Bucks.

ELECTRONICS Engineers,

TWO development engineers are reguired by
this company which manufacture precision
linear and eircular measuring equipment for
the scientific and machine tool industries.
ONE engineer is reguired to develop new
designs and carry out work on the basic limita-
tions of the systems at present in use.

A second engineer is wanted to produce fully
engineered designs from prototype and experi-
mental equipments,

THESE positions earry good remuneration,
enslon fund and life assurance scheme, Write
n first instance, stating age, education and
salary required. {2299

OUNG development engineer reqguired to
investigate problems- associated with 625/
403 line television conversion.—Please apg)ly. In
writing, stating qualifications, ete., Box 1[6(;!1.80

OUND recording studio requires an Assistant
Engineer, knowledge of electvonics required.
preferaoly some experience of recording speech
and mixing music tapes from discs.—Write
stating age. «qualifications, experience and
salary required, to Bex 5186. 12274

UBLIC school leaver reguired as an elec-

tronic trainee to assist in the design and
construction of industrtal controls for use in
the manufacture of glass fibre products: start-
ing salary £520.—Write giving details of educa-
tion and interests to Fibrelite Industries, Traf-
ford Hall, Chester. [227¢

IRCRAFT Radic Enginzers and Mechanies
with specific workshop experience in one
or mwore of the fol‘.owing: VHF, HF/MF, ADF.
ILS, VOR, X Band Radar: 42-hour week,
sa'ary according to ability; pension scheme
after 12 months, overtime and bonus system.
Apply Managing Director, Air Transport
(Charter). (C.1.). Ltd., 7 Willow Road, Poyle
Trading Estdte. Colnbrook, Slough, Bucks, The
inexperienced need not apply. [2268
ATA processing.—BP. has a career appoint-
ment in its daia processing develop-
ment team _ for, referably. a graduate
widely experlenced In operating and pro-
gramming computers and associated communi-
cations equipment; in addition to its responsi-
bilities in head office, the team llaises with
overseas companies on selection of data pro-
cessing technigues and eguipment; conditions
of employment are commensurate with the
impertance of this appointment.—Applicants,
aged 30 to 40, should write, giving full detalls.
uoting reference H.5983A, to Box 7194, c/b
(ﬁauway House, Clark’s Place, E.C.2, 12291

WESTMIN’STER HOSPITAL physics Dept.
Senior Electronic Technician, post vacant
on 1st April, 1963: the appointee will assist
in research and the development of specialized
eiecironies and electrical apparatus used in
various medical research projects, Applicants
preferab.y with an HN.C. and some experience
of medical electronics must be able to work
on their own initiative although the projects
are supervised by the Electronics Physieist
trom whom further particulars may be ob-
tained Whitley Council salary scale (under
review) £710 rising to £905 plus London
Weighting allowance.—Applications giving de-
1ails of age, education, qualifications and ex-
perience and the mnames of two referees to
Development Secretary. {22649

Audio circuit engineer—
valves and transistors — for
development of electro/musical
devices. Qualifications should
include experience and original
ideas. Progressive South
London Company. Write in
first instance, Box No. 5187,
c/o “Wireless World”
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ELECTRONIC ENGINEERS AND
ELECTRO-MECHANICAL TECHNICIANS

Expansion of our business has created openings in the maintenance

of computers and their associated cquipments. Vacancies exist at

various levels and applications are invited from- men with any of the
following backgrounds:—

(1) _Qualiﬁed men with a degree of H.N.C. in Electrical Engineer-
ing or Physics.

(2) Engineers with experience of electronic circuitry and pulse
techniques.

(3) Men who have served a mechanical engineering apprenticeship
and have experience of maintaining light electro-mechanical
equipments.

(4) Young men with a mechanical aptitude and a knowledge of
D.C. theory.

Full training will be given and our training scheme provides the

means whereby men of ability can advance to more senior positions.

Good starting salaries will be paid and further increases will be

awarded quickly whenevér individual merit warrants recognition.

Write giving details of career to date to:— ;
The Personnel Manager (Code $50), Leo Computers Limited,
Hartree House, Queensway, London, w.2,

EMI

ELECTRONIC TEST ENGINEERS

EMI Electronics Ltd. has a number of interesting
vacancies for Test Engineers and Assistant Test
Engineers to be engaged on the wide range of ministry
equipment developed and manufactured by the
company.

Applicants must have previous experience of elec-
tronic inspection techmiques or of the inspection of
electronic components. An O.N.C. (electrical) would
constitute a distinct advantage but is not essential.
These posts are of staff status and are located at
Hayes and Feltham, Middlesex.

Please write, quoting reference WWE/9/B9 to:

Group Personnel Manager,
04213/PF,

EMI Electronics Ltd,,
Hayes, Middlesex.
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Applicants should apply to:

MITHN R osce

BRITAIN’S CAR RADIO SPECIALISTS
invite applications for the following posts :

RADIO SERVICE ENGINEERS
RADIO TESTERS

These appointments hold out very definite prospects of
advancement for those with the right experience and ability.

The Service Manager, S. SMITH & SONS (RADIOMOBILE) LTD,,
Goodwood Works, North Circular Road, N.W.2
or telephone for an appointment, GLAdstone 0171,

(Near Staples Gorner)

— =

EST Engineers—Due to internal promotions
and to increasing business in the TV
broadcast equipment field, Pye T.V.T., Ltd..
have a continuing requirement for engineers to
work on the setting up and proving of a wide
range of high-grade equipment including trans-
mitters, studio and control equipment. outside
broadcast equipment, closed circuit systems and
transistorized studio eguipment. e Chiet
Inspector is always interested in hearlng irom
engineers with a sound basic electropics train-
ing who would like to consider employment in
this fleld. . _
WORKING conditions are pleasant and friendly
and the prospects of advancement extremely

od.
E@QUIRIES may he made in rson to the
Chief Inspector. at the York St., Cambridge.
factory or in writing to the engineering Per-
sonnel Officer, Pye T.V.T., Ltd., St." Andrew's
Rd., Cambridge. quoting '* TTE." {0014

ECHANICAL, Electrica!l and Heating and
Ventilating Engineering Draughtsmen,
nsionable posts in vernment Departments
or men and women aged at least 20 on date
of application with not less than 3 years’
tralning ¢including adequate practical experl-
ence with relevant technical study) and at
least one year's full-time drawing office work.
Appropriate O.N.C. required; starting salary
(inr-er London) £640 (at 20) to £996 (at 2
or over); scale 1maximum £1.093; promotion
prospects.~For application form and details
of vacancies and types of work available, write
Civil Sarvice Commission, 17 North Audley
Street, London, W.1, quoting S/68. (3. {2267

SITUATIONS WANTED

RADIO operator, 1lst class P.M.G., seeks gos,t
abroad. francois. espahol.—Box 5177, [2288

OMMUNICATION Electronic Engineer, 41,

based mid-Devon, secks position, 27 years
world wlde experlence all aspects radio commu-
nication L/F to V H'F, 100Kw to 1 watt, mobile
nets Simples /Duplex, V H/F Multiplex, carrier,

GOVERNMENT COMMUNICATIONS
HEADQUARTERS
reguires
RESEARCH AND DEVRLOPMENT
CRAFTSMEN
RADIO MECHANIC3 for the maimendnce and
instaliation of radio communicution receivers
and equiptaent.
TELEPRINTER MECHANIC3 for the mafn-
tenance of teleprinter and eypber tnachines and
associated telegraph equipment,
WIREMEN for protolype sub-assembly Lsyout,
wiring and testing of radlo and computer type
chaassis,
BASIO PAY: £19 4s. %l per week plus merit
pay In the range of 10/~ to 100/- per week. Merit
pay wiil be assessed at interview based on ubility
and the necessury busic qualificatlons.
Opportunities for eventusl pernssnent and pen-
sionable posts
Five-day 42-hour net week.
Good working condltions.
Apply in writing to:™
Recruitinent Otficer (RDC/3), G.C.H.Q. " A",
Block, Oakley, Priors Rowd, Cheltenhaan, Gios.

