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THE

SCALE

IS

INSIDE!

This Ediswan Radio DF Compass Tube ends
parallax errors for the simple reason that the scale
is printed on the inside face in actual contact with
the phosphor screen. The scale pigment used is
completely inert and unaffected by the electron
beam. It is a dense black and does not fade after
prolonged use.
Contrast is further improved by the aluminised
screen which greatly intensifies the brilliance of
the trace.
Anti -Dazzle Face All CRTs in this range have
a concave face, treated on the outside with a robust
process which eliminates distracting specular
reflections and gives the impression of a soft matt
ground glass finish.

ED/SWAN 6 -in. Aluminised Indirectly Heat-
ed Cathode Ray Tube for Radio DF Compass
and other applications. High Brightness
Level. Internal Scale.

Scale Applications The tube is available with
an octantally corrected scale (31C1) or a uniformly
graduated scale (31C2). Other versions can be
supplied printed with selected portions of the
Smith's Impedance Diagram.
Invitation We should welcome discussions with
designers and manufacturers who have specific
requirements involving special scales.

BRIEF SPECIFICATION

Heater voltage (volts) Vh 4.0-61
Heater current (amps) Ih 0.72-0.6
Anode voltage, rating (kV) Va (max)1"
Anode voltage, typical operation (kV) Va 9.5

INDUSTRIAL VALVES & CATHODE RAY TUBES
Associated Electrical Industries Limited
Radio & Electronic Components Division
155 CHARING CROSS ROAD, LONDON W.C.2. TELEPHONE GERrard 8660

CRC 16113
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FOR COMPLETE DATA

ON MULLARD VALVES, TUBES,

SEMICONDUCTORS

AND COMPONENTS

COMPREHENSIVE TECHNICAL HANDBOOK SERVICE
The Mullard Technical Handbook has long been established as the comprehensive
reference work for all those needing full data on Mullard Valves, Tubes and
Semiconductors.
It has now been replanned : a volume on Electronic and Magnetic Components has
been added and Volume 1A incorporated in enlarged Volumes 1 and 3.
The Handbook Service includes the supply of any or all of the loose leaf volumes
listed below, plus the automatic issue of revised and supplementary sheets as
and when published.

Mullard Limited,

T.S.D. Data and

Publications Section,

Mullard House,

Torrington Place,

London, W.C.1

VOLUME 1 Receiving and Amplifying
Valves and Television Picture Tubes
recommended for use in current and
new equipment, and Special Quality
Receiving Valves.

VOLUME 2 Older Receiving and
Amplifying Valves and Cathode
Ray Tubes, available for
maintenance of existing equipment.

VOLUME 3 Power Valves and
Rectifiers, Gasfilled Valves and
Tubes, Cathode Ray Tubes and
Microwave Devices for
Industrial and Transmitting
Equipment.

VOLUME 4 Semiconductor
and Photoelectric Devices.

VOLUME 5 Electrical
and Magnetic Components.

Full details of this Service, including
subscription rates and application
form, will be supplied on request.
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Local Sound Broadcasting 
COINCIDENT with the Postmaster General's 
appointment of a Committee on Broadcasting there 
has been another revival of activity among the advo- 
cates of commercial sound broadcasting for this 
country. With the example of independent tele- 
vision before them, there has been little hesitancy 
in trying to get in on the ground floor of any similar 
enterprise which may be started in sound broad- 
casting. In anticipation of the recommendations of 
the Pilkington Committee, the advice of the P.M.G. 
and the decisions of the Government -all of which 
must be made at the latest by 1964 -scores of com- 
panies have been registered up and down the coun- 
try to exploit the "new'' medium if permitted to 
do so; new, that is, for this country. 

In America and elsewhere commercial broad- 
casting, after many trials and tribulations, has found 
its level in national life. No doubt the spectacle 
of early chaos was the deciding factor when the 
decision was taken in 1927 to establish broadcasting 
in this country as a public service. Time has proved 
this decision to have been a wise one, and the 
quality and integrity of the British Broadcasting 
Corporation's work has compelled the admiration of 
the world. :is task has not been easy, and its purse 
strings have always been drawn tight by the neces- 
sity of keeping the licence fee at a reasonable level 
and, until recently, by the raids made by the 
Treasury on the available funds for purposes other 
than domestic broadcasting. Within these con- 
straints it has progressively expanded the coverage 
of its service, and the range of programme material. 
It could and no doubt would have done even more 
if the funds had been available. 

Regional broadcasting, as at present organized by 
the B.B.C., is administratively convenient, and it 
benefits the nation as a whole by originating in the 
regions new programme material which is of 
general interest. It is of value, 'too, in preserving 
racial traditions and language, as in Wales and 
Scotland, but in other respects it has failed in its 
attempts to provide a news service of regional in- 
terest. The reason is that the regions are too large. 
Even in large centres of population community in- 
terests seldom extend for more than a mile or two. 
The affairs of Harrow and Hoxton can seem as 
mutually remote as those of Redruth and Romsey. 

It is, of course, possible to go too far in the oppo- 
site direction, and no one would suggest that in- 
terests should be narrowed to the extent that they 
are in the literally local broadcasting systems, cir- 
cumscribed by inductive loops, which are to be 
found, for example, in hospitals and office buildings. 
The happy mean has probably already been estab- 
lished by the free play of supply and demand for 
local newspapers, and the areas served by these 
papers might well serve as a guide to the siting 
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of local broadcasting stations. The provincial 
papers have in fact shown a shrewd interest in the 
proposals for local sound broadcasting, stimulated 
no doubt by the thought that if it is to be run on 
commercial lines, some proportion of advertisement 
appropriations will move in that direction. 

There can be little hesitation in endorsing the 
principle of local as distinct from regional broad- 
casting, but we foresee plenty of scope for argument 
as to the best means of providing and running it. 
The B.B.C. has unrivalled professional experience, 
both on the engineering and programme sides, but 
would the money be forthcoming, and would admin- 
istrative traditions be changed enough to give the 
degree of decentralization necessary for a truly local 
service? An "independent" service run on com- 
mercial lines would have no difficulty in finding 
money (frequencies might take a little longer); but 
should we then find ourselves with a lot of little 
Luxembourgs churning out "pop" records for the . 
teenage owners of transistor portables? It has been 
said that anyone with a gramophone turntable and 
a pile of records could run a local broadcasting 
station. We do not necessarily endorse the implied 
sneer, for there is a wealth of first -class material 
in the record catalogues, quite often technically 
superlative, and prodded that the selection of 
musical items is catholic in taste we cannot have 
too much of it. The B.B.C., even now, does not 
give us enough. 

One manufacturer has already built and demon- 
strated a transmitting station costing £15,000 com- 
plete which could radiate a v.h.f. signal and a 

medium -wave signal, each with a 10 -mile range (the 
medium -wave station would be restricted to day- 
light hours to avoid the long- distance propagation 
conditions of night- time). The problem of finding 
frequencies for large numbers of these stations 
would not be easy, particularly if, as seems logical, 
there should be competition between two or more 
stations within each community. The international 
common frequencies of 1484 and 1594 kc /s are 
hardly enough to accommodate the stations needed 
to cover the local subdivisions of the large centres of 
population and the B.B.C. already radiates from 
Barrow, Cardiff and Ramsgate on one of these 
frequencies (1484 kc /s). 

We hope that the advocates of local sound broad- 
casting will keep their supporters informed of these 
future possible difficulties, and of the delays which 
may be involved in obtaining agreement to the use 
of other frequencies. Distribution by wire would 
remove frequency allocation and interference prob- 
lems, but would still require the Postmaster 
General's sanction and a fundamental revision of 
the conditions under which licences to operate relay 
networks are at present granted. 
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Permeability Tuners for 
PUSH -BUTTON CHANNEL SELECTION AND V.H.F F.M. 

THE basic requirements for a television tuner 
are that it should enable the required channel to be 
selected easily, should have reasonable freedom 
from local oscillator drift, and should provide a low 
noise factor. Further, it should satisfy these 
requirements while providing the maximum possible 
gain without seriously distorting the overall response 
shape of the receiver. 

Types of Tuner 
Permeability tuners are so called because they 
employ movement of a system of cores, made of iron 
dust or other suitable material, for the tuning of the 
radio- frequency amplifier and local- oscillator coils 
in a television receiver tuner unit by variation of 
effective permeability. Normally the whole of 
Band I is covered by one set of coils, and the whole 
of Band III by another set. Changeover from one 
set of coils to another is performed by a switch linked 
to whatever mechanism is provided for operation 
by the viewer. 

Other types of television tuners are the turret 
and the switch, or incremental- inductance, tuners. 
In the turret tuner a separate set of tuning coils, 
on what is known as a " biscuit ", is used for each 
channel, these biscuits being arranged on the 
periphery of a drum. The whole drum is rotated 
to select the required channel, and the coils corres- 
ponding to that channel are connected to the external 
circuit by a system of wiping contacts. Another form 
of turret tuner has the coil sets arranged like the 
spokes of a wheel. This type of construction saves 
space, but can raise layout problems. 

The incremental- inductance tuner has the tuning 
coils divided into sections, and connected between 
contacts of a multi- position switch. The wipers 
of the switch, on operation, make contact with 
successive junctions of the coils, thus selecting the 
required inductance for a given channel. By suitable 
design, all Band -I and Band -III channels may be 
accommodated round a single wafer of a rotary 
switch. 

Comparison of Features 
Of the three types of tuner mentioned above, 
it is easiest to obtain good performance with the 
turret. The separate sets of coils enable conditions 
to be made optimum for each channel, and probably 
for this reason it has found the widest use of the 
three. There i"s, of course, a price to pay - literally, 
for the turret tuner is the most expensive of the 
three to produce. The operating mechanism tends 
to be heavy, and the operating control is virtually 
restricted to a knob with a good finger hold, or 
motor drive. The normal method of manufacture 
requires that both the wired tuner deck and the 
coil biscuits are carefully standardized, so that 
any coil biscuit can be fitted to any deck. Some set 
manufacturers, to reduce production costs, do not 
load fully the turrets with coils for all channels. 

474 

The resulting distribution problem is minimized 
by despatching sets unloaded, and supplying dealers 
with coils for channels in use in their locality. 

The incremental- inductance tuner, although having 
all channels available, is cheaper than a fully - 
loaded turret; but the multiplicity of switch con- 
tacts could be troublesome; it is not easy to align 
(in practice the Band -III inductors are usually 
preformed, permitting no adjustment for individual 
channels other than for oscillator frequency) and 
performance is to some extent a compromise. The 
operating mechanism can be made lighter than 
that of a turret. 

The permeability tuner is as cheap as or cheaper 
than the incremental- inductance tuner, is easier 
to align, and the number of switch contacts is 
smaller. Its method of tuning lends itself easily 
to forms of channel selection other than a knob, 
such as push- button operation. It has not found 
very wide favour in the past due mainly to the lack 
of success designers have had in solving the key 
problem of finding a simple and effective means 
of ganging the tuning of the various coils. In the 
type of tuner to be discussed such a means has 
been found, and continued development has kept 
the performance abreast of modern requirements. 
A permeability tuner can provide all that is neces- 
sary for a high- performance television tuner; fur- 
ther, as will be described later, simple means are 
available of adding to the frequency ranges covered 
(as, for example, Band II) thus increasing its ver- 
satility. Like the incremental- inductance tuner, 
all channels . are built in, and consequently no dis- 
tribution or zoning problems arise. 

Since the introduction of permeability tuners 
with push- button channel selection, some ingenious 
tuner designs offering push -button or piano -key 
channel selection have appeared. 

Permeability Tuners for Bands I and III 
The circuit (Fig. 1) employs the widely -used 
arrangement of a cascode r.f. amplifier followed 
by a pentode mixer having a triode oscillator in 
the same envelope. Two coils, one for Band I 
and one for Band III, are provided for each of 
the four circuit positions requiring a tunable cir- 
cuit. All these coils are tuned by an assembly of 
iron -dust and brass slugs moving inside them, the 
physical arrangement of which will be described 
later. L, and L6 are the r.f. grid coils, L, and L, 
the r.f. anode, L11 and L10 the mixer grid, and L1, and Ll, the oscillator coils, covering Band I and 
Band III respectively. Changeover between the 
Band -I and Band -III coils is effected by the ganged 
switch, S1. L3 and L5 are the aerial coupling coils, 
and these are also switched. This permits inclusion 
of the i.f. rejection filter L1, L,, C C5 in the Band -I 
circuit only, thus avoiding the degradation of noise 
factor which can occur when this filter has to be 
connected in the common Band -I /III input lead. 
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Television 
RADIO FACILITIES 

The r.f. -stage grid tuning capacitance is the input 
capacitance of Vla in series with C8 on Band I, 
and C10 on Band III. C9 provides neutralization 
of C88 on Band III, but neutralization is not provided 
on Band I. 

L9 minimizes loss at Band -III frequencies due 
to the shunting effect of the output capacitance of 
Vla and the input capacitance of Vlb, by forming 
a n network with these two capacitances, as shown 
in Fig. 2. 

The output load of Vlb is decoupled back to 
the earthed grid (which is connected inside the 
valve to the screen between the two triodes) and 
directly to the chassis by C7 and C15. 

The r.f. -anode and mixer -grid tuned circuits 
are top -capacitance- coupled to form a bandpass 
pair. C17 is a common coupling capacitance, while 
C16 operates on Band I only. R3 gives damping 
for the anode coils. The mixer grid coils are effec- 
tively damped by the mixer input impedance. 

In circuits for PCF80 valves a very small induc- 
tance is included in series with C31. This 
reduces the input damping of the mixer at Band - 
III frequencies by means of regeneration due to 
Miller effect. However this inductance is " built 
into " PCF86 valves. 

L1. 
2is 

the i.f. output coil, shown here arranged 
for bottom capacitance coupling to an i.f. amplifier, 
but any suitable coupling method could be used. 

Fig. I Permeability tun- 
er for Bands 1 and III 
using PCC89 and 30LI5 
valves. L4, L8, L11, L13 
(Band I) and Le, L7, L10, 

L14 (Band Ill) have ganged 
cores. The band- change 
switch, S1, is shown in 
Band -I position. 

By VIVIAN H. PIDDINGTON* A.M.Brit.l.R.E 

Oscillator output is capacitatively coupled to the 
mixer grid by C,,,, connected in the Band -I position 
of S, only, and C19 which is common to both Band 
I and Band III. 
Tuning and Ganging 
The most important problems in permeability - 
tuner design are firstly: obtaining adequate fre- 
quency coverage with one set of coils, and secondly: 
ganging together the tuning of all the coils in the 
set. In the type of tuner being described maximum 
change of inductance is achieved by making the 
tuning core operating on each coil a combination 
of iron -dust and brass slugs. Attention must also 
be given to keeping tuning capacities small to enable 
the coil on which the tuning core operates to be of 
adequate length. This is the reason for keeping 

*Bush Radio Ltd. 

Fig. 2 Effective circuit of 
coupling between halves of 
cascode stage. 

Vla 

H.T. 
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capacitors C10 in the r.f. grid circuit and C20 in the 
mixer -grid circuit low in value; these are effectively 
in series with the valve input capacities, thus reduc- 
ing the total tuning capacitance. Ganging is achieved 
by winding each set of coils on one tubular former, 
and the combination of iron -dust and brass slugs 
for each coil is moulded into a complete assembly 
which slides inside the coil former. In operation a 
tappet pushes against one end of the core assembly 
and a return spring bears on the other end to ensure 
that the assembly remains in close contact with the 
tappet. The tappet is, of course, linked to whatever 
mechanism is provided for operation by the user. 