NEW RECEIVERS AND AMPLIFIERS

ELECOMM 10 valve v.h.f. communication

receivers, 3 separate models tuning 65/125
mc/s or 78/175 me/s or 96/225 me/s, built-in
speaker and A.C. mains power supply. brand
new, Hlmited quantity at £100.—Radio Com-
munications Co,, Telecomm Works, Crewkerne,
Somerset. [2284

REDEIVERS AND AMPLIFIERS—SURPLUS
AND SECONDHAND

teleprinter, R.T.T., diversity. telemetry, sur- RO Rx's. etc., ARS8, CR100, BRT400,
veys. systems planning, U/G cables O/H lines, G209, 5640, . ete.. in stock —R. T. & |
budgets. personnel, traihing. admin, etc., avail- | 1, Service, Ashville Old Hall, Ashville Rd..l
able at short notice.—Box 5185. [2270 | London, E.11. Ley. 4986. 0053
BOOKS, INSTRUCTIONS, ETC. NEW TEST EQUIPMENT ]
EBB'S log-book for recording signals EATHKITS can now be seen in London and

heard and worked. 112 pages. 93;X8in,
approved format, semi-stiff covers, excellen
value, 6/-, post free, or callers, 5/4.—Webb's
Radio. 14, Soho 8t., London, W.1. {0621

|

purchased on easy terms; free brochure.—

Direct TV Replacements, Ltd., Dept. W.W.
2573, 138, Lewisham Way, S.E.14. Tideway
6666. [9240 |

CoLL S AND SCHOOLS.

For details write immediately, quoting $/22
The D

TRAIN FOR A CAREER IN TEACHING
ENGINEERS |

Persons-aged between 25 and about 45, with good industrial experience, are invited to apply for

trainin%&sEFULL—TIME TEACHERS OF ENGINEERING SUBJECTS IN TECHNICAL

EXCELLENT CAREER PROSPECTS [i

NEXT COURSE: SEPTEMBER, 1963, TO JUNE, 1964
Applicants should hold suitable qualifications, e.g. a university degree, Diploma in Technology,
associate or graduate membership of a professional institution, Higher National Diploma or Cer-
tificate, Final or Full technological Certificate of the City and Guilds of London Institute. Sugcess-
ful completion of the course gives Qualified Teacher Status under Ministry of Education regulations.

FREE TUITION
IMPROVED MAINTENANCE GRANTS
, to one of the following:—
The Director, Bolton Training College, Chadwick Street, Balton.
irector, Huddersfield Training College, Holly Bank Road, Lindley, Huddersfield.

The Principal, Garnett College, ** Downshire House,” Roehampton
The Principal, Wolverhampton Technical Teachers' College, Wulfruna Street, Wolverhampton,

Lane, London, S.W.15,

EILIOTT

Excellent prospects for thece

TECHNICAL
ASSISTANTS

We are looking for a number of
young men to assist in carrying out
functional testing and development
work on a wide variety of electronic
equipment. They will be given
full training together with every
encouragement to progress to.
Engineering grades.

A good starting salary will be paid
to men with either a basic knowledge
and experience of electronic circuits
or education to O.N.C. or G.C.E.
1 *“ A7 level in Maths/Physics.
There are excellent staff benefits in
operation.

Please write in detail to:
The Personnel Manager,
ELLIOTT BROTHERS

(London) LIMITED
Elstree Way, Borehamwood,
Herts.

EA—A Member of the Elliotr- Auto-
mation Group.

Since 1941 we have
HAND BUILT HIGH FIDELITY EQUIPMENT

Y.H.F. tuners from £15. Muiti waveband tuners
incluting or less V.H.F, band (rom

£22. Tone contro! units, Muno nnd
Stereo ampiifiers, ctc, Technicil
detalin willingly.
2 AMHURST ROAD
RO e~ TELSCOMBE  CLIFFS
NEWHAVEN
ENFS SUSSEX

l_ VINGTOR
| AMPLIFIERS

4-transistors miniature amplifiers, 6 volt,| watt
or 9 volt/I.5 watt price each 35 sh. for 500 pcs.
per order. Confact us for furcher information.

VESTFOLD RA0I0-ELEKTRO A/S,

STORGATEN 94,
HORTEN, NORWAY.
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A.J.THOMPSON

OFFERS

“‘BARGAINS WITH PERSONAL SERVICE” |

WIRELESS SET B.44. Double super-
heterodyne TxRe. RF output 4 waus. 16
valves, amplitude modulation, crystal con-
trolled, 6590 mcis. 12 volts battery opera-

tion. Man-portuble, Spenker. phone and
loud haller outputs contained in one unit.
TxRc and PSU, Keen prices for export, ete.,

with or without operating kits. Full par-

ticulars and prices on application ‘
RECEIVERS. R.107. 1.2-17 mcfs from £8. |
R.206, .55-30 mc/s. £17/10
AR.88D from £35. R.1475 510. PCR from
£5 9 6. V.H.F. 1392D 90-155 mc/s. 11324,
100-124 mc/s., many others. all carriage extra.
NO19 TxRC Mk. II and IIL, sets from 50'[-
complele stations h‘om £7/1 ,'
RF Units. Section of the R.209 1.20 mc.s
complete dial and logging dial, 3 valves, dia
lights, size 7 x 78 x 73. Brand new 59/6.
ost 3/-. Ditte for the R.107 1.2-17 mc/s..
4716. Carr. 5/-.

POWER UNITS. R.107, 115/250 v. a.c.
and 12 v.-d.c. Brand new 45/-, carr. 5{-. HRO.
6 voli dc, 230 v. a.c., BO/I100 mA., 25-,

post 5-. PCR. 12 v. d.c., 230 v, ac IOO
mA., 19/6, post 5/-.

RADAR EQUIPMENT, 3 cm. Feeder

assembly type 63 (IODB/8|92 complete with
2[CV2792 723 AB Klystrons) and 2/253
(:rystal diodes). £7/10;-, post 2/6. FEEDER
assembly lype 62 (10 DB/B!91) 276, posl
2/6. TUNING UNIT. Type 205 (I0DB/
6420). 30/-, post 3/6. COUPLING UNIT
Type 13 (10DB/422) 1716, post 2/6. RF UNIT
(10DB8498), 25/-, post 3/-. All these goods
brand new in original packing.
Many other and various goods. Lists 6d.,S.A.E.
inquiries.

W.0. or approved A/Cs. Carriage quoted

applies mainland.

“EILING LODGE,”” GODICOTE, HITCHIN,
HERTS. Phone: Codicote 242

DAMAGED METER?

Have it repaired by Glasers

Reduce overheads by having your damaged
Electrical Measuring Instruments repairei

by L. Glaser & Co. Lid.
We specinlise im the
repair of all iypes anmd
|NS‘I’RUMENT makes ol Volumeters,
Ammaters, Migroam- |
meters, Muitirange Test
Metera, Electrical Ther-
REPA ' RS mometers, Resording |
Instruments, eic,
As contractors to various
Government Departments, we are the ‘eading
Electrica! Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument by recistered post. or write to
Dept. W.W
L. GLASER & CO LTD.
96-100, Alderszate Sireel, London, E.C.I.
Tei.: Monarch 6522

// The finest method

Already over 200.060 enthusiastic users

“Dust Bug ™’
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT No. 817,308

THE

Price reduced to 17/6 (ptus 2,11 purchase tax)
from your local dealer or

CECIL E. WATTS LTD. |

Conseltuni and Engineces (Sonnd Reeording and Reproduciion)
Darby House, SUNBURY-on-THAMES, M.DDX.

1
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| ASDIC type echo sounders, new, fully port-

able, 7.5v, 0-100ft, suitable for a}l craft:

b£210 complete, leaflet available.—Teleradio
elow.

RADIO control eguipment, send for lists of
available eg)uipment for hoats and aircraft.

R 64, High St.. Waltham Cross.
Herts. 2297

TESY EQUIPMENT—SURPLUS AND
SECONDHAND

SCILLOSCOPE, Cossor 1035, double beam,
excellent condition; £45 0.n.0.—Box 519 [21294

IGNAL oscllloscopes, output
meters, wave voltmeters, frequency meters,
mu;ti- range meters, etc., etc.. in stock.—R_ T.
& I. Service, Ashville Oid Hall, Ashville Rd..
London, E.11. Ley. 4986 10058

VERSHED recorders,

#enerators,

mllliammeters, dual

chart speeds, £25; Tinsley mirror galvano-
meters, £10; B.S.R. BFO 0-16 KC one Watt
6000 output, £14; X band signal generator

with 3in CRT and spare Klystron, £30; elec-
tronjc instruments pH meter model 23A probes
extra, £22; Cambridge Unipivot centire zero
microammeter, £9; all items in perfeect condi-
tion.—Altair Electronics, Ltd.. 76, High St..
Queenborough, Kent. Tel. Sheerness 218[12.2 5

9

NEW GRAM AND SOUND EQUIPMENT

| Leak, Duici,

LASGOW.—Recorders bought, sold. ex-
changed: cameras, efc., exchanged for
tecorders or vice-versa,—Victor Morrls. 343,
Argyle St., Glasgow, C.2, 0201
raph, Vor-

TAPE decks and recorders by Ferro
texion. Brenell, Telefunken, Reftectograph.
Bradmatic, amplﬂers and tuners by Quad,
Chapman, Rogers.
MICROPHONES by Reslo, Lustraphone, S.T.C.,
Giampian, A.G.G. All tapes and acce:.sorles
GOOD guality equipment welcome in part ex-
change.
CLOSED circuit television for schools and in-
dustry from 119 gns.
SPECIALIST audio service and sound record-
itng. Hire purchase facilities available,
LAMBDA RECORD COMPANY LIMITED, 95,
Liverpool Road. Liverpool, 23. Telephone Great
Croshy 4012, 19014

JOIN Audio Supply Association and save on
recording costs. 7/6 p.a., 48-page photo-
grephicaily illustrated hi-fi catalogue, 2/6.—
10, Clifford St., London, W.1. j0132

ROICA ' RECORDING STUDIOS {(kEst.

1849) ~For the better class tape recorders
for industry. research, music and private use;
Fervogruph, Brenell, etc.. complete recmdmg
service; music for industry, ta e disc.—31. Peel
St., Eccles, Manchester. Eccles 1624, Studio,
Director Thurlow Smith., A.R.M.C.M, [o122

GRAM AND SOUND EQUIPMENT—

SURPLUS AND SECGNDHAND

ONDERFUL offer, Magnavox transcription.

autochangers, these unlique units are
fitted with the latest Garrard EV26 stereo6
cartridge fitted with dlamond stylus and are
designed to track at only 5 grammes with its
special Nght weight pick up arm; price £9 9.
—Hampsiead 91a. Heath St.. London
N.W.3. Tel, Ham 637 {2282

NEW COMPONENTS

-erwell Rd.. 5.E.5.
.all day Saturday.

for cleaning records -

INE O.P. transformers and scan coils for
most makes. exact replacements, from 25/-
used and 50/- new: send s.a.e. for imm. quote.
add 3/6 for p. & p.; telephone orders sent sanie
doy c.0.d.. exampies: new LOPT's; Ekco T23!.
221 65/-; Pye VT4/7. 59/6; Murphy V250, 280
65/-; Cossol 938, etc.. 62/6; Ferguson 992-8.
6966 Masteradio, 65/-; H.M.V. 1830-8. 65/-
Alba T321-4, ete., 52/6 used and 14/17 'I‘/V's.
callers only, £1 each.—T.C.S.. Ltd., 112. Cam-
Tel. Rodney 7917. l%ggg

TAPE RECORDING, ETC,

ERROGRAPH 4/AH.
unused; offers?—Box

ERROGRAPH 4,an recorder, Armstrong
v.h.f. tuner. 2 years, immac., £75 o.n.o.
together/separate: P. Manly, Dunston Hall,
Stafford. Penkridge a51. [2283

TAP::. to disc recording—fnest profes;ion'x]
quality. 10in L.P_ 35/-, 12in L.P. 40/-. Tin
P. 17/6; 48-hour postal service: s.a.e. ror
flet to:—Deroy Scund Service, 52. Hest Bank
Lane Hest Bank, Lancaster. [ 9927
APE bargains in all sizes.—Examp.e: Top
Brand 5%in. 1.200ft. 19,6, p. & b.
s.a.e. for list; large chelce of new and used
recorders.—E. C. Kingsley & Co., 132. Totien-
ham Court Rd.. London. W.1. Eus., 8500. [0270

'APE DISC/TAPE transfer editing; duplicat-
ing: if quality and durability matter
(especially with LPs from your precious tapes)
consult Britain's oldest transfer service.—Sound
News Productions, 10. Clitferd St.. London. W.1.
Reg. 2745. [o192

Inrofesslonal model.
5193. [0137
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EXCLUSIVE

OFFERS

+“ E.M.L Recording Bridges, 230 v. A.C... £12 10
% E.H.T. Rectifier, 13 KV 300 wjfu.. . . £950 0
Y Philco C.43 Transmitters, /12 tifes, £75 O
4 Westero  Elsctric  Stabilsed Power

Suppiy, 115 v. 1 ump. £17 10
‘v R.C.A. 5%t. 6in. Transmilter Cabineis,

jor Mo, panels ... ... L., £9 10
¢ Philips PW-4031 Elecwronic Counters,

230 v, A.C, New., £22 10
+ B5-w00t 2iin. dim. Steel Tubular Masts £50 0
+ b5-foot Post Office Racks. 19in. wide . £3 10
% American Portable Dark Rooms. adr

conditioned . £240 0
% 15 KVA Constant Currcnt Translormers £75 0
% Pen Type Personnel Dosemeters. . 15
v Murphy 30-channei Kicksorter.. . . £250 O
% R.C.A, Broadcast Studip Console, input

amphfers ... ... . i £175 0
% 1i KVA Double Wound Totally Enclosed

Transformers, 2507110 v............. .28 10
% 75-loot Hollow Plywood Masts...,... £35 0
4 EML 4784 Wavelorm Monilors on

trolley £1256 0
% EML WMS5A Olcllloscones . £17 0
% Metro Vickers H.8.500 Wavelorm

Monitors £225 0
% R.201 BS-valve Triple Diversity Re-

CEIVEIS L. £75 0
40-page list of over 1,000 different items in stock
available—keep one by you.