Tracking.- Tracking is carried out by altering 
turn spacing of the appropriate coils rather than by 
differential proportioning of the core assembly. As 
the oscillator frequency is higher than the signal 
frequency, the oscillator circuits have a smaller per- 
centage frequency change than the signal circuits for 
a given signal -frequency range. Thus the turns on the 
oscillator coils must be more widely spaced than those 
on the r.f. coils. This procedure makes it necessary 
to connect an additional parallel capacitor, C20, 
across the Band -I oscillator coil, so that the length 
of this coil is not greater than the length of the 
tuning slugs. If this were not done the oscillator 
coil would have a different law of frequency against 
core movement from that of the r.f. coils. Wiring 
stray inductance must be kept small; where it is 
unavoidably larger than desirable in the Band -III 
circuits, layout is best arranged so that it comes in 
the r.f. grid coil, rather than in the other circuits. 
If this is done, tuning capacities can be arranged so 
that the r.f. grid coil has more turns than the other 
Band -III coils, so that the proportion of coil in- 
ductance to stray inductance is similar in all r.f. 
circuits. Having a large r.f. grid coil allows the 
aerial coupling coil to be larger, and so assists in 
obtaining good coupling. 

Noise 
It has been shown* that for minimum noise factor 
with an earthed -cathode triode: - 

ag, +g, +(g, +g)2 
g,s (optimum) = R 

but for correct impedance match, 

g,2 = (g, + gt + g1)2 

where: g, = aerial conductance (referred to grid) 
g, = valve transit -time conductance 
g, = tuned- circuit conductance 
g, = feedback Conductance 
R.n = equivalent shot -noise resistance of 
valve 
a = constant 

It is thus shown that the value of g, for minimum 
noise factor does not involve g, and this has lead to 
the technique of adjusting the aerial coupling trans- 
former for minimum noise factor, and adjusting g, 
for best obtainable impedance match. A convenient 
way of varying g, is by Co the capacitor for neutral- 
izing Miller effect on the earthed -cathode triode 
which operates on Band III. Neutralizing has not 
been provided for Band I, as it is generally con- 
sidered that on this band the signal -to -noise ratio 

*Tibbs, C. E., & Johnstone, G, "Frequency Modulation Engineering" 
(Chapman & Hall), second edition, pp 364 -372. 

(b) 

Fig. 3 (a) Effective circuit of earthed -grid stage and (b) its 
equivalent bridge form. 

is more dependent on cosmic noise than upon 
receiver noise, and the aerial coupling transformer is 
adjusted for best impedance match. A small point 
to note in connection with Band -III performance 
is that the isolating capacitors, C, and C, with their 
leads look inductive at Band -III frequencies. The 
addition of a small capacitance, C3, in parallel with 
C2 neutralizes this inductance, and helps to avoid 
loss in connecting from the feeder socket to the 
coupling coil. 

Earthed -grid Stage.- One of the important prob- 
lems with this stage in any type of tuner is stability 
(freedom from self- oscillation), particularly with the 
high -slope frame -grid valves now available. The main 
feedback path is by anode -to- cathode capacitance, C,,, 
including any wiring capacitance. The circuit of the 
earthed -grid stage is shown in Fig. 3(a), and the 
equivalent bridge form is given in Fig. 3(b), showing 
how neutralization of C,, is obtained by connecting 
the anode load, Z,, to the grid via C,. The presence 
of C,, complicates the bridge somewhat, but it is 
necessary on Band III to provide a lower -inductance 
chassis return path than would be obtained by way 
of C, + C0; the tuning capacitance for Z,, being 
mainly to chassis. However, conditions for balance 
do exist and are: 

Cg,C, C, 
C,C, + C,C, + CBC, + CB,C, Co, + C,, 

It is not essential to obtain exact balance; partial 
balance gives a sufficient safety factor in most cases. 

Physical Layout 
Some idea of the disposition of components may 
be gained from Fig. 4. The Band -III (at right) 
and Band -I coil assemblies run parallel from front 
to back of the unit with the changeover switch bet- 
ween them on a plane nearer the chassis. The aerial 
input socket is at the top right -hand corner of the 
picture; the i.f. output coil can be seen at right centre, 
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and the i.f. rejector assembly is in the top left -hand 
corner. 

The basic push -button mechanism for channel 
selection, as used on current designs, is at the bottom 
of the unit in the figure, and part may be seen. 
The mechanism consists of four spindles each with a 
return spring; and a latching plate for holding the 
selected spindle in the " in " position, Pushers on 
the end of each spindle operate on the core assem- 
blies via the tappet mentioned earlier, by sliding 
in slots in the end plate casting. The position of 
these pushers relative to the spindles may be varied 
on turning the spindles which have a screw thread. 
The spindles also carry flanged blocks to move the 
rocker arm operating the changeover switch. 

Adaptation for Three -band Working 
There are applications where it is required to 
receive frequencies which are outside the normal 
Bands I and III whilst still using the television tuner. 
A particular case is Band -II v.h.f./f.m. sound radio 
in combined radio -television receivers,. This case 
is particularly interesting since, for reasons of 
Fig. 4. View of underside of Band I /111 permeability tuner. Her 
in plan, the push buttons are at bottom of picture. 

Fig. 5. R.F. -stage 
anode circuit showing 
connection of Bond -ll 
loading coil. 

adequate adjacent -channel selectivity, a lower inter- 
mediate frequency is required for Band -II operation 
than is normally used for television sound; thus the 

i.f. output circuit (which is dealt 
with later) is required to respond 
to two frequencies. 

The method adopted is to shunt 
the Band -I coils with pre -set in- 
ductors of such a value that tuning 
the Band -I coils covers the fre- 
quency range required for Band II. 

e the unit is shown 
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Circuit Description. -Fig. 5 
shows the r.f. anode circuit to illus- 
trate the method. The normal 
Band -I and -III coils, together with 
a section of the Band -I /III change- 
over switch, S is shown here. A 
second switch connects the Band -II 
loading coil across the Band -I coil, 
and short- circuits the Band -II coil 
when not in use. It will be noted 
that the Band I /III changeover 
switch, S1, must be in the Band -I 
position for Band-II operation, and 
S, must be in the TV position for 
Band I /III operation; these switch- 
ing requirements are carried out by 
the push- button mechanism. 

The oscillator coil presents an 
interesting problem. Table I on 
the next page gives the relevant de- 
tails of the Band -I and Band -II 
oscillator frequencies, and it will 
be seen that in order to provide 
the preferred 10.7 Mc /s i.f. with 
the oscillator lower in frequency 
than the signal, the tuning range 
is halved but the mean frequency 
is of the same order. Thus the 
change of frequency with tuning 
core movement must be reduced 
without altering very much the 
mean frequency from that given 
by the basic Band -I coil. 

The circuit used is given in 
Fig. 6(a) and shows how the re- 
quired conditions are achieved by 
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TABLE I 

Function Intermediate 
Frequency (Mc /s) 

Oscillator Frequency (Mc /s) 

Relative to 
Signal 

Minimum Maximum Range Mean 

TV (sound) 
V.H.F. /F.M. 

38.1 
10.75 

Higher 
Lower 

79.5 
78.5 

101.5 
89.5 

22 
11 

90.5 
84 

(a) 

TVI 

F M a 

S2 F S2 

TV TV 

BAND BAND 
I I 

BAND BAND° 
lII III 

connecting a loading coil. FMa, in parallel with the 
Band -I oscillator coil (TV I), lowering the resultant 
inductance; and a small coil, FMb in series with this 
combination, raising the inductance to the required 
value. The effective circuit without switching is 
show in Fig. 6(b); as the tuning core only operates 
on TV I, the tuning frequency range may be con- 
trolled by the values of FMa and FMb while 
keeping the mean inductance constant. 

The loading -coil formers are mouldings with clip 
feet which enable them to be mounted on the 
additional changeover switch, S2. Fig. 7 is a view 
of a tuner fitted with Band -II loading coils and 
switch. The three coils with screw core adjustment 
are the r.f. coils, and the coil on the right wound 
directly on an iron dust core is the parallel oscillator 
coil, FMa. Setting of the Band -II oscillator is 
carried out by altering the spacing of turns on FMb, 
which is the small air -cored coil seen in front of 
switch S2, on the right. 

I.F. Coupling Circuit. - It was mentioned 
earlier that on Band -II operation the oscillator 
frequency is arranged to give an i.f. of 10.7 Mc /s. 
Fig. 8 shows how this i.f. and the normal television 
i.f. of 34.65 to 38.15 Mc /s is coupled from the tuner 
to the i.f. chassis with only one cable connection. 
Lb, tuned by C,,, and L,,, tuned by C,,,, are bottom 
capacitance coupled by Co, and form a normal 
bandpass pair for television i.f.; L,, acts in this 
condition as a choke to feed h.t. to the mixer without 
appreciably modifying the coupling impedance, Co. 
For operation at 10.7 Mc /s L, is tuned by Co. 
Lb and L, are both small enough to present a 
negligible impedance at this frequency, and the 

Above: Fig. 6. 
Simplified oscillator 
circuit showing (a) 
Bond 1111 /Ill switch- 
ing and (b) com- 
ponents operating 
for Band II working. 

Right: Fig. 7 Per- 
meability tuner with 
Band -Il loading coils 
fitted. 
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Fig. 8 Dual i.f. (television and 
10.7 -Mc /s f.m.) coupling circuit. 

TUNER LINK I CHASSIS 

COMMON I.F. 
AMPLIFIER 

combination acts as a single -tuned -circuit coupling. 
Typical Band -II gain is 45 db. with a noise factor 
of 6.5 db. 

Performance 
Table II gives typical performance data for a pro- 
duction two -band permeability tuner with a 30L15 
cascode amplifier, and a 30C1/PCF80 mixer and 
local oscillator. It is appreciated that the gain of a 
tuner is dependent on the design of the coupling 
circuit between the mixer and first amplifier. The 
figures given are typical of those actually obtained 
between aerial input and first i.f. amplifier grid, the 
i.f. coupling transformer having virtually no damping. 

In Fig. 9 are given r.f. response shapes for various 
channels and Fig. 10 shows drift characteristics for 
Band I, Band II, and Band III. 

Conclusion 
One of the most important improvements to television 
receivers in recent years has been the introduction of 
r.f. amplifying valves with a lower equivalent noise 
resistance at Band -III frequencies, allowing a less 
noisy picture to be obtained in areas of low signal 
strength. These valves also provide higher gain, 

TABLE II 

Channel 
Number 

Gain 
(dB) 

Noise Factor 
(dB) 

Input - 
impedance 

Modulus (S2) 

2 
8 

51 
48 

4.5 
1 6.5 

100 
60 

I.f. rejection >40dB over whole of vision and 
sound i.f. band. 

and with the higher -slope mixers now becoming 
available the design of tuners with a gain of about 
60 db seems possible. With this order of gain it 
would be feasible to provide adequate fringe -area 
sensitivity with the same number of valves as was 
formerly used for strong signal areas. It is possible 
for permeability tuners to take full advantage of the 
improved qualities of these new tuner valves and 
produce a performance comparable with all other 
types of tuner. 
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Airshow Electronics 
REVIEW OF TRENDS AS SEEN AT FARNBOROUGH 

ALTHOUGH not lacking in quantity, electronic 
equipment at the S.B.A.C. exhibition this year was 
sometimes quite hard to find -the small black box 
tucked away on the comer of a large stand replete with 
aircraft models and engines, for instance. One of these 
half -hidden black boxes was, however, the key to this 
year's show -its label said, succinctly, " Airborne Elec- 
tronic Computer." 

Automatic systems for aircraft control are not, of 
of course, new. But what is new is the widespread 
appearance of comprehensive systems linking many 
operations with little or no human intervention, whether 
on the ground, in the air, or between air and ground. 
One of the first of these was " Autoland " -the B.L.E.U. 
system that actually puts down the aircraft on the run- 
way in any weather (rather than first placing it for the 
commencement of landing, as have other " blind " 
systems), which was demonstrated in 1958. Now, how- 
ever, it is possible to see the emergence of a pattern of 
-development-a tendency to take from man, whether 
he is pilot, navigator or air traffic controller, the tasks 
which resolve themselves into purely logical processes; 
but which either have to be performed over and over 
again, or at high speed, and give them to a computer. 
For instance, Decca have, with their Omnitrac digital 
computer, solved the problem of the conversion of the 
Decca Navigator hyperbolic system of presentation of 
information to cartesian co- ordinates without the errors 
inherent in an analogue system. This allows, for 
example, automatic flying " on Decca " with autopilot 
equipment, or " distance to go " and " on track " 
presentations. 

Computers are not used as aids solely for long -range 

Wire -wrapped joints in the Ferranti " Airpass " airborne 
interception radar as an aid to reliability. 

;50 

or high -speed flying, though. The flying of a helicopter 
" by hand " is not an easy matter, and here the use of a 
computer helps by not only controlling the various 
engine parameters automatically but also by executing 
programmed manoeuvres such as the change from for- 
ward flight to hovering at a chosen height, and, still more 
important, the stabilised automatic maintenance of this 
state (Louis Newmark). 

Automatic reporting of flight data to the ground is 
another way in which work can be lessened for both 
air and ground operators. Cossor were demonstrating 
an experiment to assess the feasibility of doing this in 
digital code in the medium -frequency bands, the use 
of which would enable the system to be used on long - 
haul routes. Suitably adapted, this type of system could 
feed directly into an a.t.c. computer. 

Automatic triangulation from d.f. stations is a most 
valuable aid to air traffic control, and this was shown last 
year by Marconi's, using time- sharing methods to give a 
display on one c.r.t. This year S.T.C. had on show 
their automatic triangulation equipment in which 
individual c.r.ts display the bearings resolved from 
several v.h.f. /d.f. stations. The images from these are 
combined optically with each other and with a map 
transparency, and the whole is fed into a television 
camera : thus for each display only a monitor unit is 
necessary. The inherent flexibility in use afforded by 
television techniques is a great advantage : messages, for 
instance, can be " written into " the system. 

Finally, on the ground, the major work -load of making 
the record of flight data and keeping it current can be 
taken over by a computer, as it is planned to do with 
the Ferranti " Apollo " at Prestwick. Of course, 
" Apollo " will have to be hand -fed with data, for the 
moment; but it will be able to work out on demand 
flight programmes and, what is more important, detect 
future possible convergences of aircraft. 

Although it can be seen that complete automatic con- 
trol, which cannot make mistakes, may result from 
application of these techniques, this would be of little 
use if the equipment were not reliable. The efficiency 
and cool running of transistors can help in the attain- 
ment of reliability because they do not make the en- 
vironment of other components so likely to cause 
failures- techniques for making connections without the 
use of solder (wire- wrapping, say) help. But even with 
these improvements, there remains the possibility of 
system failure and, to guard against this, redundancy, 
in the shape of multiplication of equipments, must be 
employed. One method suggested is to have three sets 
of equipment, whose outputs are compared. If one 
differs from the other two, it is switched out, and if 
further deviations then occur the system becomes un- 
usable. Alternatively, two sets of equipment are carried 
and these two sets have their failure -prone portions 
duplicated. If a difference is detected between the 
" twins " of one set, then a changeover to the second set 
is made. 

Perhaps the best course is that adopted in the case 
of " Autoland " and " Apollo " -the gradual introduc- 
tion of automatic systems, piece by piece. Autoland's 
height -control system " Autoflare " is to be installed in 
civil DH121 and VC10 airliners and should be in use 
by 1964: later, as experience (and confidence) mount, 
the next steps towards completely automatic programmed 
take -off and landing may be taken. 

Of course, none of these exciting possibilities can 
come to pass without improvements in techniques to 
make certain the acquisition of unimpeachable data: 
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there was evidence of these in plenty at Farnborough. 
Radar performance can be improved out of all recogni- 
tion by the application of parametric amplifiers : Marconi 
plan to do this for their S264 series of 50 -cm surveillance 
sets. An experimental amplifier shown used an Adler 
tube (fast -wave electron -beam type) and improved per- 
formance is achieved by locking the pump oscillator to 
the signal by means of the radar's crystal control. The 
gain of 20dB and low noise factor realized means that 
the noise contribution of following stages can be ignored. 

Cossor, too, were showing an improvement for radar 
surveillance in the ground equipment to match the 
secondary-radar transponder shown last year. This 
ground equipment uses a double aerial array, one part 
having a narrow, high -gain beam and hence many side - 
lobes, and the other practically omnidirectional coverage 
which is at least + 10dB in relation to the worst side- 

Marconi " Sixty " series of airborne v.h.f. radio and 
navigation apparatus. In this transistors are used in 
all stages except the 25 -W transmitter output. Modular 
construction in which the modules are sealed and filled 
with inert gas (nitrogen) is employed and the complete 
R/T and navigation equipment seems no larger than 
some of the earlier valve v.h.f. R/T transmitter -receivers. 