4 R.C.A 420 me/s 5-element Yagi Aerial
AUy ... e £2 10
# *“ Gibson Girl ¥ Transmitters . £2 10
“ 19in. Folding Rack Shel\es. nickel and
HTCY e - .. . . et e o e £1 10
W Wide Band Aerial Exchanze Amplifiers £4 10
Y 8.0.8. Distress Band 500 ke/s Preclswn
Filters .......... S o 3 O £1 10
* 'Uu.selectors,- 25 ways, 3 btunln, 2x34}
PSRN £1 5
% 2}in. 0/25 Micro/Ammeters, thash round
ealibrated Of125 ................... £1 0
% Woden 400 m/n 20 Henry Chokes.... £1 5
¢ Stonebridge 4-digit Counters........ .. £1 0O
+ Crypton Cabinet Reotifiers, "00/250 V.
L0 R | P - £3 0
9 BC-610 Whip Aerials, 3 seciions, 9 Iael.
1T AT - R £1 10
9 American Condensers, 3,000 wmid.,
twlce 25 voits ... .. - 10
v Precision Mains Filter units. ........ 10
% R.C.A. 25 Watt Horn Projector Speakers,
range lmile.................. .. ..., £15 0
% R.C.A, Squtdron Announcing S}szems
capucity up lo 12 speakers..... £95 10
* Duuly High Speed Register Counlurs.
....................... : £6 0
* Eﬂwurds Speedivac Pumps, 230 v. AO £22 10
* Metro—\'mkars Metrovac Pumps, 230 v.
........................... £17 10
* Avo Qeiger Counters................ £9 10
9 DAE.l1 Marine Receivers ........ £22 10
v Americar BRadiosonde 3MD-1......., £175 0
J PV-500 watt Marconi Transmitter,
Wmefd .. caob 0
“ E.C.C. 10 KW Reclifiers, 230 v. A QG
10 200 ¥, A7 Hleetsir et 275 0
+ TCC-3 Carrier Telephone Systems.. £025 0
4 RD-115 Twin Channel Video Type
Tape Reporders .................... £125 0
% Type 44— 5-unit Keyboard Perforators £12 10
4 Creed Morse to 5 umt Electronic
Converlers ..................... £95 0
% Teletvpe Metal Tables for 2 machipes. . £4 10
v American Triplett Valve Testers...... £4 10
“ Western Eleciric 1-20 Transmmnlission
Measuring Equipment .. ... . ....... €% 0

Carriage extra st cost on all above.

We have n large quantity of ** bits and pieces ™
we capnot listi— plezse send us your requirements—
we oan probably help—all enquiries answered.

P. HARRIS
ORGANFORD -

WESTBOURNE 85051

DORSET
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FOR ELECTRONIC COMPONENTS-BY RETURN

VINGTOR
“EKKO”

The exclusive amplifier with
reverberation. A quality amplifier of
international top class. The sound of it
creates the right atmosphere amongst the
public you entertain.

Many other popular amplifiers in the |

production range.
wanted.

Representative

Write to:

STORGATEN 94,
HORTEN, NORWAY,

WAL GAIN TRANSISTORISED PRE-AMPLIFIERS,
for any purpwe where it is necessury to amplity a
minate voltage into usefntl output. Many applications.
Supplied complete with Bv battery, etc. Mono £5/10/-.
Btereo or two tmono chaanels, £7/10/-- New unit
with tape ualisation WAL HI-GAIN, £7/16/-.
WAL D-MA projessional  head dexuagnetiser,
ig f-. WAL B‘ULK ERASER, tape and film,

116/6. WALTRAK pocket audio ose iliator, pocket

. £6/10/-- Full technical leaflets,

WELLINGTON ACQUSTIC LABORATORIES LTD.
Parnham, Surrey. Farnham 8461,

{

|

VESTFOLD Radio-Elektro A /S,

WIRELESS WORLD

Radiospares Lid.

TRANSISTORS
ALF-PRICE transistors, Mullard 0OC14/5,
QC8l/D, OC170/1, 4/6 ea.; OC26, 35 36.
9/6 (min, 6%, c.w.0., quantity térms.— " Radio-

mex.’" 184, Kingston Rd., Portsmouth, Eng{ang

VALVES

VALVE ca:tuns by return at keen prices;
send 1/- for all sampies and list.—J. &
A.. Boxmakers, 75a. Qodwin St., Bradforfj 71'2

VALVES WANTED

WE buy valves for cash, large or small
quantities. old types or the latest: send
detaiis. quotations by return.—Waltons Wire-
less Stores, 15, Church St.. Wolverhamjmou

ALL types of vaives. British or American,
transmiting and receiving; keehest cash
prices pald What have you to offer?—Write
or call Lowe Bros.. 95-97 Redchurch St.. Lon- |
don E.2 Tel. Shareditch 4415-6. [9567

VALVES required for cash; either loose or
hoxed, but must be new; prompt settle-
ment.—'Phone, call or write to the valve
specialists, Radie Facilities, Ltd., 38, Chalcot
Rd.. London, N.W.l1. Tel. Primrose 90[90%04

REPAIRS AND SERVICE

BOUL'I'ONS OF BRADFORD

LOUDSPEAKER ptessure unit. and microphone
repairs. D.C.B., cone assemblies and field colls
in eartons. service and satisfaction guaranteed.

—D. C Boulton, 134, Thornton Rd., Bradford.

1. Tel, 22838. [0171

A[I;IS transformers wound to any specifica-
tion.

MOTOR rewinds and complete overhauls: first-
¢.ass workmanship, fully guaranteed,

F.M. ELECTRIC Co.. Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. [OTIIIIZI

54898.
cones fitted. fields and

PEAKER renairs.
clock coils wound, suaranteed satisfaction.

prompt service.—L.S. Repair Services, Pluckiey,
Ashford. Kent. 0223

For

RELIABILITY

PRICE ECONOMY '
you can iy
DEPEND o

on Price List. |

| THE QUARTZ CRYSTAL CO. LTD. ¥

Q.C.C. Works, YWellington Crescent.
New Maiden, Surrey {MALden 0334 & 2988)

MagrcH, 1963
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EDDYSTONE

COMMUNICATIONS REGEIVERS
offer PROFESSIONAL
PERFORMANCE
at AMATEUR COST!

“840C" - £68 ‘'940°’ - £125

Known and respec- Advanced design
ted the world over for the profession-
for reliable long al or amateur who
distance reception. demands the best.

From Stock at

WEBB'S RADIO

14, Soho $t., London W.1. GER 2089 o=

ALL types of line output transformers sup-
pled (retail and trade)

FINEST service in the counfry Send s.a.e. for
return of post service. Terms c¢.w.d. or c.od.,
trade enguities invited.—D, & B. Television
{Wimbledon) Ltd., 131, Kingston Rd., Wimble-
don, S.W 19 Cherrywood 3955. [0050

V tuners., all makes, completely overhauled,
90 days’ guarantee, state model and com-
g{am for prompt service.—Tuner Service, Old
ill Farm, Grange Lane, Beenharn Nr. Read-
ing. Berks. [2278

E repair and fully recondition all types of
electronle and electrical measuring instru-

ments; quick and efficient service.—Altair
Electronies, Ltd., 76, h St., Queenborough.
Kent. Tel. Sheerness 2181. (2297

WANTED EXCHANGES

PROMPT cash offer for your surplus brand
new valves and transistors.—R.H.S., Bever-
ley House. Manville Terrace, Bradford. 7. [0191

ANTED, all types of communications re-
ceivers and test eguipment.—Detalls to
R. T. & I. Service, Ashville Old Hall, Ashville
Rd.. London, E.11. Ley. 4986. | 0163

RGENTLY wanted, manuals or instruction
books, data. etc., on American or British
Army, Navy or Alr For e radlo and electrical
equipment —Harris, 93, Wardour 8t., W.l,
Gerrard 2504. [2271

MISCELLANEOUS

OTARY wafer switches made to order,
wafer size 13kin.—QGlenn Electronlcstzzlgae.

Praed St., London, W.2.
ETALWORK, all types cabinets, chassis,
racks egc., to your own_ specification,
capaciny avai ble tor small milling and cap-
sban wor to lin b
METAL WORKS Ltd.. Chapman
St - Loughborough fo208
WASHING machine spares, new or second-
hand., for practically &all makes of
machines.—J. & D. Ellison, Ltd.. Newfield
Works. Nelson. Phone Nelson 62531. [2252

TABILIZED power supplies, £5 each, unstabi-
lized ditto, with C core transformers, £2:
50 available: s.a.e. detajls; carriage extra.—112,

Groby Rd., Glenfield, Leicestershire. [229C
J 7 A D LOUDSPEAKER
o ENCLOSURES

Corner 172 ARU Enclosure for
Goodmans 127 Speakers
£16-0-0
A. DAVIES & CO.
(CARINET MAKERS)

3 Parkhill Place (off Parkhil
Road), London, N.W.3
GULliver 5775
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URPLUS stocks of new radio and TV com-
| ponents for disposal, resistors, capacitors,
wires, coils, holders, etc.: please write for stock
list.—J. G. Coates, Ltd.,, Trafalgar St.
Burnley. [226f

H380 relays, P.O. type, 3/- each; 1,250 tele-

phone ext. bells, separately packed, best
offer over 2/6 each, to take the lot, buver to
colleet.—C. A, Webster, Middleton-Wirksworth,
Derbys. 0 [2283
ALUMINIU’M. brass. copper and bronze in
sheet. rod, strip, tube. also stainless steel

sheet, any slze cut; complete price list I/-.—
Slater Mestals (N.F.) Ltd., 17 Slater Street,
Iiverpool, 1. [0027

TEST METERS, POR-
TABLE, 3% x 3} x 24in.
D/C. M/C. Ranges: 0—
5,000 ohms; 0-60 mA:
0-3 volts; 0-1.5 volts.
Range can be extended
to suit individual re-
quirements by addition
of resistances. (Featured
in  Practical Wireless,
March 1961 issue.)
NEW AND TESTED.
12/6 each plus 2/- P. & P.
SPECIAL QUANTITY PRICES: 12 for £7, Carriage
paid U.K. (ex sea routes).

METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods. 15/

TRANSMITTER RECEIVERS TYPE “'38°
with 5 valves. New but untested. No guarantee.
25). each. Post paid.
ATTACHMENTS for 38"
TER-RECEIVERS Mark Il.
HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS,
No. | 2/9; No. 2 5{3; WEBBING 4/-; HAVER-
SACKS S5j6; VALVES; A.RP.I2 4/6; AT.P4
3/6; SET OF FIVE VALVES 19/-. Postage on each
item except valves 1/6 extra.

TYPE 't8° RECEIVING PORTION ONLY
with FOUR VALVES, SHORT WAVE, 6-9 mc/s,
35/-.

ATTACHMENTS for' I8 "TRANSMITTER-
RECEIVERS Mark Il

HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY
6/6: VALVES: AR.P.i12 4j6. A.R.8B. 7/6, ATP.4
3/&; SET OF SIX VALVES 25/-. Official booklet

* 18" TIR circuits, etc., 6/6 post paid. Postage
on cach item except valves /6 extra.
RECORDING BLANKS. Brand new. Ready
for cutting. 13in. 6/- each or 15 cEmplete in
metal case, £4.

RESISTANCES. 00 assorted useful values:
new wire end 12/6. NEW.

CONDENSERS. 100 assorted Mica; Tubular,
ete., 15/-. NEW,

CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR.
above, 76,

LUFBRA HOLE CUTTERS. Adjustable #in.

For use with

to 3¢in. For Metal. Plastics, etc. 7/9.
QUARTZ CRYSTALS. TYPES F.T.241/243
2-pin. tin. space, FREQUENCIES (F.T.243),
5,706 kefs. to B,625 kcfs.

FUNDAMENTAL. (F.T.241), 20 mcfs. to
389 mefs.  (54th and 72nd Harmonics), 4/6
each. Lists of available frequencies on request.

CRYSTAL BASES F.T.24), F.T.243, 1}é each.
CRYSTAL CASES, F.T.241/243, 10/é per dozen.

DYNAMOTORS for attaching to B.C. SERIES
COMMAND RECEIVERS. 28 v. D.C. to 250 v.

D.C. 17/
VARIOMETERS for Set No.
new, 21/

VISUAL .INDICATORS (10Q/4).
With 2 meter movements and two neons.
in cover. [2f- each.

TRANSPARENT MAP CASES. Plastic t4in.
x |0%in. Ideal for Maps. Display, etc., 5/6.

BOMBSIGHT COMPUTERS—Ex

“19." Brand

Type 3.
New

R.A.F.

Wealth of gears, motors, blowers, ete. Precision.

made and new. £3/12/6.

WIRELESS WORLD
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TRANSMIT- |

LAWSON

LAWSON TUBE wiTH NEW SILVER
ACTIVATED SCREEN AND
T "MICRC FINE" ALUMINISED
\

1 /—‘—

} /V‘
| SIMILAR TUBE REBUILT

OR REGUNNED Byt NOT
| RESCREENED

(L]

Q

75T

LicnT
JUTPUT

l 10

F BRILLIANCE CONTROL —a Qutput.

| EXPRESS SERVICE

Orders received by 3 p.m: are
dispatched same day Special
direct services to lreland and
| Scotland, including Eire.

FULL FITTING INSTRUCTIONS LAWSON.

PLUS THE CORRECT TYPE

DIRECT REPLACEMENT
TELEVISION TUBES

12 MONTHS FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFORMANCE

The modern Lawson Television tubes are specially designed to
give the older types of television set very much improved
performance.
brighter with better contrast, exclusive
trolled thickness aluminising gives 50 per cent. more light
New small anode aperture electron guns by Mullard,
Mazda, G.E.C., Brimar, E.E., Cossor, etc., with crisp needfe-
sharp definition and focus.
depth formed cathodes giving very long life.
100 per cent. BRAND NEW (glass excepted) and is designed
to fit exactly as the original tube, ensuring complete accuracy
and efficiency.
ALL MAKES AND TYPES FROM STOCK

The ONLY replacement tubes for which ol types are
guaranteed correct ond direct plug-in replacements.

Their new silver activated sereens are much
** micro fine "' con-

Silicon vacuum pumping plus
Each tube is.