With the hope of providing a world -wide navigation 
aid using only relatively simple equipment in the air- 
craft, the Royal Aircraft Establishment is conducting 
a series of tests with a " flying laboratory " in a Comet 
to check on the long -range phase -stability of v.l.f. radio 
stations such as GBR Rugby (16 kc /s). In flight, the 
transmissions are compared with a stable crystal oscil- 
lator carried in the aircraft and the errors charted. If 
results prove satisfactory, a chain of, say, six ground 
stations could provide cover for the whole globe. 

Picture synthesizer of S.T.C. 
PVT2 v.h.f. /d f. auto- triangula- 

tion equipment. Individual c.r.ts each dis- 
playing bearing from one station face upwards 
into optical system employing part- silvered 
mirrors. 

lobe. The transponder in the aircraft might ordinarily 
respond to sidelobes of the main array and thus give 
erroneous results; but with the Cossor system the trans- 
ponder receives two pulses, the first from the omni- 
directional array and the second from the directional 
aerial. Circuitry in the transponder does not allow a 
" reply " to be given unless the amplitude of the second, 
directional pulse is stronger than -9dB with respect to 
the first pulse. Coding of the transponder reply allows 
the automatic transmission of information. 

The recording of radar signals is something which 
has hitherto been confined to film. However, Decca 
were demonstrating the use of an Ampex video -tape 
recorder for radar recording. Bearing information from 
the aerial is recorded on the " cue " track of the tape 
and the radar sync and video are recorded on the 
video track. Viewing a replay of a tape made from 
the DASR1 radar at Arlanda airport, the reproduction 
was so realistic that the picture had all the immediacy 
of a live radar display. 

New communications equipment showed even more 
startling results of concentrated development in the 
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Cossor SSR 4 G ground -equipment racks for 
secondary radar. 

Unit from Marconi " Sixty " series transistor v.h.f radio 
and navigation equipment, with module removed anJ 
opened. 
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FIRATO 1960 

The Amsterdam 

Radio and 

Electronics Exhibition 

OF the many -some would say far 
too many -annual radio exhibitions in 
Europe the Dutch " Firato " can lay 
fair claim to being at the present time 
the most international of them all. It 
is strongly supported not only by 
native industry but by the British, 
German and American industries, 
either directly or through agents, and 
can claim at least token exhibits from 
many other countries, including for 
example East Germany and Japan. 
The public is admitted from 2 p.m. 
to 5 p.m. and again from 7 p.m. to 
10.30 p.m. (at 5 p.m. the power is 
switched off and everyone takes time 
off for an evening meal), but traders 
are admitted at 10 a.m., and quite 
obviously it is primarily a trade ex- 
hibition. Not only is it a shop for 
Netherlands importers, but there is 

Hackethol flexible coaxial cables. 
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a good deal of export activity by 
firms such as " Aristona " which ex- 
ports domestic receivers mainly to 
Scandinavia. 

The exhibition covers industrial 
electronics, communications, measur- 
ing instruments, components and 
materials in addition to domestic 
broadcast receivers, and is unique in 
bringing together for direct compari- 
son on the stands of the bigger agents 
most of the world's leading manu- 
facturers of test and measuring equip- 
ment. Names like Advance, Cossor, 
Electronic Instruments, Epsylon, 
English Electric, van der Heem, 
Marconi, Sanders and Sullivan 
appeared together in the stand of 
ANRU (Algemeene Nederlandse 
Radio Unie), while on the stand of 
C.N. Rood the products of Felten and 

Radio Becker marine R/T transmitter and 
receiver Type HB- 3 /75 -DSK. The trans- 
mitter (135W) operates on 33 channels 
between 17 Mc /s and 1,600 kc /s, and the 
receiver has a built -in auto alarm. 

Guilleaume Hewlett- Packard, Rohde 
& Schwarz, Saunders -Roe, Tektronix 
and Varian Associates and more than 
twenty other firms could be ex- 
amined side by side. 

Philips have considerably extended 
their range of c.r. oscilloscopes for 
servicing, and new models include 
GM5601 (d.c. -5 Mc /s) with 18 -step 
timebase (0.5µsec /cm -200 msec/ 
cm) and improved triggering facili- 
ties; GM 5603 (d.c. -15 Mc /s) with 
differential input; and GM5639, an 
X -Y display with identical amplifiers 
having less than 2 degrees phase shift 
up to 1 Mc /s. 

An interesting use of a TV set as 
an oscilloscope was seen on the Agfa 
stand. Using a sampling tech- 
nique with vertical instead of hori- 
zontal scanning, waveforms from 
a tape recorder were shown in 
silhouette. 

Communications were well re- 
presented by firms such as AEG, 
Siemens, Standard Electric, Racal 
and Radio Becker. The latter is a 
firm with branches in all the Dutch 
ports which specializes in short- and 
medium -wave transmitter- receivers 
and echo -sounding equipment for 
coasters and tugs. 

Domestic television receivers demon- 
strated at the show were notable for 
the uniform excellence of the line 
interlacing, which is accounted for 
not only by good design but also by 
the better synchronizing system in- 
herent in the 625 -line standard. The 
" new square tubes," as the 59 -cm 
(23 -in) sizes are referred to on the 
Continent, were available in sets by 
Baupunkt, Grundig, Nordemende, 
Philips and Telefunken. Fully auto- 
matic operation, including fine tun- 
ing, was general and there was a 
trend towards the " slim line " in 
cabinet design, led by Erres against 
a stand décor of haute couture (in- 
cluding fashion displays). of 
their sets use the short 110° tubes 
and have a depth of 27 cm (l01 in.). 
The rotary channel -changing switch 
at the side of Erres sets is set at an 
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r-- 
Right: Stereovox twin 
loudspeaker with double 
elliptical reflector. 

Below: Philips AG456 
stereo record player. 

Above: Telefunken "servo- chassis" partly 
dismantled. 

angle in its recess for ease of opera- 
tion. All controls of the Rafena 
(East- German) TV sets are on the 
back panel, leaving the front and 
both sides of the cabinet completely 
clean. 

The outdoor television aerial dis- 
play in the street fronting the exhibi- 
tion once again emphasized the com- 
plexity of Continental all -wave 
arrays. The mechanics of mounting 
presents a greater variety of problems 
than in England. Continental archi- 
tecture makes use of a far wider range 
of roof pitches and chimney sections. 
Firms such as Pyros Antennetechnik 
and Schniewindt offer an amazing 
choice of galvanized ironmongery in- 
cluding gutter clamps, mast footings 
complete with tile flashings, etc., to 
meet all contingencies. 

Flexible coaxial cables with spirally 
corrugated inner and outer tubular 
conductors and in diameters up to 
about 3 in. were noted on the stand 
of P. Regoort. They are made by 
Hackenthal Draht- and Kabel -werke 
A.G. of Hanover under the name 
Flexwell. 

Among sound broadcast receivers 
the new Telefunken " servo- chassis " 
attracted a good deal of attention. 
This is of unit construction with 
printed circuit panels interconnected 
by snap contacts along the edges. It 
is quickly dismantled for easy servic- 
ing. The Siemens RB11 small table 
model with oiled teak cabinet made a 
welcome breakaway from the current 
trend of plastic cabinets. Philips 
made a last -minute addition of an 
artificial reverberation line in their 
F7X128 radio -gram. A reverbera- 
tion time of 2 sec with 30 msec delay 
is provided. The " Freiburg Vollau- 
tomatic 125 " table receiver with 
five loudspeakers, remote control 
station seeking, automatic tuning and 
every known refinement took pride 
of place on the Saba stand in their 
125th jubilee year. 

An interesting loudspeaker 
assembly giving, as the makers claim, 
an " almost stereophonic " effect is 
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the Stereovox designed by a Dutch 
amateur, Mr. van Hedel, and marketed 
by Waller & Platte C.V. of Amster- 
dam. Two parallel- connected loud- 
speakers, tilted 55° from the vertical, 
project sound into a double elliptical 
reflector which diffuses the sound 
and removes the impression of a point 
source. The demonstration of this 
loudspeaker was convincing -even 
more so when two were used in a 
two -channel stereophonic system. 

Among new Philips record repro- 
ducers the AG4156 stereo player was 
noted for its attractive appearance 
and for the loudspeaker arrangement 
which gives the possibility of varying 
the effective baseline of the sound 
sources by using reflections from the 
walls in a corner of the room. 

Once again the keen interest of the 
younger generation in radio and elec- 
tronics and the sympathetic under- 
standing of the Netherlands firms like 
Amroh and Philips of their needs, 

first as hobbyists and then as serious 
students, were apparent. Both these 
firms have considerably extended the 
range of their " toy" constructional 
sets which are now available in attrac- 
tive- coloured presentation boxes. 
Higher up the curriculum, Philips 
have now introduced an elaborate 
blackboard circuit system, for use in 
colleges and universities, known as 
" Elektnonica Trainer ",. A range of 
hinged and quickly detachable panels 
with socket power supplies can be 
assembled to form most standard cir- 
cuits. Plug -in component elements 
carry circuit symbols on their out- 
side covers which can be removed by 
the student to examine the real com- 
ponents inside. 

This year more than 190 firms took 
stands in the Firato and it is expected 
that next year it will be possible 
to move the exhibition to the new 
and much larger R.A.I. buildings in 
Amsterdam. 

Philips " Elektronica Trainer " in use during a lecture.. 
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WORLD OF LESS 
Scientific Radio 
AT the closing session of the 13th General Assembly 
of the International Scientific Radio Union 
(U.R.S.I.) in London on September 15th Dr. R. L. 
Smith-Rose was elected president in succession to 
Dr. L. V. Berkner (U.S.A.). In introducing his 
successor Dr. Berkner paid tribute to Dr. Smith- 
Rose's lifelong dedication to radio science and to 
the fact that he had attended every triennial 
assembly since 1928. 

The broad objects of the Union are to foster 
international co- operation in scientific radio investi- 
gation, to promote the establishment and use of a 
common nomenclature and measurement technique, 
and to undertake the comparison of standards used 
in scientific radio work. 

Reports and resolutions were presented to the 
assembly by the chairmen of the specialist com- 
missions. Of particular interest was the resolution 
from Commission V (radio astronomy) that it views 
with concern the proposals to eject from satellites 
quantities of resonant dipoles (" needles ") to form 
orbiting " scatterers." It asks the Union to ensure 
that such schemes are not put into operation with- 
out due consideration being given to their effects 
on astronomical research. 

All the commissions are collaborating in the pre- 
sent programme on space radio research and a 

special session of the whole assembly was . devoted 
to this subject. We hope to deal with this and other 
aspects of the work of thc Union in future issues. 

As a follow -up to the International Geophysical 
Year, which came at a sunspot maximum period, 
it is proposed to plan a special programme for the 
sunspot minimum period of 1964/5. 

The next General Assembly of the Union will 
be held in Tokyo in 1963. 

"Echo" Tests 
TRANSMISSIONS, both modulated and unmodu- 
lated, from the Bell Telephone Laboratories, New 
jersey, and reflected from the American balloon 
satellite " Echo 1," were received at Malvern on 
August 29th. Although this was not the first occa- 
sion (the Jodrell Bank 250ft radio telescope had 
succeeded a week earlier) it was of particular in- 
terest, since the parabola used was only 20ft in 
diameter. 

Amateur Television 
Slow -scan equipment made by members of the 
British Amateur Television Club was the main 
attraction at the Club's fifth television convention 
held in London on September 10th. The attend- 
ance of almost 200 was rather greater than at the 
fourth convention held in 1958. 

The: e were also demonstrated or displayed 
amateur -built image orthicon and vidicon cameras, 
pulse generators, teleciné equipment, oscilloscopes, 
distribution amplifiers and a colour bar generator 
(not to be confused with apartheid). 

G. B. Townsend, of the. G.E.C. Research Labora- 
tories, is president of the club. 
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" Needles" on a forefinger.- An illustration from the 
paper on "Orbital Scatter Communication" presented by 
W. E. Morrow, of M.I.T., at the U.R.S.I. meeting on space 
radio research. 

Pilkington Committee 
ON September 8th the P.M.G. announced the thir- 
teen members of the Committee on Broadcasting 
of which Sir Harry Pilkington is chairman. In 
announcing the members, the P.M.G. stated that 
the aim has been to pick a well -balanced team who 
would bring a wide range of experience to bear 
objectively on the Committee's work. The mem- 
bers, chosen for their personal qualities and ability, 
aX have been drawn from many sections of public 
life" are: - 
Sir Jock Campbell, H. Collison, Elwyn Davies, Miss 
Joyce Grenfell, Peter Hall, R. Hoggart, E. P. Hudson, 
J. Megaw, J. S. Shields, Dr. R. L. Smith -Rose, Mrs. 
Elizabeth Whitley and W. A. Wright. The secretary 
is D. G. C. Lawrence, from the Post Office Radio 
Services Department. 

New Post Office TV Link 
AFTER 11 years the Post Office 900 Mc /s radio 
link between London and Birmingham has been 
withdrawn from service. This two -way link, which 
was built by the General Electric Co., was installed 
when the B.B.C. television service was extended 
from London to the Provinces in 1949. But since 
1956 it has daily carried I.T.A. programmes net- 
worked between London and the north. 

New equipment, also made by the G.E.C., has 
now been installed which provides two working and 
one stand -by channel in each direction. The new 
system works in the 2,000 Mc /s band. 

VASCA 
THE Electronic Valve and Semi -Conductor Manu- 
facturers' Association (VASCA), formed last year 
to take over from the B.V.A. responsibilities for 
semi- conductors and industrial valves and tubes, 
now has fifteen members. It will be recalled that 
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the B.V.A. is now concerned only with domestic valves 
and television tubes. The present members of VASCA 
are: A.E.I. Electronic Apparatus Division, A.E.I. Radio 
& Electronic Components Division, Associated Tran- 
sistors, Brush Crystal Co., English Electric Valve Co., 
Ferranti, G.E.C., M.U. Valve Co., Mullard, Plessey, 
Pye, Rank Cintel, S.T.C., Texas Instruments, and 
Westinghouse. 

U.S.S.R. -Television receiver production in the 
Soviet Union during the first six months of this year 
totalled 796,000 which was a 36% increase on the same 
period last year. During the same period sound re- 
ceiver production increased by 4% to 2.1M. 

German Radio Show. -Next year's German Radio 
Show (August 25th to September 3rd) will be held in 
Berlin for the first time since 1939. The German radio 
industry had considered the possibility of making the 
show international, but as a reciprocal arrangement with 
other European countries has not been forthcoming it 
will remain a national exhibition. 

Algiers is now linked permanently with the French 
television system. Two 500W tropospheric links operat- 
ing in the region of 4kMc /s have been set up with an 
intermediate station on Majorca in the Balearic Islands. 

N.E. Scotland is to be served by two I.T.A. stations 
which will be operated by a group called North of 
Scotland Television. One station, located between 
Stonehaven and Banchory, is planned to open towards 
the end of next year, and the other, on the Black Isle, 
about eight miles north of Inverness, during 1962. 

Television Licences. -At the present rate of increase 
(some 50,000 a month) the number of combined tele- 
vision /sound licences in the U.K. should reach the 
11M mark before the end of the year. The total at the 
end of July was 10,753,157. Sound -only licences 
totalled 4,380,994, including 449,463 for sets fitted in 
cars. 

Technological Courses. -In order to publicize the 
many special advanced courses held in London and the 
Home Counties the Regional Advisory Council for 
Technological Education issues a Bulletin twice a year. 
The 127 -page booklet for the autumn term, which costs 
3s 6d, gives details of some 450 part -time courses and 
about 30 full -time courses in over 40 colleges. A large 
proportion of the courses cover electronics and asso- 
ciated subjects. 