TUBE MAKE INSTALLATION 12" — €4 : 10 : O C.0.D. or C.W.O.
SIS . M"—£5: 5:0 . :ﬂl; -

4 ” ” . ! a r i
LAWSON TUBES I57- 17" — £5:15: 0 wish t); ri:u':'neyo'uryztld

| 2. PEACHFIELD CLOSE
MALVERN, WORCS. TEL.:2100

20" £7:10:0
CARR. & INS. 7/6.

tube
(excepting 12in }

Micrephones, Amplifiers, Loudspeakers and all accessories
for amateur, professional and industrial uses.
GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate, Feitham, Middx,

£15 offered for Service manual Loran
APN-9A. Sale: Decca 45 marine radar
£350, Loran indicators & RxXx APN4 £5. Halli-
crafter S27C (125-215 MCS) £15. RAIB receiver
(.15-15 MQCS) £7.—Crampin, Abbey Rd.,
Grimsby. [2275

ATALOGUE No. 15, government surplus
electrical and radio equipment. hundreds

of items at bargain prices for the experimenter
and research engineer, 2/6 post free, catalogue
cost tefunded on purchase of 50/-.—Arthur
Sallis Radio Control, Ltd., 93, North Rd..
Brighton, 10195
DIREC’I‘ TV REPLACEMENTS, Ltd., largest

stockists of TV components in the U.K.;
line output transformers, frame output trans-

' formers, deflector coils for most makes, official

| 0914

Post or carr. extra. Fuil list Radio Books, cte. 3d. .

SOUTHERN RADIO SUPPLY LTD.

i, LITTLE NEWPORT STREET
LONDON, W.C.2 GERrard 6653

sole suppliers for many set makers. same day
despatch service, day and night telephone

ideway 6666.--138, Lewisham Way. S.E.14.
Tideway  Daga

CAPACITY AVAILABLE

P.l— ELECTRONICS. London.

ALL typss of electronle wiring and assembly
work carried ocut to your spec.. i.e., prototype
wiring exhibition samples, pre-prodiction
wiring and assembly analysis. laige or smail
yuantity production wiring.—For Information
te.ephone FRE, 8463, [2099

E undertake the manufacture of trans-
formers singly or in quantities to any
specification; all work guaranteed flor 12
monthi.
LADBROKE Transformer Co.. Ltd.. 820a,
Harrow Rd. London, N.W.10, Tel, Lad‘?(r)glzcs

B\ TANNOY: ¥

For sound sense

WEST NORWOOD, LONDON, S.E.27
GIPsy Hill 1131

FELtham 2657

EMCO have capacity and abillty to develop
and/or produce high grade electronie equjp-
ment; we require sub-contract wirine. assembly
of development work.—Please write, Semc¢o. 10,

Cash’s Lane, Coventry, 0090
AVEN TRANSFORMER CO, wiil quote for
all your transformer and ceil winding

prototype or production guanti-

Primrose Rd.. South

Tel. Enfield 1569.
12236

requirements:
ties.—7, Kels0 Lodge.
Woodford, London. E.18.

LSON Electronic Limited, specialists in wave
winding, coils, chokes, transformers. wiring
of-v.h.f, and electronic equipment. translstorized
sub. units. sheet metal work, immediate ¢apa-

city available.—54. Myddelton St.. London,
E.C.1. Terminus 8081. [2184
NJECTION moulded compohents, larze quan-

tity produce a speciallt¥, moulds made from
drawings sample or prototype, all moulds made

in our own too:room, examp'es of our work

mouldings on Bal Amil juke boxes.—Optical

Products, Ltd.. 370-3, Station Rd.. orest

Gate. London. E.7. [o225
NOTICES

HE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS. Ltd. To protect
and encoyrage the interests of member studios
engaged in giectrical sound recording.—Write
to tae General Secretary. A.P.R.S., Flat 4.
24A Arterberry Rd. Londen. S.W.20, 0173

TECHNICAL TRAINING

EARN Radio and Eiectronics the New Prac-
tical Way! Very jatest system of experi-
menting with and building radio apparatus—
as you learn.”"—Free brochure Ifrom Dept.
W.W.10. Radiostructor, Reading. [0231
ITY & GUILDS {electrical, ete.), on * No

Pass—No Fee " terms, ovel 95% suctcesses.
—For detalis of modern courses in all hranches

of electrical engineering. ajwplied electroncs,
automation. ete.. send for 148-page Hand-
book--free and poust {free.—B.I.E.T., ¢(Dept.

I88A), 29, Wright's Lane, London. W.8. |0017

M.G. Certificates. City & Guilds examina-

tions, Brit, I.R.E.. alse many non-examina-
tion courses in radio, TV and electronics; study
at home with world-famous I.C.5.—Write for
free prospectus, StﬂtiﬂF subject, to International
Correrpondence School®, Intertext House, Pars-
gate Rd. (Dept. 143), London, S.W.11. [CC2D
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WORLD RADIO & T.V.
HANDBOOK 1963 ED. 22/-

By JOHANSEN. Postage I/-.
How to Listen to The World, by

johansen. Postage 9d. ........ o 12/6
Radio Data Reference Book by
R.S.G.B. Postage If- ..................... 12/6
Radio Control for Models, Boats
and Aircraft, new ed., by Judd,
Postage I/- .. ..o 15/-
Beginners Guide to Radno by Camm.
Postage 9d. ... 76
The Microphone Guide, by Borwick.
Postage 9d. ... .. ..iiiiiciici.. 716
Amateur Radio Handbook, b
R.$.G.B,, new edition. Postage 2/6... 34/
Mullard Reference Manual of
Transistor Circuits. Postage If~... 12/é
Elements of Electronic Cnrcurts, by
Peters. Postage 1/- ..................... /-
Using an Oscilloscope, by Easterling.
Postage 6d. .........coooiiiiiiiiiiiins &/6

Amateur Radio Call Book, 1963, by
R.S.G.B. Postage 6d. .................

UNIVERSAL BOOK 00

12 LITTLE NEWPORT STREET,
LONDON, W.C.1L.
(adjoining Lisle Street}

SERVICES OFFERED

LEAVE it to us.

FOR all electronic wiring and design. control ]

gear schemes and any type of control panels
gr“metal fabrication: keen price and excelient
elivery,

APPLY Contracts Manager. 3, Welllngton Rd.,
St. Mary Cray, Kent. Tel. Orpington 3{11503

PROBLEMS about sound recording???

PROBLEMS about sound reproduction?

CONSULT professional sound engineer.

Box 5i.4. 009

HI-FI can be costly, why not have the best
at no extra cost, let us it and wire your

cklipment. installation toco small—Tel.
Chatham 42694 {2285

LECTRON'IC technician in Sweden, am in-
terested in representing a British firm on

no

a comumission pasis., or-*and’ he g to
obtain Swedish Electrical Authorities ** Semko '’
apgroval for British electronic products.
I have very good contacts with the Swedish
electronic ind . Also many years' experi-
ence in preparlng equipment for Semko's
approval. —Box 5194. [2295

TUITION

TBE Incorporated Practitioners in Radio &
Electronies (I.P.R.). Ltd., membership con-

ditions hooklet 1/-, sample copy of I.P.R.E.
official journal 2/- post free. ecretary, 20.
Falirfleld Rd., London, N.8. [0088

IND TV set troubles in minutes from that
great book, The Principles of TV Receiver
Servicing. 10/6: all book houses and radio
wholesalers.—If not in stock., from Secretary.
I.P.R.E., 20, Fairfield Rd., London, N.8. [0089

ADIO Officers see the world. Immediate
sea-going appointments; our many recent
successes provide addltionaf trainee vacancies
during 1963; day and hoarding students, grants
and scholarships available; stamp for prns&;c-
tus. —W!releSS College, Colwyn Bav. [0018
City &

Mech.E., A M.Brit.I.LR.E.,

Gullds G.G.E.. etc., bring high pay and
security ™ No Pass—No Fee ™’ terms; over 95%
successes.—For detatls of exams. and courses
in all branches of engineering, bhuilding, elec-
tronics, etc., write for 148- F“e Eandbook—
iree.—B.I.E.T. Dept., 387B 9, Wright's
Lane, London, .B. [0118

NYLON - P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP, WIRE
Neo quantity too small.  List on application.
BRASS * COPPER - BRONZE
ALUMINIUM -LIGHT ALLOYS
H. ROLLET & Co. Ltd.

& Chesham Place, S-W.I. BElgravia 4300

ALSQ AT LIVERPOOL. BIRMINGHAM,
MANCHESTER, LEEDS.

“SPEARETTE"

PRINTED CIRCUIT  SERVICING RAL'I(

; L__ ' 1

THE ELECTRONiC ENGINEER'S THIRD
HAND WHEN ASSEMBLING OR SERVIC-
ING PRINTED CIRCUIT PANELS.

FULL ADJUSTMENT N ALL PLANES
Details of this and other aids:

SPEAR ENGINEERING CO. LTD.
WARLINGHAM, SURREY

Tel.: Upper Warlingham 2774

ULL-TIME courses for P.M.G., Certificates,
C.G.L.I.. Telecommunications and Radar
Maintenance Certificates.—Information from
College of Technology, Hull. [0111

ECOME * Technically Qualified” in your

spare time; guaranteed dlploma and exam.
home-study courses In dio, TV, servicmg
and maintenance, RTE . City and Guild s,
—N.L.E, (DePt 453z 148, Holborn. London,
etc.: highly informative 120-page Guide—freel
E.C.1 [0013

TUDY radio, television and electronics with
the world's 1argest home studE organhatlon
Brit. I.R.E.. City & Guilds etc.; also
ractical courses with eguipment; né hooks to
uy.—Write for FREE Prospectus stating sub-
ject to 1.C.S., Intertext House. Parkgate Rd.
(Dept 442). London, S.W.11, [0035

OW and Why "’ of Radio and Electronics
made easy by a new, no-maths Practical
way Postal Instructions based on hosts of ex-
periments and equipment buildings carried out
at hom=. New Courses bring enjoyment as well
as knowledge of this tascinating subject.—F'ree
brochure from Dept, W.W.122, Radiostructor,
Reading. [0240
Vv and Radio—A.M.Brit.l1.R.E., City and
Guilds R.T.E.B, Cert,, etc., on ' No Pass
—No Fee” terms, over 95% ‘successes.—For
details of exams. and home training courses
(iucluding practical apparatus) in all branches
of radio. TV and electronics, write for 148-
age Handhook—free. —B.I.E.T. (Dept. 59’?A).
Wright's Lane, London. W.8. [0¢

PERSONAL

mm home movies, all interests.—Send for
free iilustrated catalogue, Department 118,
Mountain Films, Ltd., 1, New Burlington St..
w.1. [2245

PATENTS

ONTROLLED photc-cell generator electricity

supply.—The proprietor of Britlsh Patent
No, 884 ,793 desires to enter into agreement with
a firm or firms for the development and appli-
cation of the gatent and for the granting of
licences.—Box [2230
THE proprietor of Patent No. 823538 for

‘ Improvements in or relating to Single
Stde-Band Transmisston Systems,’” desires to
secure commercial exploitation by Licence or
otherwise in the United Kingdom.—Replies to
Box 5188. [2286

FOR ALL YOUR PANEL WORK
WRITE FOR ILLUSTRATED
BROCHURE OF PARALEX
& LUFBRA ADJUSTABLE

HOLECUTTERS

PR IRSE OR STRAIGHT
T { SHANK 3 DIA
SHANK = 1} 10 gIA |

UP TO NO. 4 ¢ '

HOLES ACCURATELY BORED
FROM |” DIA. TO 124" DIA.

AKURATE ENGINEERING Co. Ltd.

CROSS LANE, LONDON, N.8
TEL. FITZROY 2670

THE proprietor of British Patent No. 820318.

entitied ** Radio and Televislon Receiver
Component Adapted Especially for Use with
Printed Wiring.”’ offers same for license or

otherwise to ensure practical working in Great
Britain.—Inquiries to Singer. Stern & Carlberg.
140 8o. Dearborn St., Chicage 3. Illlhois.
U.S.A. [2259

BOOKS

NTRODUCTION to Valves.'”

Hallows, M A,Cantab,. M. I.LEEE., and H. K.
Milward, B.Sc.Lond., A.I.M.E.E. Describes
the principles, construction. characteristics and
vses of most types of radlo valves. The
approach is simple and, as far as possible, non-
mathematical, but the book provides the
student with a thorough understanding of
valves and how they work.
hooksellers. st 9/4 from Iliffe Books
Dorset House. Stamford St.. London, S.E.1.

(2 ADVANCED Theory of Waveguides.” By L.
Lewin. Sets out various methods of treat-

By R. W.

i problems arising in work on this complex
ject. The author has selected for discussion
a rumber of toplcs as representative of the feld

in which the centimetre-wave engineer is en--

gaged, many of the examples being concerned
with the rectangular waveguides. 30/- net from
all booksellers, By post 31‘- from Iiiffe Books

é.tgi Dorset House, Stamford St.. London.
IRELESS Servxcm Manuel.” By W. T,
Cocking. M.LE. This. the ninth

edition of a standard work. which has come to
e recognised as a reliable and comprehensive
guide foi amateur and professiorial alike, has
been thoroughly revised and set in a larger
and handier format. Essential testing appara-
tus Is described and logical methods of deducing
and remedying defects are explained, A com-
pletely new chapter on_the servicing of fre-
modulated V.H.F, receivers has heen

. 17/6 from all booksellers, B{{ post
18 8 from Iliffe Books Ltd . Dorset ouse,
Stamford St.. London. S.E.1.

'RADIO Deslgner’'s Handbook.'” Editor, F.
Langford-Smith, B8.8c.. B.E , Senlor Mem-
ver I.R.E. (U.8.A.). AM.IE (Aust). a com-
prehensive teference book, the work of 10
authors and 23 collaborating engineers, contain-
ing & vast amount of data in a readlly accessible
form: the book is intended especially for those
interested in the design and application of radio
receivers or audio amplifiers. Television. radio
transmisstion and industrial electronies have
been excluded in order to llmit the work to a
reasonable size. 55/- net from all booksellers.
By post 57/9 from Ilifle Books Ltd., Dorset
House, Stamford St., S.E.l.

Instrumentation at its best . . .

S S
SIFAM ELECTRICALINSTRUMENT 00 LTD
WOODLAND ROAD, TORQUAY Tel. 63822/3

8,6 net from all’
Ltd.,.

v e



MARcH, 1963

WIRELESS WORLD

133

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF - LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.

SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

diustrated brochure and other information
will be gladly sent on request.