Transistors. -A course of 20 lectures on transistors 
and allied devices will be given at the Borough Poly- 
technic, London, S.E.1, on Tuesday afternoons from 
October 4th, and repeated in the evenings (fee 50s). 
The college is also conducting a laboratory course in 
basic transistor measurements and applications. This 
will be held on Tuesday or Wednesday afternoons or 
evenings and will extend from October 11th for eight 
weeks (fee 20s). 

S.E. Essex Technical College, Dagenham, is providing 
a course of 12 evening lectures on electric circuit theory 
beginning on September 28th. Although complete in 
itself it will also serve as a preparation for a 12- lecture 
course on pulse circuit techniques which begins on 
January 18th. The fee for each course is 1 gn. An 
evening course of 20 lectures on the theory and applica- 
tions of transistors starts on October 6th (fee 31s). 

Sound Recording and Reproduction. -Peter Ford, 
honorary historian of the B.S.R.A., is giving a course 
of six evening lectures under this heading at the Hendon 
Technical College, The Burroughs, London, N.W.4, 
beginning on October 4th (fee 5s). The college is also 
conducting a course of 12 evening lectures on transistors 
and their applications on Tuesdays beginning Septem- 
ber 27th (fee £1). 
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A Career in Technical Journalism? 
There is a vacancy for an editorial assistant to work in the 
team which produces this journal. The post calls for a 
wide interest in and general knowledge of radio and 
electronics, the capacity to collect and sift information 
quickly and the ability to write on new developments 
lucidly (and, if possible, legibly!). A formal education which 
resulted in some qualification in physics would be an 
added advantage. 

The successful applicant will find the work rewarding 
in its variety, and in the opportunities it offers of 
expanding his horizons. 

Write in the first instance to the Editor, Wireless World, 
Dorset House, Stamford Street, London, S.E.I. 

Interkama, the international congress and exhibition 
for instrumentation and automation, opens in Düssel- 
dorf on October 19th for eight days. Prof. J. F. Coales, 
of Cambridge University, is one of the four speakers 
at the opening session. There will be sessions covering 
new components; measuring systems; control systems; 
and data handling. 

Brian Rix, the well -known actor who is also a radio 
amateur (his call is G2DQU), has accepted the invita- 
tion to open the Radio Hobbies Exhibition at the Royal 
Horticultural Society's Old Hall, Westminster, London, 
on November 23rd. The Exhibition will be open for 
four days from 11 a.m. to 9 p.m., admission 2s. 

Electrical Contacts. -The Institute of Physics and the 
Physical Society in collaboration with the I.E.E. 
are organizing a symposium covering recent advances 
in the study of the phenomena occurring at mating 
surfaces carrying currents used in light electrical 
engineering. It will be held in the Brunel College of 
Technology, Woodlands Avenue, London, W.3, from 
April 5th to 7th next year. 

Television -Film Convention. -A joint convention on 
Television and Film Techniques is being arranged by 
the Television Society and the British Kinematograph 
Society for April 21st and 22nd next year. .It will be 
held at the I.E.E. Non -members may obtain further 
details and registration forms from the Television 
Society, 166, Shaftesbury Avenue, London, W.C.2. 

Cardiological Apparatus. -The 12th annual exhibition 
organized by the Society of Cardiological Technicians 
of Great Britain will be held at the Londoner Hotel, 
Welbeck Street, London, W.1, on October 14th and 
15th. Free admission tickets are obtainable from the 
Cardiac Departments of St. Bartholomew's Hospital, 
London, E.C.1, and University College Hospital, Lon- 
don, W..C.1. 

New Components is the theme of a two -day 
symposium to be held in London on October 26th and 
27th by the Brit.I.R.E. The chairman will be G. W. A. 
Dummer, of R.R.E., and some 20 papers will be pre- 
sented during the morning and afternoon sessions at 
the School of Pharmacy, Brunswick Square, W.C.1. 
There will also be an associated exhibition. Further 
details and registration forms (fee 2gn) are obtainable 
from the Brit.I.R.E., 9, Bedford Square, W.C.1. 

Industrial Applications of Aviation Electronics is the 
theme of a two -day convention being organized in 
Bristol by the South Western Section of the Brit.I.R.E. 
for October 7th and 8th. Programmes and registration 
forms are obtainable from W. C. Henshaw, c/o The 
School of Management Studies, Unity Street, Bristol, 1. 

" Communications and Space Research" is to be the 
subject of next year's Brit.I.R.E. convention. Details 
of the date and venue are not yet available. 

485 

www.americanradiohistory.com

www.americanradiohistory.com


Personalities 
Sir Hamish MacLaren, K.B.E., C.B., D.F.C., LL.D., 

the new president of the I.E.E., has been Director of 
Electrical Engineering in the Admiralty since 1945. A 
graduate of Edinburgh University, he was with B.T.H. 
for two years before joining the Admiralty in 1926. 
After various appointments in the U.K. and abroad he 
was in 1940 appointed assistant director of the Electri- 
cal Engineering Department. Sir Hamish has been 
vice -president of the Institution since 1955. 

Sir Hamish MacLaren T. B. D. Terron 

T. B. D. Terroni, B.Sc., A.C.G.I., D.I.C., M.I.E.E., 
the 1960/61 chairman of the I.E.E. Electronics and 
Communications Section, is manager and chief engineer 
of the transmission division of the Automatic Telephone 
and Electric Co, He received his engineering training at 
the City and Guilds Engineering College, where he com- 
pleted a post- graduate course in heavy electrical 
engineering. After a further year as a demonstrator, 
he spent a year as junior transformer designer with 
Ferranti. He then went over to research and develop- 
ment in the telecommunication field with the Inter- 
national Telephone and Telegraph Laboratories Inc. 
for three years, and in 1931 joined A.T.E. Mr. Terroni's 
work has been mainly concerned with line transmission 
developments and in particular with multichannel 
carrier operation. 

G. G. Roberts, M.Sc., has joined the board of Cossor 
Radar and Electronics, Ltd., as technical director. He 
was, until recently, on the board of S. Smith and Sons 
(England), Ltd., Aircraft Division, which he joined in 
1954. For seven years from 1947 he was a senior prin- 
cipal scientific officer in the Guided Weapons Depart- 
ment of R.A.E., Farnborough, prior to which he was at 
R.R.E. In 1958 Mr. Roberts and Mr. J. E. N. Hooper, 
of the Ministry of Aviation, were awarded the Musik 
Memorial Trophy of the New Zealand Government for 
their work on cloud and collision warning radar at the 
Royal Radar Establishment, Malvern. 

N. Elson, M.A., M.Sc., A.M.I.E.E., who during the 
war was at "R.R.E., where he was concerned primarily 
with waveguides, has joined the Cossor Communica- 
tions Company as technical director. Educated at Trinity 
College, Cambridge, he did research on radio -wave 
propagation at the Cavendish Laboratory and in New 
Zealand. Mr. Elson was engaged on guided weapon 
systems studies at Ferranti's prior to joining Racal six 
years ago as chief scientist in charge of research and 
development. 
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Air Vice -Marshal T. U. C. Shirley, C.B.E., M.I.E.E., 
is Deputy Controller of Electronics, Ministry of Avia- 
tion, in succession to Air Vice -Marshal G. P. Chamber- 
lain, C.B., O.B.E., who has retired from the Royal Air 
Force. A. V -M. Shirley joined the R.A.F. as an air- 
craft apprentice in 1925. He took ti specialist signals 
course in 1934 and in 1941 took command of No. 73 
and 75 Signals Wings. In 1946 ie was appointed 
Deputy Director of Signals (D). H: became Director 
of Radio Engineering in the Air Mi iistry in 1951 and 
two years later went to Fighter Command as Chief 
Signals Officer. Since early 1959 has been Senior 
Technical Officer Fighter Command. 

Group Captain B. H. Boon, O.B.E., B.A., A.M.I.E.E., 
has been appointed Controller of R.A.F. Telecommuni- 
cations at Headquarters, Signals Command, with the 
acting rank of Air Commodore. Air Commodore Boon, 
who is 47, recently took a guided weapons course at 
the R.A.F. Technical College, Henlow, and was pre- 
viously Chief Signals Officer of Maintenance Command. 
He graduated from the R.A.F. College, Cranwell, in 
1936 and in 1938 underwent a specialist signals course 
at Cranwell and has since specialised in signals and 
radio. He has held a number of signals appointments 
both in the U.K. and abroad and was Inspector of Radio 
Services for two years. He commanded the Radio 
Engineering Unit at Henlow before becoming Chief 
Signals Officer at H.Q., Allied Av Forces Northern 
Europe, in 1955. 

Group Captain R. W. Hase has been appointed to 
the Signals Division of S.H.A.P.E. as Chief of Elec- 
tronics Branch. He has been in signals throughout 
most of his Service career, which began in 1933 when 
he joined the Auxiliary Air Force. In 1956 Gp. Capt. 
Hase, who is 45, was appointed Deputy Command 
Signals Officer, Fighter Command, and since relinquish- 
ing that post has been in the Air Ministry. 

F. S. Barton, C.B.E., M.A., B.Sc., M.I.E.E., who 
since 1955 has been in Canada, as Counsellor (Defence 
Research and Supply), Ministry of Aviation, retired from 
public service on August 31st and has joined the board 
of Mullard Equipment, Ltd. He joined the radio 
department of R.A.E., 
Farnborough, in 1922 and 
in 1936 became deputy 
head of the department. 
From 1941 to 1946 he was 
in Washington as director 
of radio engineering in the 
British Air Commission. 
He returned to this coun- 
try in 1946 to become 
Director of Communica- 
tions Development in the 
Ministry of Supply, and 
was later appointed Prin- 
cipal Director of Elec- 
tronics Research and 
Development. Mr. Barton 
was a member of the 
Radio Research Board 
from 1947 -1955. F. S. Barton 

C. J. Francis, who is 56, has been appointed to suc- 
ceed F. S. Barton in Canada. He was for 13 years in 
the radio industry prior to 1939 when he joined T. R. E., 
where -six years later he became a divisional head in 
charge of work on defensive ground radar. In 1946 
he was made responsible for reasearch and development 
of ground radar, navigational aids and blind landing 
equipment. Mr. Francis joined the British Joint Ser- 
vices Mission in Washington in 1954 and three years 
later was appointed Assistant Director, Electronics Re- 
search and Development (Air) in the Ministry of Supply. 
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E. Eastwood, Ph.D., M.Sc., M.I.E.E., and A. J. 
Young, B.Sc., M.I.E.E., have been appointed to the 
board of Associated Transistors Ltd., operated jointly 
by A.T.E., English Electric and Ericsson. Dr. East- 
wood, replacing Sir Noel Ashbridge, who retired some 
months ago, has been chief of research of Marconi's 
W/T since 1954. He joined English Electric in 1946 
in charge of their radiation laboratory and two years 
later was transferred to Marconi's as deputy chief of 
research. Mr. Young, managing director of the English 
Electric Valve Company, joined Marconi's in 1934 and 
was technical adviser on valve production in Poland and 
Czechoslovakia until the outbreak of war. He has been 
associated with the E. E. Valve Company since its 
formation in 1947. 

John Keir, personal assistant to the managing director 
of the Marconi International Marine Communication 
Co., has retired after 45 years service with the company 
which he joined as a sea -going radio operator. He was 
for some years managing director of the company's 
Brazilian associates, Companhia Marconi Brasileira. 

Donald S. Reid, M.A., honorary secretary of the 
British Amateur Television Club since 1958, has joined 
the television development laboratory staff of Rank 
Cintel. On coming down from Trinity College, Cam- 
bridge, in 1954, he joined what was then the trans- 
mitter advanced development group of Marconi's. Since 

e 1958 he has been in the electronics section of the 
physics research laboratory of Ilford Ltd., at Brent- 
wood, Essex, where he has been working on the appli- 
cation of television techniques to photographic duplicat- 
ing. His new address is : 21, Silverdale, London, S.E.26. 

S. V. Williams has been appointed to the boards of 
two of the companies within the Derritron group, which 
was recently set up by V. G. P. Weake. The com- 
panies are Reslosound Ltd. and Chapman Ultrasonics 
Ltd. Mr. Williams was . with Pamphonic for some 
years before joining Derritron in June. 

E. C. Wayne has joined Aveley Electric Ltd. as a 
sales engineer and will be specializing in microwave 
measurement equipment and aerials. For five years 
prior to joining Aveley Electric he was in the aerial and 
filter development department of Marconi's. Before 
that he spent 15 years in the Post Office Engineering 
Department. 

OUR AUTHORS 
A. E. Crawford, M.Brit.I.R.E., S.M.I.R.E., chief en- 

gineer of the Brush Crystal Company, of Hythe, Hants., 
contributes an article on piezoelectric transformers in 
this issue. Since joining Brush in 1955 he has been 
responsible for the establishment of their ceramics and 
semiconductor division. He is a member of the 
Brit.I.R.E. Technical Committee and a founder member 
of the newly- formed Southern Section Committee. 

V. H. Piddington, A.M.Brit.I.R.E., contributor of the 
article on permeability tuners in this issue, has been with 
Bush Radio since 1955 where for some time he has been 
responsible for television tuner design. After war -time 
service in Army radio workshops he spent some years 
with Furzehill Laboratories. Immediately prior to join- 
ing Bush he was with R.C.A. (Great Britain) as section 
leader responsible for the development of reproducing 
equipment.. 

OBITUARY 
Commander Christopher Michael Jacob, D.S.C., 

A.M.I.E.E., R.N.(Retd.), deputy technical manager of 
the Marconi International Marine Communication Co. 
since 1954, died in Chelmsford on September 2nd at 
the age of 54. He specialized in radio and radar 
during the greater part of his naval career, and in 1939 
was appointed to the Home Fleet as Fleet Wireless 
Officer and Fleet Radar Officer. In 1942 Commander 
Jacob was transferred to the Admiralty for radar work 
with the Director of Radio Equipment. He was later 
Deputy Captain- Superintendent of the Admiralty Signal 
and Radar Establishment; was Naval Adviser to the 
Director of Communications Development in the 
Ministry of Supply, and immediately prior to joining 
Marconi's in 1954 was deputy chairman of the British 
Joint Communications -Electronics Board. 

Jean Bishop, who died on August 1st after a long ill- 
ness, had been in the radio industry for 40 years. She 
joined Marconi's in 1920 and a year later transferred to 
the Marconiphone Co., where she worked on technical 
press liaison and was for 14 years secretary to F. Youle. 
In 1943 she joined the B.V.A. as secretary to the tech- 
nical secretary. Since 1947, until her health broke down 
at the beginning of this year, Miss Bishop had been 
secretary to E. M. Lee, managing director of Belling & 
Lee. 

News ws from Industry 
Phenix. -The seven -company consortium- A.E.I., 

A.T.E., Ericsson, G.E.C., Marconi's, Plessey and S.T.C. 
-which sought to take over Temco (now in the Pye 
group) have obtained a controlling interest in Phoenix 
Telephone and Electric Holdings Ltd. The consortium 
is operating through a recently formed company -Com- 
bined Telephone Holdings Ltd. 

Metal Industries Group, which includes Avo, Taylor 
Electrical and Brookhirst Igranic, had a trading profit 
of £1,722,715 for the year ended last March compared 
with £1,503,963 the previous year. With the acquisi- 
tion of Lancashire Dynamo Holdings Ltd. the group 
has more than doubled in size -from 6,000 employees 
in 16 companies to 12,000 in 38 companies. A separate 
balance sheet for 1959 has been prepared for Lancashire 
Dynamo. It shows a trading profit of £863,273. 

Colvern Ltd. report a 34% increase in their 1959/60 
profits before taxation compared with the previous year - 
£221,615 against £164,646. 
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Telefusion. -A 63% increase in the trading profit 
of the Telefusion group is recorded in the report for 
the year ended last April; £1,144,285 compared with 
£702,838 the previous year. The net profit after allow- 
ing for depreciation (£778,975) and taxation was 
£297,483. Teleng Ltd. is the manufacturing subsidiary 
of the group which, through its various companies, 
operates a number of sound and television relay net- 
works throughout the country. The group has recently 
registered a subsidiary company Radio Telefusion Ltd., 
with a view to entering the field of commercial broad- 
casting if the Government should introdtg it. 