DEPT. **W.W."
Oddie,Bradbury & Cull Ltd.,Southampton

Tel. 55883 Cables: Fasteners, Southampton

® SECOND Thoughts on Radio Theoiry.’" By
] Cathode Ray of * Wireless World.™ Forty-
four artletes reprinted from popular '~ Wireless
World ' sertes, in which the author examines
var.ous aspects of elementary radlo science.

expla.ns them clearly. and shows that there |
is apparent |

may be more behind them than
from che usual text-book. This volume deais
with buasic ideas. ecircuit elements and tech-
niques; circuyit calculations: and some matters
in iighter mood, An entertaining and helpful
text-oook for the student, refresher course for
the engineer and reference book for all com-
bined: 25/- net from all booksellers. By post
z€ 4 from Iliffe Books Ltd. Dorset House,
Siamford St., S.E.1.

g BASIC Mathematics for Radio and Elee-
tronics." By F. M, Colebreok, B.Sc,.
D.I.C.A.C.G.I. Revised and enlarged by J. M.
Heud M.A. (Cantab.), Presents in readable
form a complete course in basic mathematles
from engineering students of ail Kkinds and
leads on to the more advanced branches of
mathematics of increased importance to radio
engineers. In this edition the chapter cover-
ing the application of mathematics to radio
has been revised and enlarged, while new sub-
jects covered include Stability, Linear Differ-
ential Equatlons, Elementary Statistics, Short
Cuts to Numerical Calculations and an Intro-

duction to Matrices. Will be invaluable to
those without previous knowledge of the
subject. 17/6 net from all booksellers. By

post 18/6 from Iliffe Books Ltd., Dorset House,
s.amiord St., S.E.1.

ELEVISION Englineering Prinelples and

Practice, Vol. ITI, Waveforin Generation.’
By 8 W. Ames, B.Sc.(Hons.). A.M.I.E.E., and
D. C. Birkinshaw, MBE.,, M.A,, MIEE, The
third volume of a comprehensive work on the
fundamentals of television theory and prac-
tice, written primarily for the instruction of
BBC «ngineering staff. This volume gives the
spplication in telev.sion and sinuscidal, rectan-
guiay, sawtooth and parabolic waves and shows
the mathematical relationship between them.
The main body of the text is devoted tc the
fundamental principles of the ecircuits com-
monly used to generate such signals, the treat-
ment beinlg largely descriptive in nature and
therefore less mathematical than that of the
previous volume. The work Is intended to
provide a comprehenstve survey of modern
teiev.sion principles and practice, 30/- net
from all booksellers. B; nost  31/- from
Iliffe Books Ltd., Dorset House. Stamford St.
Londan, S.E.1.

M BACS or Nomopgrams.' By A Gilet

Translated from the French by H. D
Phippen and J. W. Head Most engineers have
made .s¢ of nomozrams at some time in therr
careers, and are fully alive to the fact that
tney are a very convenient tool when the same
formula has to be solved repeatedly for several
sets of variables, It is fair to say. however.
that only a small proportion of even those who
hab_tually employ nomograms know how
construct them for their own use. Most of the
comparatively small literature on thz subject
is -written for mathemalicians and 1s extremely
difficult for the practical engineer to compre-
hend. This book is essentially practical and
not only demonstrates the many an] variel
applications of the abac or nomog:am, but
shows how even those w thout high!y special-
ized mathematical knowledge muy consiruet
their own charts. 35/- net from all book-
sellers. By post 36/- from Ilifle Books Lid..
Dorset House, Stamford St., S.E.1.

i

1

|

3 BANK UNISELECTOR BWITCHES.
£2/15/-. 4 bunk £9/5;-,
contact 476.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex-GO\'t. 0-9,099, 25/60 v. D.C. Bize 4:x1xlin [
Bingle coil 2,300Q, 15/-.
CHOKES. 5H. 180 tv/a. §/@. 8B 120 m/s. 8/6.
STOP WATCHES. NINE-JEWELLED WALTEAM.
Onc revolution every six seconds. Start, stop und
fiyback. Serewed back, bezel dusiproof case. J0/-.
ALL GAUGES INSTRUMENT WIRE. Tiu copper
enamelled cotton silk resistance wives (rom 16 8.W.Q,
to 50 8.W.G. List sent on request. Bend B.AE.
SUPERIOR TYPE DESK PHONES, black hakelite
cases. Complete with Hand Sei, Diul 0-8 and iuteriag
bell, £3/7/6.
ELECTRICITY S8LOT METERS. {1/~ in slvt) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 200/250 v. 10 A., 84/-; 15 A. 84/-;
20 A. 104/-; other amperages avallable. Recondi
tloned as mew. 2 years’ guarunlee.
SYNCHRONOUS A.C. MOTORS (geared meter move-
ments) 200250 v, for models, elc. Approx. size J: 3
» 3in. weight 1ilb, 7/6.
§-WAY PRESS-BUTTON INTERCOM. Tclephones in
bakelile case with junction box. Tholoughly over:
hauled und puarunteed, £4/12/6.
10-WAY PRESS-BUTTON INTER-COM, TELE-
PHONES in bakelite case with junction box. Thor
oughly overhauled. Guaranteed. £6/15/-.
£20-WAY PRESS-BUTTON INTER-COM.
PHONES, in bakelite case with junetion box.
ouglhly overhauled. UGusravteed, £7/15/-.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as mew. 200/250 v. 10 A. 42/6; 15 A.
52/6; 20 A, 57/8. Other uwnperages uvailuble. 2
years' guaraniee.
CHROME TELEPBONE DIALS. 0-9. Byitable ior
Inter-otice and fuclory installation. 12/6.
G.P,0.TELEPBOKE TYPE CARBON HANDSETS, 10/6.
MOVING COIL EARPIECES with rubber puds, T~ |
each.
DESK PBONES. Oompletle uwith Hund 8et and Dial
0-9, 1n black Lakelite case s internal betl, £1/17/6.
?" ROI/IND MOVING COIL SPEAKER % ohm. 10.8
0" 22/6.

All prices include carriage in United Kingdom

23 LISLE ST. (er. 2069} LONDON, W.C.2

Glosed Thursday 1 p.m. Open aH day Saiurday

25 contactr,
6 bank hall wipe 23

TELE-
Thor-

RADIO COMMUNICATION

J. H. Reyner and P. J. Reyner

Covering the syllabus of the City
and Guilds Telecommunications
Technicians courses and the corres-
ponding parts of the Institution
this book will be

invaluable to both the student and |

Examinations,

the practising engineer,

55s. net. |

PITMAN

RESISTANCE WIRES
EUREKA -CONSTANTAN

Most Gauges Availabie

NICKEL-CHROME MANGANIN
NICKEL-SILVER

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED
B.A. SCREWS, NUTS, WASHERS.
soldering tags, eyelets and rivets.
EBONITE and BAKELITE PANELS,

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES. ALL DIAMETERS.

SEND STAMP FOR LiST. TRADE SUPPLIED.

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
Phone: Giissold 4688

PANEL
METERS

A comprehensive range of
MICROAMMETERS —AMMETERS—
VOLTMETERS.

PROMPT SERVICE

E.LR. INSTRUMENTS LIMITED
329 Kilburn Lane, Lordon, V.9 Tel.: LAD 4168

‘CELLOSENE’

CELLULOSE
WADDING

AS RECOMMENDED
BY GOODMANS
FOR RESONANCE DAMPING

40-ply (4" nominal thickness) 36" wide

5 yd. roll 19/-

Carriage 3/-
Sole retail distributors

H. L. SMITH & CO. LTD.

287/289 EDGWARE ROAD, LONDON W.2
Telephone Paddington 5891/7595
RANGE OF
GOODMANS & WHARFEDALE
LOUDSPEAKERS ON DEMONSTRATION
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INSTRUMENTS DOUBLE BANKED
FOR THE PURPOSE OF SOLDER
JOINTING CIRCUITS CONTAINING
VARIED SIZED TERMINATIONS,

For catalogue apply direct to

ADCOLA PRODUCTS LTD

ADCOLA HOUSE, GAUDEN ROAD,
LONDON, S.W. 4,
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