B.R.W. -A trading profit of £2,474,606 for 1959/60, 
which is over £1M higher than the previous year, is 
reported by Sir Robert Renwick, chairman of British 
Relay Wireless and Television Ltd. Depreciation of 
equipment absorbed £1,677,107 and taxation £7,846, 
leaving a group profit of £676,769 against £273,148 the 
previous year. 
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Radio -Aids Ltd., of Watford, Herts., manufacturers 
of instruments and industrial electronic equipment, have 
been acquired by Contactor Switchgear Ltd., of Wolver- 
hampton. E. L. Gardiner, the well -known amateur 
and past president of the Radio Society of Great Britain, 
will continue as managing director of Radio -Aids and 
has been joined on the board by two directors of 
Contactor Switchgear -H. Rayner and A. V. Lawry. 

Gresham -Lion. -Gresham Developments Ltd., of 
Hanworth, Middx., and Lion Electronic Developments 
Ltd., of Feltham, Middx., have been amalgamated to 
form a new company, Gresham -Lion Electronics Ltd., 
Gresham House, Twickenham Road, Hanworth. (Tel.: 
Feltham 2271.) The directors are John P. Coleman, 
J. A. Clegg and Dr. C. B. Speedy. 

Murphy Radio have received an order from the 
Ministry of Aviation for the Ripply of 15 ground in- 
stallations of Autoland, their blind landing system. They 
are also supplying 150 installations for aircraft. Murphy 
have been working on this leader cable system for some 
years in collaboration with the Government Blind Land- 
ing Experimental Unit at Bedford. 

S.T.C. have received a contract valued at approxi- 
mately £1.8M from Cable & Wireless for the supply 
of a complete multi- circuit telephone cable system be- 
tween the United States and Bermuda. It will be 
jointly operated by C. & W. and the American Tele- 
phone and Telegraph Co. The installation, which is 
scheduled for completion towards the end of next year, 
includes 750 nautical miles of submarine coaxial cable 
with 34 submerged repeaters and three submerged 
equalizers together with terminal equipment at Mana - 
hawkin, 4.J., and Flans, Bermuda. 

Livingston Laboratories have recently added three 
more American names to the list of companies for whom 
they are agents- Ballantine, Boonton and Moseley. The 
last two are in consequence of their becoming sub- 
sidiaries of Hewlett- Packard, for whom Livingston 
Laboratories are already sole representatives in this 
country. 

Plessey Nucleonics, Ltd., have received an order from 
the U.K. Atomic Energy Authority for the supply of all 
the nuclear instrumentation for its advanced gas -cooled 
reactor at Windscale. 

Franco -American Company. - 
Compagnie Européenne D'Auto- 
matisme Electronique has been 
formed jointly by Compagnie 
Générale de Télégraphie Sans Fil 
and the Société Intertechnique, 
of France, and Thompson Ramo 
Wooldridge, of the U.S.A., for the 
manufacture of digital computers 
for industrial control. The head 
office is at 8 rue Lavoisier, Pans. 

Lancashire Dynamo Electronic 
Products have prepared a colour 
film " Invitation to Prosperity " for 
general distribution to film libraries 
this autumn. It exemplifies the 
wide variety of applications of their 
control methods in industry and 
public service. 

General Radio's U.K. representatives, Claude Lyons 
Ltd., have typified us that G.R. have moved to a new 
plant in West Concord, Massachusetts. 

Redifon in the U.S.A. -Redifon Ltd. have formed 
Redifon Electronic Inc. with offices at 5265 Watson 
Street, N.W., Washington, D.C. 

Sif am Electrical Instrument Co. have moved to a 
new factory at Woodland Road, Torquay, Devon. (Tel.: 
Torquay 63822.) 

EXPORT NEWS 
Radio -telephone Link. -A contract worth approxi- 

mately £1M has been secured by Murphy Radio, Ltd., 
for an extensive v.h.f. radio telephone network in 
northern India. The system will follow the route of 
the new 700 -mile pipeline of Oil India Private Ltd. be- 
tween Nahorkatiya, Assam, and the refinery at Barauni, 
Bihar. At intervals of 30 miles or so, at each pump- 
ing house, a radio station will be installed to give 
36 communication channels forward or back along the 
pipeline route. The frequency -modulated equipment 
operates in the 150 -170 Mc /s band. The carrier equip- 
ment for the system is being provided by A.E.I. Tele- 
communications Division. 

Vision and sound transmitters, as well as studio equip- 
ment, for three new television stations in New Zealand 
are to be suppled by Marconi's through Amalgamated 
Wireless (Australasia). The three stations, at Christ- 
church, Wellington and Dunedin, will operate in Band I 
using the 625 -line 7 -Mc /s standard. The existing 
experimental station in Auckland was equipped by 
Marconi's. 

Travelling -wave tubes to the value of $2M have been 
ordered from Mullard's by the Radio Corporation of 
America. The tubes will be used in a new multi- 
channel radio communication system to be manufactured 
by the R.C.A. 

The paging system used at the recent U.S. Demo- 
cratic National Convention in Los Angeles was made 
by Multitone Electric Co. of London and supplied by 
their Canadian subsidiary. 

Ekco in Italy. -A new subsidiary company in Milan, 
with the title Ekcovision Italiana S.P.A., has been set 
up by E. K. Cole Ltd. For some years Ekco television 
chassis have been imported and fitted into locally -made 
cabinets by the company's distributor, Compagnia Com- 
merciale di Cinematografia, whose general manager is a 
member of the board of the new company. 

" Windsor Castle ". -The radio office in the new Union 
Castle 38,000 -ton liner Windsor Castle. Her radio trans- 
mitters and receivers, radar, direction -finders and echometers 

were supplied by Marconi's. Inset is one of the 
specially designed line- source loudspeakers for the 
sound reproducing installation provided by Pamphonic 
Reproducers. These and the individual loudspeakers 
in many of the cabins are fed from three amplifiers 
with a total output of IkW. 
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NATIONAL RADIO SHOW REVIEW 

ANALYSIS OF TRENDS SEEN AT EARLS COURT BY WIRELESS WORLD " STAFF 

TELEVISION 
WHOLESALE introduction of the " short short " 110° 
tube (as the tripotential -gun c.r.t. has become known) 
has resulted in a " slimming- down " of last year's slim 
sets. Usually this has caused the " bulge " to disappear 
from the back of the cabinet. We were intrigued by 
the description " pencil- slim " applied to some receivers: 
this was found to be a comparison with the length of a 
pencil, not, as we had hoped, its thickness! 

" Push-through" presentation of the c.r.t. continues, 
and reaches its logical conclusion with the new c.r.t.s 
which have the protective glass bonded to the tube face 
plate, so that no additional masking or protection is 
required. 
The use of frame -grid valves in the i.f. stages as well 

as the r.f. has resulted in a reduction of the number 
of valves in a receiver, or the elimination of the neces- 
sity for separate " fringe " and " standard " categories. 
Mean -level a.g.c. seems to be on the way out and 
flywheel line synchronizing is increasing in popularity. 
The twin l.s. trend continues, particularly in models 
with v.h.f. /f.m. Philco were showing receivers fitted 
with long and medium wave radio, rather than v.h.f. 
This was said to be due to the demand for reception 
of Radio Luxembourg. 
Tuners. -The first set without (as far as the user was 
concerned) a fine -tuning control was introduced by 

0. 

1 

Above: Cyldon 
push -button 
tuner with coil 
panel folded back 
to show shorting 
contacts. 

Underside of Alba 
" Touch- Button " 
tuner. End of 
Band -I/111 slide 
switch can be seen 
at left, tuning 
spindles at top of 
photograph. 
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Murphy in June 1957 and was made possible by build- 
ing a very stable local oscillator. This used a turret - 
type tuner and, last year, the principle was extended 
to f.m., when a.f.c. was applied with a point- contact 
diode. Bush introduced, two years ago, a push- button 
tuner using permeability tuning and having separate 
fine -tuning controls, for initial setting -up, associated with 
each button. Later this was modified to cover also 
f.m. 

Many manufacturers were showing sets using push- 
button or modified forms of rotary tuner, all with 
preset fine -tuner controls. Alba call theirs " touch - 
tuning " and they use what is really a two- position 
incremental /permeability tuner. A rocker -arm mech- 
anism moves a slide switch which, in one position, 
short circuits the Band -I coils, leaving in circuit the 
Band -III coils. Both sets of coils are mounted across 
the tuner and the cores of each set are ganged by 
plates whose positions are governed by threaded 
spindles. These latter project through the side of the 
receiver for adjustment. Thus, after initial setting -up, 
it is necessary only to touch the rocker switch to change 
from B.B.C. to I.T.A. 

The Ferguson " Golden Glide " uses a modified disc 
tuner. Linear motion of the selector stud is converted 
to rotary motion of the spindle. Depressing the stud 
disengages the click, or detent, mechanism of the tuner 
and allows the stud to be slid to the desired channel 
number. The oscillator tuning for each channel is 
controlled by small gear wheels which are brought up 
to another gear on the fine -tuner spindle. 

Many manufacturers use tuners made by specialist 
firms. One such is the A.B. Metal Products piano -key 
" turret " tuner noted first at the last I.E.A. exhibition, 
and used, for instance, by H.M.V. On this the mech- 
anism allows one of four coil " biscuits " to rise into 
contact with the tuner circuit. 

Called " Selectronic" by R.G.D., the Cyldon (made 
by Sidney Bird) tuner was also found to be used widely. 
This is of the incremental type and has printed coils 
on a flat board. The coil terminations are extended 

Piano -key switch tuner by A.B. Metal Products On this case 
from H.M.V. receiver) has four coil biscuits inserted in 
the mechanism; those for other channels are housed in a 
cassette under the tuner. 
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r6T1 

+ H.T. 

STABILIZING 
RESISTOR 

Left: Simplified circuit of a.f.c. 
system in Dynatron " Autoview " 
sets. 

Below: Motor -driven tuner from Ultra 
" Bermuda " receivers. 

through the boards as contact studs and these are 
short -circuited by slide bars operated by the four 
channel -selecting push buttons. Thirteen slots, corres- 
ponding to the thirteen channels in Bands I and III, 
are provided for the slide bars, so choice of channels 
is accomplished simply by inserting the four slide bars 
in the appropriate slots. The fine tuner is a concen- 
tric capacitor which is set on each channel by a linkage 
from a captive nylon screw in each button. The whole 
tuner is shaped to fit the bell of the c.r.t., so that a 
compact chassis arrangement can be achieved. 

Ultra feature yet another approach -motor drive - 
in their " Bermuda " range of receivers. Here the 
tuning control looks rather like a telephone dial with 
twelve push buttons projecting from it. On pressing 
one of the buttons the dial rotates until the chosen 
button reaches the top of the disc, when it springs out 
and the rotation stops. When a button is pressed, a 
hooked contact is forced over an insulating collar to 
make contact with an earthed disc, so completing the 
motor circuit. The drum then rotates until the 
depressed contact is lifted off by a nylon cam, when 
the motor stops. The fine -tuning is set on each channel 
by a linkage coupled to the button in the " at rest " 
position. V.h.f. /f.m. positions are also provided on 
the tuner and the channel in use is indicated by optical 
projection of the number or letter on to a small screen 
in the centre of the " dial." 
Remote Control.- Possibly the most convenient remote - 
control system allows one to change channels without 
waking completely from the physical torpor induced by 
television in a darkened room. At Earls Court three 
manufacturers were showing systems of this type and 
motor -driven remote -control tuners were found on Pye, 
Pam and Invicta receivers shown at the Royal Festival 
Hall. Pye have replaced the normal spring detent by 
a Geneva mechanism to give positive location without 
mechanical resistance. 

The Dynatron "Autoview" system uses a motor - 
driven tuner to which is coupled a shorting -type wafer 
switch. On depressing one of the piano -key controls, 
the motor circuit is completed; then the turret is 
rotated until the circuit is broken when the blank on 
the shorting switch reaches the contact through which 
the circuit was completed. Fine tuning is carried out 
by an a.f.c. system using a junction diode for which the 
control is provided by two discriminators in the sound 
channel (one for f.m., one for TV). A voltage- depen- 
dent resistor stabilizes the diode back -bias (from the 
h.t. line) against mains fluctuations. One position of 
the key switch is labelled " remote "; when this is 
depressed an external control unit connected by a 
multiway cable is brought into operation, or, in the 
latest model, a supersonic system using a transistorized 
transmitter which is, in broad outline, similar to that 
in the Emerson set shown last year. 

The H.M.V. Model 1920 also uses a motor -driven 
tuner but, unlike the Dynatron, the control unit does 
not contain batteries, valves or transistors. It is what 
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might be termed a high- frequency " gong," tuned to 
about 45kc /s, which is struck mechanically when 1.e 
button is pressed. The acoustical vibration is picked 
up by a crystal microphone, amplified and is used CO 

operate a relay which starts the motor. On the tuner 
drum are mounted ad;ustable pegs which lift a pair 
of contacts and stop the motor. For switching off the 
set, a longer peg is inserted in an unused channel 
position, so lifting a second pair of contacts which allow 
a capacitor to discharge, over about 12sec, through the 
motor relay: if a second " ping " is not received during 
this time the set switches itself off. Of course, the 
trouble with such a small control unit is that it can 

LIGHT - DEPENDENT 
RESISTOR 

FROM 

SYNC SEP. 
GRID 

A.G.L. 
CONTRAST 

(a) 

SYNC SEP. 
GRID 

(b) 

TO GRID 
OF C.R.T. 

(c) 

Lighting compensation circuits. Sobel) and McMichael (a) 
and Philips (b) vary contrast whilst Defiant (c) varies 
brilliance. Resistor R limits effect of device in increasing 
[(a) and (b)] and decreasing (c) light. 
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be lost easily. Purchasers of the set need not worry: 
it has been reported in the daily press that an aerosol 
fly -spray works on some American receivers and 
WIRELESS WORLD changed channels quite effectively by 
rattling a bunch of keys. 

The Bush push- button tuner has been modified for 
remote control too. This tuner has comparatively long 
push -in spindles and, by attaching armatures to these 
and putting a solenoid round them, the buttons can be 
pulled in very effectively. A large current is needed for 
this and it is provided by the discharge of a capacitor 
which is charged from the h.t. line. 
Automatic Adjustment of brilliance or contrast to suit 
room lighting conditions was shown privately last year 
by Mullard and was found in receivers at this year's 
show. Some receivers have the photo- resistor connected 
so that it increases contrast when an increase of light 
reduces the resistance of the device, whilst Defiant use 
it to increase brilliance. These viewpoints are not as 
divergent as they seem, however, because over the 
normal operating range changing the tube bias will 
alter its gamma or contrast performance. Similarly, 
unless a black -level clamp is used, an increase of con- 
trast simultaneously increases brilliance because the 
picture black level corresponds to the top of the sync 
pulses. Over the ORP60 cell employed in Philips sets 
a prismatic diffuser is used and a small preset vane 
covers part of the cell to bring it to its correct operating 
point : for this purpose K -B use a light- attenuating 
filter and a preset resistor. 
Interlace. -It has long been known that feed -through 
from line to frame timebase can destroy interlace; this 
can happen when mutual coupling exists between line 
and frame coils. With 110° c.r.t.s. the scan coils have 
to be of very high quality to give satisfactory perfor- 
mance. K -B, to avoid rejection of coils with excessive 
mutual coupling, fit a bucking coil in series with the 
line -scan coils. The coupling between this and the frame 
coils is adjusted on a bridge to cancel the imperfection. 
Thus it looks as if the introduction of the 110° c.r.t. has 
been responsible, through the high quality needed in its 
scanning yoke, for a general improvement in interlace. 

However, a new method of ensuring interlace was 
found in Decca receivers. These sets use an integrator 
followed by a differentiator to separare the frame pulses. 
A rheostat is fitted in the frame oscillator circuit in such 
a position that it allows alteration of both the pulse 
width from the differentiator and the grid time constants 
of oscillator. Using this, an individual adjustment for 
correct interlace can be made on each receiver. 
Flywheel Line -sync circuits are hardly renowned for 
their simplicity, but an extremely simple one has been 
developed by Philco (see diagram). Positive sync pulses 
are partially differentiated by C, and a positive flyback 
pulse is delayed by R, and C.. Normally the valve is 
cut off by bias resulting from grid current, but the fly- 
back pulse causes it to cut on, providing a low impedance 
at its anode and allowing C, to charge fairly quickly R,. 
When the valve is cut off C, can only charge slowly 
through the high -value anode resistor. The potential to 
which the valve anode falls during the cut -on period, and 
the state of decay of the back edge of the partially - 
differentiated sync pulse thus largely determines the 
potential on C:,. If the timebase is running fast the fly- 
back occurs when the lagging edge of the sync pulse is at 
a high negative value, thus the timebase is slowed down. 
If the flyback pulse occurs late (timebase slow), the 
trailing edge of the sync pulse has almost completely 
decayed : thus the control potential becames more posi- 
tive and the timebase is speeded up. 
Transistor TV.- Although experimental battery - 
operated transistor television receivers have been made 
before, 1960 sees the introduction, by Pye and Ferguson, 
of sets shortly to go into production. 

One of the major problems in using transistors is that 
of obtaining a sufficient amplitude of video signal to 
modulate the c.r.t. Pye overcome this by using a special 
14 -in tube, made by Cathodeon, which has a drive re- 
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line -sync circuit. 

Ferguson " Transvista " 7 -in transistor TV weighs 20-lb 
and runs for four hours from its internal batteries. 24 
transistors and IS semiconductor diodes are used. 
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G.E.C. BT326 has book -form chassis and case. 

Ekco receiver with its case removed and i.f. panel swung 
out. Slots allow chassis to slide back from bell of c.r.t. 

quirement of 10 -V, 2 -V less than the 12 -V "h.t." avail- 
able. Ferguson, on the other hand, develop a 40 -V supply 
for the video amplifier from the flywheel -synchronized 
line timebase and use a 7 -in standard rectangular moni- 
tor tube. They also use a single switching transistor for 
the line -output stage, which is so designed that the trans- 
istor is projected from the pulse occurring on flyback. 
This pulse is stepped up to 5kV by a transformer and 
then voltage- doubled by thermionic diodes to give 10kV 
e.h.t. OC171 transistors are used for the five vision and 
four sound i.f. stages (at B.R.E.M.A. frequencies) and 
a.g.c. is applied to hold contrast constant. 
Mechanical Features. -As in past years, the trend for 
easing servicing continues. Particularly notable were 
sets by Ekco, Philco, Peto Scott and G.E.C. 

The Peto Scott chassis swings down in much the 
same manner as some metal window -frames open, so 
that the whole chassis is moved clear of the cabinet. The 
side -mounted tuner is held by two screws which, when 
loosened, allow the tuner to be slid inwards so that the 
control knob clears the escutcheon. Probably equally 
convenient is a G.E.C. arrangement, where the cabinet 
opens like the covers of a book (with the c.r.t. attached 
to one) leaving the "single- page " chassis in the middle. 

Philco have introduced what they call the " Codenta " 
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system. With this each section of the set has its own 
colour for easy identification, i.e., tuner, orange; sound, 
blue; sync, green; etc., and this code is used on, every 
wire and major component -even the over -printing of 
the wires on the circuit boards and, for instance, the 
mains dropper (power supply, red). Not content with 
this the Philco designers have made the whole set clip 
together, so that it can be stripped down to individual 
sections in less than five minutes. 

Ekco, on the other hand, favour keeping the receiver 
in one piece and their new sets can be fully exposed for 
servicing in a very short time. The back and bottom are 
held on by I -turn nylon " screws." After removing these 
it is only necessary to loosen two wingnuts, remove the 
tuner knobs and release a lever which closes the dust - 
seal between tube and mask, to lift off the cabinet and 
expose the whole "chassis." If access to any part close 
to the tube is required the release of the supporting 
struts allows the chassis to be pulled back several inches; 
but this is not necessary with the i.f. panel which hinges 
outwards. 

TELEVISION AERIALS 

NEW developments tend to be sparse in the aerial field 
today; but Wolsey's " Collector -Combine " series cer- 
tainly looks as if yet another method has been found for 
the inter -connection of Band -I and -III arrays. The 
aerial uses two half -wave end -fed co- linear radiators for 
Band III (next to Band III directors) and these are con- 
nected together by a half -wavelength -long loop, to main- 
tain correct phasing. This loop is also used as a 21/4/4 

transformer to step down the high aerial impedance to 
about 80.0, for connection of the fender where the Band -I 
elements are attached. On Band I the inductance of the 
loop end of the x/4 transformer and the capacitance of 
the Band -III elements and their connections resonate as a 
parallel -tuned circuit, so presenting a high impedance 
from the Band -III section to the Band -I dipole. 

Antiference, in their " Cresta " in- the -room aerial, also 
use two co- linear end -fed x/2 sections for Band -III 
reception. To aid matching, a decorative metal X/2 
section is placed near the fed ends of the aerials and the 
" Cresta " also performs better on Band -I than would a 
single Band -III dipole because the elements, due to 
their extra length, more nearly approach resonance. 

New outdoor aerials from J -Beam have been designed 
with a view to keeping their outline as compact as 
possible to reduce wind resistance and skyline " clutter." 
In the case of the higher -gain combined arrays this has 
been done by mounting the familiar J -Beam slot 
behind the Band -I dipole so that the directors do not 
project so far forward. This " cleaning -up " process 
has also inspired the design of the "New J- One." The 
effectiveness of this design can be judged from the fact 
that had we published a drawing of the aerial it would 
have been little more than a line down the side of this 
page. The basic construction is a centre -fed sleeve 
dipole for Band I (in which the feeder enters through 
the lower element) with its lower element shortened 
because the mass of the metal chimney clamp and 
lashing is used to load capacitively the short rod, so 
bringing the aerial to resonance. Band -III reception 
is achieved by two N/4 sleeves concentric with the 
Band -I elements and connected to the feeder at the 
same point as the Band -I aerial. A new combined aerial 
for horizontally -polarized transmissions demonstrates 
the versatility of the skeleton slot by bending back the 
long sides to join the feeder connections at the Band -I 
insulator. 

Telerection have designed a new folding Band -I 
insulator to ease erection and packing problems. This 
consists of three discs -one grooved to lock on the 
crossarm, the other two carrying the dipole elements. 
Locating pegs enable the unit to be used for both the 
" Paravex " (near " X " form) and plain dipole collectors 
and the feeder connections are simple and quick to fit. 
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f -Beam Band -I /III aerial 
for horizontal polariza- 
tion, using modified form 
of slot. 

Anti Terence Y9 aerial feeder 
combining unit for C.C.I.R. 
Channels 5, 6 and 7, 8, 9 

Wolsey's " Collector - 
Combine " Band -I /Ill 
aerials use two end - 
fed A/2 dipoles for 
Band III. 

Instead of the usual saddle and terminal arrangement 
needle -eyed posts extend from the insulator and a 
spring and washer on each post traps the bared ends of 
the feeder firmly in the eyes. 

Andrew Sloss, a Scots aerial manufacturer, found that 
corrosion from sea spray, even 20 or 30 miles inland, 
was the cause of early failure of some aerials. Similarly 
the rigid clamping of the ends of parasitic elements 
caused, in high winds, the reflection of shock waves 
from the clamp with a resultant failure due to fatigue 
caused by the vibration standing -wave pattern. To 
provide protection from spray p.v.c. sleeves were shrunk 
on to the elements and boom and a standard resilient 
insulator of hard polythene was used not only for the 
radiator but also the parasitic elements. 

Accessories. - Antiference were showing a 30052 
diplexer for export and combining units (7512) for 
C.C.I.R. channels 2 and 4 (Model Y8) and 5, 6 and 
7, 8, 9 (Model Y9). Both are mounted in waterproof 
cans, and factory -adjusted tuned circuits are used to 
achieve satisfactory performance. ( C.C.T.R. channels 
6 and 7 are adjacent, at the l.f. end of Band III.) 
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Detail of Telerection " Finger 
Fix " folding dipole insulator. 

A new chimney clamp by Wolsey is of folding con- 
struction and altúough of seemingly light material, is 
extremely strong due to the use of bracing struts. It 
replaces three models of clamp from the existing range. 

SOUND RECEIVERS and REPRODUCERS 

Transistor Receivers. -Improvements in the perfor- 
mance, cost and availability in large quantities of v.h.f. 
transistors have now allowed the commercial produc- 
tion of v.h.f. /f.m. transistor receivers, and about half 
a dozen models were exhibited at this year's show. 
These receivers could nearly all also receive medium - 
and long -wave a.m. broadcasts. 

F.m. sensitivities ranging from 2 to 5µV were gener- 
ally achieved. This is high enough for use with the 
telescopic swivel aerial which was usually incorporated 
to allow for possible distortions of the plane of polariza- 
tion of the signal near the ground. 

For f.m. reception the basic transistor functions were 
the same on all receivers -an r.f. amplifier, combined 
mixer and local oscillator, and three i.f. amplifier tran- 
sistors being used. A ratio detector was also invariably 
employed. OC 171 transistors were popular for the 
r.f. amplifier and combined mixer /oscillator and 
OC 170's for the three 10.7Mc /s if. amplifiers. For 
a.m. reception, the first two f.m. transistors were dis- 
connected in all the receivers, but two alternative 
methods of employing the three f.m. i.f. amplifier tran- 
sistors on a.m. were noted. On most receivers these 
were used to make up a combined a.m. mixer /oscillator 
and two i.f. amplifiers; on the H.M.V. and Ferguson 
models, however, they were used to make up an r.f. 
amplifier, combined mixer /oscillator, and single i.f. 
amplifier. All receivers again used the same basic audio 
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amplifier consisting of a pre -amplifier, driver, and push - 
pull output pair. 

On f.m. often only the first (r.f.) stage was gain -con- 
trolled, the a.g.c. voltage being obtained by rectifying 
the signal at the output of ...e first i.f. amplifier. Such 
a.g.c is essential to reduce changes in the local oscillator 
frequency due to changing signal levels In the Ultra 
TR81 additional a.g.c. is applied to the second i.f. stage 
so as to operate the ratio detector at a more constant 
level and obtain consistently good a.m. rejection. 

A special feature of the Ferguson Model 626BT 
receiver is the provision of a stabilized bias voltage for 
the three i.f. amplifiers on f.m. or the mixer /oscillator 
and i.f. amplifier on a.m. This reduces changes in the 
receiver sensitivity as the battery voltage falls. 

Similar developments in transistors as have recently 
enabled v.h.f. receivers to be manufactured have also 
resulted in the production of short -wave receivers. 
Ferguson, H.M.V., Marconiphone and Pye showed 
export models: short -wave reception and independence 

Perdio Model 95-one of the new a.m. /f.m. transistor 
receivers. 

Defiant Model AF54- another of the new a.m. /f.m. transis- 
tor receivers. This model also illustrates the trend towards 
making transistor receivers look like valve table models. 

from the mains supply can, of course, be particularly 
useful in foreign countries. Wavelengths down to 10 
metres can be received by using two OC 170's as a 
separate mixer and local oscillator. An additional 
OC 170 tuned r.f. amplifier is provided in the Perdio 
Multi -band Model 91. This receiver is also somewhat 
unusual in providing complete coverage from 11 to 570 
metres as well as the 750 to 2,000 metre long -wave band. 

Last year the Perdio Continental a.m. receiver used 
a diode whose resistance is controlled by a signal volt- 
age dependent bias and which is placed across a tuned 
circuit so as to damp this circuit and increase its band- 
width at high signal levels. Such a damping diode 
also alters the circuit gain, and this method was used 
in several of the receivers exhibited to apply a.g.c. to 
the ii. transformer primary of the a.m. mixer /oscillator 

494 

(the diode control signal voltage being obtained from a 
later i.f. stage). A very important use of such a.g.c. 
may be to avoid possible overloading in the i.f. stages. 

In previous years we have noted the trend towards 
making transistor receivers more like valve table models 
by giving them an increased power output and a larger 
loudspeaker and cabinet. Looking at their cabinets 
alone, this year transistor receivers have in many cases 
become nearly indistinguishable from their valve 
counterparts. One obvious distinction -the absence of 
a mains lead -is referred to in the increasing use of the 
word " cordless " to describe such receivers. These 
trends are continued, for example, in the 1 -W output 
and 8 by 5in loudspeaker of the Hacker " Herald ". An 
unusual additional feature of this receiver is that low - 
frequency acoustic loading of the loudspeaker is pro- 
vided by a number of slots in the back of the cabinet 
which are resistively loaded by foam polyurethane. 

Last year in the Murphy B385 we noted a transistor 
receiver which, by the provision of alternative cabinets, 
could be used either as a table model or small portable. 
This year this idea was carried still further in the Perth 
" Home and Away " mains valve record reproducer and 
battery a.m. transistor receiver. Here the transistor 
receiver can either be used separately with its own out- 
put stage and loudspeaker, or alternatively be fitted 
into the record reproducer so as to feed the output 
from its detector into the record reproducer amplifier 
and loudspeaker. 

The trend towards dual -purpose portable /car -radio 
receivers was carried further in the Ever Ready car 
portable. When this set is plugged into its special con- 
tainer in the car, this automatically connects the car 
aerial, the car battery and an Bin x 5in loudspeaker in 
place of the internal aerial, battery and speaker. An 
ignition interference filter is also connected in the car 
and the container acts as an earthed metal screen. 
The increase in the supply voltage from the 9V of the 
internal battery to the 14V (approximately) of the car 
battery when on charge allows the available receiver 
power output to be increased from 400mW to 1W in 
the car. 

Both Perdio and Roberts used output stages in which 
the load was split between the collector and emitter 
circuits so as to compromise advantageously between 
the high -gain but high crossover distortion of the 
grounded- emitter configuration and the low crossover 
distortion but low gain of the grounded -collector 
configuration. With this arrangement the battery can 
be used down to one half rather than two -thirds of its 
original voltage. 

Transistor Radiogramophones. -These are no longer 
the comparative rarity they once were since about six 
companies showed new models. A compact arrange- 
ment with the receiver and record turntable on opposite 
sides of the cabinet was noted in the E.A.R. " Envoy ". 
In the Bush " Top Ten ", radio reception of only the 
light programme on long waves is provided, a simple 
t.r.f. circuit being used. 

An interesting feature of the Dansette Model 
TRG /45 is that the radio is automatically switched off 
or on according to whether the record turntable is 
rotating or not. This is achieved by placing the motor 
field coil in series with the battery supply to the 
receiver, and the automatic turntable switch across this 
supply. When the motor is running this switch thus 
shorts out the supply to the receiver and thus also 
avoids any possibility of audio breakthrough from the 
receiver. As soon as the turntable stops, this switch 
opens and automatically reconnects the battery supply 
to the receiver. 

Stereo Record Reproduction.- Stereo records have 
now been with us long enough for the rate of change 
in this field to have slowed down. However, there 
has been no decrease in the wide variety of solutions 
adopted for the three main problems of stereo as 
distinct from mono record reproduction -the relative 
positioning of the two loudspeakers, the relative balanc- 
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Ever Ready car portable transistor receiver. 

ing of the two channels, and the design 
pickup. 

Normally for mono reproduction the two stereo 
amplifiers are still used independently or simply 
paralleled together to double the available power. In 
the Philco Models 92 and 94 a.m. /f.m. radiograms, 
however, on radio reception the two stereo single - 
ended channels are switched to form a variety of push - 
pull amplifier. This is done by reversing the phases of 
both the input to one channel as well as its output 
transformer secondary, and then paralleling the two 
output transformer secondaries. This is claimed to 
provide the even harmonic distortion cancellation 
advantage of normal push -pull operation, though it 
does not, of course, provide the other advantage of 
push -pull operation of d.c. cancellation in the primary 
of the output transformer. 

The Ferguson " Reverbersonic " Model 658RG a.m./ 
f.m. stereo -gram is, as far as we know, unique in this 
country for incorporating artificial reverberation. This 
is produced by adding to the original sound a delayed 
version of it obtained from a mechanical spring delay 
line similar to that described in the Technical Notebook 
section of our September, 1960, issue. The degree of 

of a stereo 

reverberation can be altered by varying the 
level of the delayed sound relative to the 
original sound, and only the right -hand 
channel is reverberated. 

The G.E.C. demonstrated the use of a 
third centrally placed loudspeaker fed from 
both stereo channels. This was done to im- 
prove the definition of central sound sources 
and thus reduce the " hole -in -the- middle " 
effect noticeable with some recordings 
especially when widely- spaced loudspeakers 
are used. The central speaker was placed 
about two feet in front of the left- and right - 
hand speakers. With this arrangement 
simultaneous inputs to all three speakers are 
heard from the central speaker just before the 
left- and right -hand speakers. The pre- 
cedence effect then increases the apparent 
loudness of the central speaker relative to 
the left- and right -hand speakers. In the 
central speaker the G.E.C. Periphonic two - 
speaker mounting system was used, each 

speaker being fed with about one -quarter of the power 
from one stereo channel. For non -central sources in 
which only one of these two central speakers is thus 
excited, the sound radiated by this speaker is increas- 
ingly reduced as the frequency is decreased below 
1,000c /s owing to the coupling to the other unexcited 
speaker in the Periphonic system. Thus below about 
1,000c /s non -central sources are only slightly appar- 
ently pulled in towards the centre. 

Loudspeaker Mounting. -In horn enclosures the 
expansion is usually made to follow a simple exponen- 
tial law. To produce an adequate low- frequency 
response the horn must then be made unmanageably 
long unless it is folded, which in its turn introduces 
additional problems. A somewhat shorter horn can, 
however, be made by following a hyperbolic- exponen- 
tial law, though in this case the radiation falls off rather 
more rapidly below the cut -off frequency. This fall is 
postponed to a somewhat lower frequency in a 

hypex " horn design shown by Goodmans by means 
of an air chamber between the loudspeaker and horn 
throat. The chamber air volume stiffness is adjusted 
so that it resonates with the throat air mass just below 
the horn cut -off frequency. 

Normally in multi- speaker systems the individual 
units are, at least not intentionally, acoustically coupled 
toge tier. One exception to this rule is, of course, the 
G.E.C. Periphonic system in which two Metal Cone 
speakers are placed close together front -to -back and 
fed in antiphase to form a sort of acoustic push -pull 
system which considerably decreases the low- frequency 
distortion. Another exception is the Pye HF8BS in 
which a 12 -in and 10 by 6 in unit are acoustically 

Two E.A.R. " Envoy ' transistor radio -grams in which the radio 

and record player are on opposite sides. 

Goodman's hyperbolic- exponential law horn 
loudspeaker removed from the room corner 
and viewed from one side to show one of 
the two horn mouths. 
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Casian Tray-ler Com- 
panion combined 
transistor tape recor- 
der and a.m. radio. 

Murphy A592R a.m./ 
fm. radio -gram with 
loudspeakers mounted 
on a flat baffle. 

coupled together to produce, it is claimed, reduced cone 
breakup and increased bass output. 

A return to Murphy's old system of flat baffle loud- 
speaker mounting was noted in their Model A592R 
a.m. /f.m. radio -gram. 

Valve Receivers.- Design has now been stabilized 
for some time, but one unusual detail which we noticed 
was the heater supply system used in the K -B Gavotte. 
In this the heaters are fed in series with the rectified 
h.t. current. A shunt resistance across the rectified 
h.t. provides sufficient starting current for the heaters 
and, together with the reservoir capacitor ripple and 
h.t. currents, gives the correct heater current after the 
receiver has warmed up. With this arrangement the 
electrical heating power developed in the shunt resistor 
is considerably less than that developed in the resistance 
normally used to supply the valve heaters in series from 
the mains input. 

A simple system of a.f.c. is used in the Dulci Model 
FMT /2 f.m. tuner shown by Lee Products. Here the 
frequency is controlled simply by varying the voltage 
across (and thus the effective resistance of) a germanium 
diode in series with an additional oscillator tuning 
capacitor. 

A method of improving the action. of the normal 
simple diode limiter is to add an i.f. third- harmonic 
rejection filter in series with the diode input. This 
method was used in conjunction with a Foster -Seeley 
discriminator in the Ferguson a.m. /f.m. stereo -gram 
Model 658RG. It was also described by J. W. Head 
and C. G. Mayo on page 85 of the March, 1958, issue of 
Electronic & Radio Engineer (now Electronic Tech- 
nology) and in the Technical Notebook section of the 
April, 1958, issue of Wireless World. 

Other unusual details noticed in valve receivers were 
the attachment of the tuning indicator to the tuning -scale 
pointer for ease of adjustment in two Pye receivers, and 
in the H.M.V. Model 558 a.m. /f.m. tuner the use of 
an " infinite -impedance " a.m. detector. 

Tape Recorders and Accessories. -The continually 
increasing interest in tape recording was illustrated by 
the fact that about half a dozen more manufacturers 
have entered the field at this year's Radio Show by show- 
ing their first tape recorder. The main trend in this 
field which was exemplified at the Show was the increas- 
ing use of four rather than two tracks, new four -track 
recorders being shown also by about half a dozen 
manufacturers. 
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An unusual feature of the Sound " Master " four -track 
recorder is that the output from the replay head is 
initially amplified and suitably frequency compensated 
by means of two transistors. A circuit is used which 
remains accurately matched to the head impedance even 
if this impedance ceases to be predominantly inductive 
at low frequencies due to the head resistance. This 
recorder also features a push -pull erase oscillator, separ- 
ate record and replay heads and amplifiers, a meter 
graduated in dB for indicating the recording level, and 
a ten -watt "ultra- linear" push -pull output amplifier. 

Unusual features of the Reps Model R10 four -track 
recorder are that the input is first fed to a low output 
impedance amplifier before being connected to the 
record /replay switch, and that low- impedance tone 
controls are used. This is done so as to avoid capaci- 
tive coupling between the record /replay switch contacts 
and between the edge -on tone controls and the hand. 

New transistorized recorders -both using d.c. rather 
than high -frequency erase -were shown by Walter and 
also by Casian. The Casian Trav -ler recorder is avail- 
able in two versions, one with d.c. and the other with 
a.c. bias. The respective signal -to -noise ratios for these 
two versions of 30dB and >45dB thus allow a com- 
parison to be made between these two methods of pro- 
viding bias. This recorder is also available combined 
with a transistor medium- and long -wave radio as the 
Trav -ler Companion. Features of the Walter recorder 
are battery or mains operation facilities and an output 
as high as two watts. The tape noise obtained with 
the d.c. erase head is claimed to be within 3dB of that 
for unused tape. 

Superimposition facilities are very frequently offered 
on tape recorders. A simple way of providing such a 
facility is, of course, to disconnect the erase oscillator. 
However, this can result in an increase in the distortion 
and a reduction in the amplitude of the original signal 
owing to interaction between the original and super- 
imposed bias signals. Such effects are much reduced in 
the Sound range of recorders by reducing the amplitude 
and frequency of the bias when superimposing. 

A tape reproducer designed especially for copying 
tapes was shown by Reflectograph. This uses their new 
deck fitted with a single (playback) head. A playback 
pre- amplifier and power pack are also incorporated. 

A range of electronic d.c. to a.c. converters suitable for 
use with tape recorders was shown by Valradio. In 
these converters the output from an ECC82 double - 
triode flip -flop is amplified by four KT55 valves in class - 
C parallel push -pull. An L, C filter reduces harmonics 
in the square -wave output. 

Kits for building a mono or stereo tape record /replay 
pre- amplifier were shown by Heathkit. These can be 
used with either high- or low- impedance heads, and a 
three -position bias level control allows optimum results 
to be obtained with any make of tape. A push -pull erase 
and bias oscillator is used. 

An inexpensive version of their VR65 twin- ribbon 
stereo microphone -the VR65NS -was shown by Lustra- 
phone. In this the angle between the two ribbons can 
be varied -contrary to what was unfortunately in- 
correctly stated in our Radio Show Guide. 
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The Editor does not necessarily endorse the opinions expressed by his correspondents 

"1910 and all That " 

IN his review of " Scrapbook for 1910 " in your 
September issue, " Free Grid " complained that he could 
not make head nor tail of the morse signals used in the 
sequence covering the arrest of Dr. Crippin. " Could 
it be," he asks, " that the jumble of sound was sent 
by somebody who knew nothing of morse? " 

No-it couldn't be. What could be, if the signal had 
been sensible, was possible confusion and alarm in the 
minds of radio operators who might have heard the 
signal by accident. It is for this reason that the B.B.C. 
does not allow genuine morse signals to be broadcast in 
dramatic productions. 

The mention in the programme of 1910 as being " the 
first year of a new decade" was made by a young 
woman at a New Year's Eve ball. She was wrong, of 
course -but so, always, are many others on these occa- 
sions. And " Scrapbook" records the errors of the times 
as well as the truths! 

London, W.I. VERNON HARRIS. 
[Mr. Harris is the producer of the B.B.C. " Scrapbook " 

programmes. -Ed.l 

Servicing in New Zealand 
IN your July issue " Diallist " comments that in New 
Zealand only persons who have passed an official ex- 
amination as radio servicemen may legally undertake 
the servicing of electronic equipment, and asks whether 
readers think this is a good thing. 

Personally I do not think it has any very obvious 
advantages. So far as I can see the standard of radio 
servicing here is not as high as in the United Kingdom. 
No amount of compulsory certification can make a 

good serviceman, even though it can prevent corn - 
pletely untrained and incompetent people from attempt- 
ing to service radio and electronic equiment. 

In one respect the law has a big loophole in it. Any 
registered electrician may legally service radios, even 
though he has not the slightest knowledge of radio 
theory, while a radio technician employed in a Govern- 
ment Department, holding a First Class Certificate in 
Radio Technology, which requires a higher degree of 
technical knowledge than the Serviceman's Certificate, 
may not legally service any radio outside his place of 

work. 
Until this year this led to 

the Gilbertian situation in 
which a Government - 
employed technician, fully 
employed on all kinds of 
electronic equipment, includ- 330k 
ing high -powered transmit- 
ters, could be prosecuted for 
repairing his own domestic 
receiver, or indeed even 
changing a fuse in his house. 
(To give credit to the innate 082M 

good sense 
riders I must admit that 

Zea- 
landers 

isk 

have never heard of any such TOeµ 15k 

prosecution being brought.) I! 

The law has now been 
amended so that everyone 
engaged upon radio or elec- 
trical work must pass both 
theoretical and practical ex- 
aminations, to ensure that at 
the very least they are aware 
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of the dangers of poor or faulty workmanship; and the 
Wiremans Registration Board conducts a very vigorous 
safety campaign. Whether this actually does result in 
a smaller proportion of electrical accidents than in the 
United Kingdom has never, to my knowledge, been 
studied. 

I have been in New Zealand long enough to make 
one prediction. If this appears in print, Wireless World 
will be inundated with letters from infuriated repre- 
sentatives of the radio trade in this country, assuring 
you that the standard of radio servicing here is the 
highest in the world and denouncing me in the 
strongest printable terms. That's one of the things 
that makes life here such fun. 

Wellington, New Zealand. F. W. ASHTON. 

Transistorized Wien Bridge 
Oscillator 
I WAS very interested to see the article by F. Butler 
in the August issue on the design of a transistorized 
Wien bridge oscillator. I have recently been develop- 
ing a similar device for a rather different application, 

a 100c/s fixed- frequency oscillator to be used 
as a time standard in portable equipment. Good fre- 
quency accuracy and stability were needed -of the same 
order as can be obtained with a valve -maintained 
oscillator. The circuit of the oscillator we are now 
using is reproduced herewith, and it will be seen that 
I have attempted to deal with the difficulties described 
by Mr. Butler rather differently. 

As it now is, my oscillator, when compared with a 
1000c /s valve -maintained tuning fork, appears to have 
a stability, after the first five minutes, of better than 1 

part in 1000; which is just about sufficient for our pur- 
pose. There appears to be a slow random irregularity, 
of a fraction of one part in 1000, as well as a slight 
variation from day to day, which may well be caused 
by differences of temperature. If any readers can sug- 
gest how these remaining small changes may be further 
reduced, I would be very grateful. 

There appear to be three differences of principle 
between Mr. Butler's circuit and mine: 

(a) The input circuit. Undoubtedly Mr. Butler's 
" super -alpha pair " is a better arrangement than my 
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conventional one, but I am afraid he takes too gloomy 
a view of the input impedance of the conventional cir- 
cuit, in practice. As he himself says, negative feedback 
can make the input impedance more or less as high as is 
desired. In this case, the voltage gain of the whole 
amplifier is determined by the voltage feedback to the 
first emitter, and in the oscillating condition is approxi- 
mately 3. The current gain however, is not restricted. 
If we take the output voltage as 1 volt, the collector 
signal current of V, is 1mA; and if we take the current 
gain of V, and V, to the 50 each, the signal base current 
of V, needed to maintain this output is 0.4 microamp. 
This, with a V, base voltage of 1 -volt gives an input 
impedance of little under one megohm. This method 
of calculation is undoubtedly oversimplified, but the 
circuit behaves as though it were at least approximately 
correct. 

Nevertheless, with the present bridge values, to shunt 
the input base to earth through one megohm increases 
the frequency of oscillation by a half per cent, and 
indeed RV, is provided, in that position, as a fine adjust- 
ment. Variations in amplifier gain will certainly lead to 
a change in frequency, though the proportional change 
will be reduced by a large factor. Thus, reducing the 
gain to a half would increase the frequency by one 
quarter per cent. 

(b) The emitter -follower, V, is used firstly to provide 
sufficient current for the thermistor B13, but also 
because of the need to keep the amplifier output resist- 
ance very much less than the bridge impedance. In this 
circuit the output resistance of V, is about 2052. 

(c) Amplitude stabilization. In an earlier version of 
the circuit a type A13 thermistor was used and I agree 
with Mr. Butler in finding it " not ideally suitable " for 
the purpose. It was necessary to select the emitter 
resistance of V, with great care, and the resultant circuit 
was very sensitive to room temperature. The B13 now 
used is very much better in this respect, and although 
the 100 -52 heater coil shunts the emitter load of V the 
output amplitude rapidly stabilizes at a value below 
that at which clipping occurs. It has one disadvantage, 
however, in that it has a longer time constant than the 
type A, and there is a tendency for the output amplitude 
to hunt. I look forward to trying the probably still 
more suitable type R. 

Cambridge. A. CARPENTER, 
Applied Psychology Research Unit, 

Medical Research Council. 

WITH reference to F. Butler's article in the August 
issue, we find that we are in disagreement with several 
features of his design. Whilst it is difficult to criticize 
constructively his circuit (Fig. 4) without a complete 
redesign we would like to make the following comments. 

(1) A current gain of 100, which Mr. Butler assumes, 
exceeds even the maximum quoted valve for the OC 71. 
His circuit defines the collector current of V, at about 
400µA, making the current through V, only a few 
microamperes and under these conditions one would 
be surprised to measure a small signal current gain of 
100. 

(2) Mr. Butler assumes an input impedance of 5000t2 
for V, and therefore uses a " super -alpha " stage to 
obtain an estimated input impedance for V, of 0.5Mû. 
We have calculated that the input impedance of V. is 
about 250kí2 assuming a Beta of 40 for V, and V,. This 
makes one question the need for V, anyway. Even in 
the absence of feedback from V, collector the input 
impedance for V, is about 25kí1. 

(3) The base current of V, is the emitter current of 
V,. This base current changes direction, however, when 
(B + 1)i °° = 400µA. For this circuit, this condition may 
easily obtain even at temperatures of less than 30° C 
with the result that V, emitter junction would be reverse 
biased. 

(4) We feel that an increase in the bias voltage across 
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R, would be desirable and that there seems little point 
in including R, since V, is substantially current fed. 

G. S. EVANS, 
Hatfield, Herts. B. G. WILLIAMS, 

Systems Engineering Group, 
de Havilland Propellers Ltd. 

The author replies: 
It is, of course, well known that the current gain and 

input impedance of a transistor amplifier are dependent 
on the signal amplitude, the supply voltage and the 
standing collector current. The small signal current 
gain certainly falls to an abnormally low value if the 
transistor is operated under very low current conditions. 
The figures for current gain (100) and input impedance 
(500052) were not claimed to apply specifically to the 
OC 71 but were quoted as an illustrative example to 
show in an elementary way how any super -alpha stage 
comes to have a very high input impedance. 

The next point concerns the input impedance of V, 
in Fig. 4 (p. 388, Aug. issue) which Messrs. Evans and 
Williams calculate to be 250k52 with feedback and 25kí2 
without feedback from the collector of V,. Their com- 
putation apparently takes account of V, and V, only and 
ignores the effect of V, which, with its associated com- 
ponents (including the bridge elements), forms part of 
the overall feedback loop. For example, V, is connected 
directly between the collector and base of V, and thus 
contributes to the overall feedback. A really accurate 
analytical treatment would be so complex and the final 
expressions so cumbersome that it would be difficult to 
draw useful conclusions from them. 

Turning next to the possibility of reverse biasing of 
V, at high temperatures, this point had occurred to the 
writer and in one version of the oscillator circuit a re- 
sistance was originally connected between the base of 
V, and earth so that the correct bias conditions on V, 
would require a substantial increase of collector current 
in V,. Over the normal range of room temperatures 
there was a negligible difference in the oscillator per- 
formance so the resistor was omitted. Much greater 
temperature changes might call for the use of a silicon 
transistor in the V, position. 

The resistance R, is not strictly necessary. It was 
included to provide some local feedback so that any 
OC 72 in the normal production range could be used 
in the V, position without special selection. 

The base bias voltage across R, was set by trial to 
give least distortion in the output waveform. It can 
easily be increased by reducing the value of R,. 

One is left with the impression that Messrs. Evans 
and Williams are unduly prejudiced against the use of 
transistor amplifiers operating under what might be 
called current- starved conditions. The writer does not 
feel impelled to make a strong defence of the use of a 
low- current super -alpha pair in the present circuit 
since similar arrangements have been described in earlier 
papers. It would be different if one had claimed origin- 
ality for the circuit. It was used in this case because its 
high input impedance exercised a negligible shunting 
effect on the Wien bridge elements and because it allowed 
oscillator tuning to be accomplished by resistance varia- 
tion without seriously disturbing the base bias of the 
first amplifier stage. There may be better ways of 
achieving this object but it is doubtful if there is a much 
simpler approach. 

If high- temperature operation is required there is 
clearly some advantage in using silicon transistors which 
are at last becoming available at an economic price. 
There still remains the difficulty of devising an ampli- 
tude control arrangement which will operate without 
distortion over a very wide temperature range. 

F. BUTLER 

Television Standards 
NOW that the Television Advisory Committee Report 
is published there is mtc:i talk of television standards 
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changing and it seems clear that changes will be made. 
It seems to this writer that a serious fundamental 

limitation to the present standard is the effect of flicker. 
As the brightness of pictures has increased so much in 
recent years, and with the arrival of fully portable tele- 
vision receivers, this flicker is becoming serious and will 
become worse. Note how poorly presented are re- 
ceivers in shop windows, and how unbearable pictures 
are in sunlight. V. K. Zworykin and G. A. Morton in 
their book "Television" show that increasing the flicker 
frequency from 50c /s to 60c /s allows the brightness to 
be increased 7 to 10 fold so that one would expect 
American standards to be better than all others in that 
respect. I do not regard it as very important that we 
retain a standard locked to the mains. Unlocked systems 
are often used already, O.B.s for instance, and many 
well- designed receivers work perfectly well in Ireland 
and off unlocked power supplies. Perhaps if we are 
going to have a bit more bandwidth to " spend " some 
of it would be well spent increasing the frame frequency. 

Northwood, Middlesex. C. H. BANTHORPE. 

MAY I refer to your most interesting Editorial comment 
" Line Standards " in your July issue. 

I do not know whether it was your intention to keep 
the scope of your article intentionally confined to " line " 
standards only and purposely to avoid reference to other 
necessary concomitants to the adoption of the so- called 
" C.C.I.R." or " Gerber " 625 -line system; as a user of 
(and as a result, an advocate of the adoption of) the 
625 line system,` I feel it is only fair to compare the 
systems as a whole, and I would therefore like to sug- 
gest that some of the most far reaching advantages of 
the 625 line system to the domestic viewer, do not even 
involve the number of lines but are more strongly appar- 
ent in the following: 

(1) F.m. sound is specified, thereby bringing to the 
domestic TV receiver all the advantages of this system, 
already becoming well known in U.K. homes by means 
of the v.h.f. /f.m. Band II service. This system is cap- 
able of providing improved signal -to -noise ratios, more 
effective noise limiters, less interference from passing 
motor vehicles, higher available fidelity at a given 
cost, and a greatly improved effective signal /noise ratio 
in fringe areas of reception. 

(2) Picture modulation system- negative and not posi- 
tive. A real advantage, especially in fringe areas, is 
gained in getting one's peak aerial power in the blacks 
and the all important synchronizing pulses. It is my 
experience with modern "C.C.I.R." receivers to be 
able firmly to lock pictures and enjoy reception in areas 
of low field strength, where man-made interference levels 
are very high, which would make a positive modulation 
a.m. sound signal, of similar e.r.p., quite unusable. Such 
interference as is seen is generally black in content and 
not white, which in my opinion is less disturbing to the 
eye. 

I admit my experience of these matters has so far 
been mainly confined to Band I, therefore I would not 
like to be dogmatic as to the outcome of results of tests 
carried out between the two systems on Band IV and 
V; but I would hazard, however, that a low -end of Band 
I " C.C.I.R." transmitter, horizontally polarized, at com- 
parable aerial height and e.r.p. to the present Crystal 
Palace installation would in fact give a considerably 
increased effective service area than the present 405 -line 
installation, solely for the reasons I alluded to above. 
To return to the picture, as an engineer operating a 
" C.C.I.R." station, whenever I return to the U.K. on 
leave or business, for the first few days I imagine that 
all large -screen domestic TV receivers I chance to see 
in action are suffering from an acute form of line pair - 
ing! 

M. W. HEFFERNAN, 
Chief Engineer, 

WNTV -NWBS. 
Ibadan, West Nigeria. 
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Self-Balancing Push-Pull Circuits 
MAY I suggest that the criticisms of the " triple " con- 
tained in my letter in the August issue, are equally rele- 
vant to the two -stage amplifier with controlled un- 
balance envisaged by Mr. May in his letter in the 
September issue. 

In the second part of this letter Mr. May has 
attempted to prove that a signal applied to the common 
cathode connection of a cross coupled cascode has no 
influence whatever on the output voltage of the stage. 
Since this is a direct contradiction of my previous state- 
ment that " the measured error loop gain . is 150 
times ", I feel bound (if only in self - defence) to return 
the unexploded bomb! 

We see from the figures on Mr. May's circuit that 
apparently a change in grid -cathode voltage of the 
lower triode of a cascode stage has no influence on the 
anode current of the upper triodes. We may note at 
this juncture that the current which we have called 
the anode current of the upper triodes in fact con- 
stitutes the anode current of the lower triodes. In 
order to accept the argument put forward, we have 
therefore first to accept that a change in grid -cathode 
voltage of the lower triode has no influence on its anode 
current. So far as I am aware the only conditions 
under which this is true are when (a) the valve heaters 
are not switched on, (b) the valve is not of reputable 
manufacture! 

The fallacy in the argument which Mr. May has put 
forward lies in the assumption of a fixed voltage gain 
in the lower triodes, whereas the gain contributed by 
the lower triodes in a function of the input impedance 
of the upper triodes which changes very considerably 
between push -push and push -pull operation. 

The equivalent circuit in my letter in the August 
issue shows that the lower triodes provide the major 
part of the error loop gain, whereas the upper triodes 
provide the major part of the signal gain. 

Incidentally, the sixth line of type below this figure 
should have read " the middle triode will now provide 
more gain ". 

D. R. BIRT. 

" Things Great and Small " 
I WAS most interested to read the letter from F. T. Vats 
Veen in the September issue, ard of the new system 
of metric nomenclature proposed by A. P. G. Peterson. 

As a student of language (as well as radio) I should 
like to point out that the reason Latin and Greek are 
used for the building of new technical terms, is that 
they are both dead languages. It is not merely a matter 
of " classical " snobbery. 

The reason " dead " roots are used in preference to 
living ones is to avoid established connotations in the 
living language. Thus " television " is lisped out by the 
modern infant not long after it has mastered "Mamma "; 
it is a word in its own right like " cat " and needs no ex- 
planation. By contrast, the word " Fernsehfunk " sounds 
to German ears like " far -see -spark ", with its obviously 
false connotations, especially the obsolete "spark" bit. 

I have no quarrel with " kilo " and " milli " already 
well established in such words as " kilogram " and 
" millimetre ". There is no confusion here. But the 
remainder of the prefixes in the fractional column (on 
the right) clash horribly with established English words. 
Thus, billi =one millionth, quadrilli =one billionth, sex - 
tilli=one trillionth, octilli=one quadrillionth, and 
decilli=one quintillionth. Mr. Van Veen finds this 
system " ingeniously simple " but is hurt by " nano ", 
" giga ", " terra ", and " pico ", which, being strangers 
to the English tongue, are ideal for building new words 
without introducing false notions. 

As for the double capitals on the integral side of the 
table, my own logic, which I now suspect must be sadly 
perverted, makes DK =TR and OK =zero by the 
ordinary (logical) rules of algebra. 

Should Mr. Van Veen read these lines and fail to 
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follow the fourth paragraph (British readers will have 
no difficulty) I hasten to remind him that in Britain, 
Germany and elsewhere, the names of the very large 
numbers indicate logically the power to which a million 
is to be raised, whereas in France and the U.S.A. the 
terms employed are, I fear, merely " alogical absurdi- 
ties ". 

Nottingham. D. B. PITT. 

Rogue Equipment 
HAVING read Mr. Himan's observations in the May 
issue on " rogue equipment " I find that I cannot agree 
that his theory is valid. 

My experience on inspection and test of batch pro- 
duction is that exactly the reverse applies and that the 
early models suffer far more than the later ones. The 
reasons are fairly obvious. The assembly and wiring 
operatives are inexperienced with the equipment; a 
number of them are often new to the business com- 
pletely; " Inspection " being keen to establish a fair 
standard as soon as possible is more severe than later; 
and "Test " have not yet learnt what portions of the 
specification they can afford to relax. So the resultant 
mauling these units receive in the shuttle between pro- 
duction and inspection leaves them basically unfit for 
sale, but by that time the clamour of " Sales" has made 
itself felt and away they go. 

However, if Mr. Himan could take the records of all 
his instruments of which he has a large enough number 
to form a representative sample and then, having taken 
out all faults he can reasonably attribute to unfair use, 
divide the remaining ones by the operational life of the 
instruments and finally either list this result against 
the serial numbers or, better, graph the two numbers, 
a study of the results should throw further light on the 
subject. 

If my ideas are confirmed it might well be a warning 
to these dealers who do all within their power to obtain 
new models as soon as possible after their announce- 
ment! 

Hampton, Middlesex. L. CAMPBELL. 

My4 MONTREAL 

Circuit Conventions 
WE have watched with keen interest the correspond- 
ence in your columns on the subject of graphical sym- 
bols. 

Whilst agreeing that the proposed changes have cer- 
tain advantages, they are not, in general, quicker to 
draw in rough sketches nor, with the exception per- 
haps of the inductance symbol, do they show any 
marked reduction in labour when drawn for reproduc- 
tion. Moreover, we think the following points should 
be borne in mind. 

1. That British Standards specifications are issued 
only after lengthy consideration by the parties con- 
cerned, and that in this case they follow reasonably 
closely traditional circuitry, being widely understood, 
if not always employed, bosh in this country, and, in 
general, overseas. 

2. That changes as drastic as those suggested would 
render many ci cu is virtually incomnrehensib.e to the 
uninitiated. In this connection, this committee has 
redrawn a number of quite simple circuits using the 
proposed new symbols, and has tried them out on en- 
gineers who were unfamiliar with the proposals. In 
every case difficulty was encountered in interpreting the 
diagrams. 

3. It is not always sufficiently realized that the 
primary purpose of a technical drawing or diagram is to 
convey information, and no diagrams, however low the 
cost of production may be, can be regarded as effecting 
an economy if they do not perform their intended func- 
tion. 

This committee is constantly studying problems con- 
cerned wi_h stand'-dzation in the realm of technical 
publications, and whilst it welcomes innovations which 
simplify the task of the technical author or illustrator 
it emphasizes that in the presentation of technical in- 
formation, the overriding consideration must be to pre- 
sent this to the reader in the clearest and most readily 
understood manner. 

London, W.2. H. T. BATEMAN. 
Chairman, Standards Committee, 

Technical Publications Association. 
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Equatorial Ionospheric Effects 
POST -SUNSET FADING ON LONG -DISTANCE RADIO CIRCUITS 

IN a region near the earth's magnetic equator there 
occur several magnetic and ionospheric phenomena 
which appear to be peculiar to that region alone. 
One of these is an effect which occurs in the F2 
layer of the ionosphere soon after local sunset, and 
which appears to last for a few hours thereafter. 
Because the echoes obtained from that layer by 
vertical sounding become, during these hours, dif- 
fuse and of indefinite height, it is known as " equa- 
torial spread F." 

In 1938 Booker and Wells` reported that at 
Huancayo, Peru, there was, soon after sunset, a 
marked increase in the height of the F region and 
that the received echoes then became diffuse, as 
though they were due to scattering from electronic 

Fig. I. Illustrating, for a single -hop transmission path, 
the mode of propagation of a single ray (a) via the normal 
F2 layer and (b) via the cloud -like structure occurring 
after local sunset. 

clouds, rather than due to reflection from a strati- 
fied layer. Later in the night there was a decrease 
in the height, accompanied by a disappearance of 
the diffuse echoes. In 1951 Osborne' observed a 
similar phenomenon at Singapore, which, like 
Huancayo, has a low dip latitude. He stated that 
soon after local ground sunset the F2 layer virtual 
height rapidly increased, and the region, instead of 
preserving its layer -like structure, began to form 
" clouds " of ionization and that, by the time of 
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fiy T. W. BENNINGTON* 

ionospheric sunset, it frequently disintegrated en- 
tirely into such clouds. Soon after this the virtual 
height began to decrease again and, though the 
clouds often persisted for several hours, the layer 
gradually regained its normal structure. 

Short -wave engineers soon came to associate these 
ionospheric occurrences with a peculiar fading of 
the signals received over trans- equatorial circuits 
soon after local sunset, and which they called the 
" tropical sunset fading effect." This was noticed 
at Singapore, in many parts of Africa and at several 
other locations, and observations made over several 
years have established the following general facts 
about it. The fading appears to occur more fre- 
quently at the equinoxes than at other times of year, 
though it does occur during other than equinoctial 
months. At most places where it has been observed 
it starts soon after local ground sunset and lasts 
for about four hours, after which conditions return 
to normal. (As we shall see there are exceptions to 
this.) It is generally worse during years of high 
than of low sunspot activity and appears to be 
brought about by conditions in the ionosphere in a 
zone lying near the magnetic equator, the northern 
and southern boundaries of which are not yet known. 
The fading is of medium or deep intensity, is at a 
rapid rate and often of the kind known as "flutter" 
fading. Such fading can be of serious consequence 
in various types of communication, for receiver a.g.c. 
systems do not deal with it effectively. In high- 
speed telegraphy the resulting distortion of the 
characters conveying the transmitted information 
often renders the received result unintelligible. In 
broadcasting, whilst speech usually remains in- 
telligible, the fast fading destroys the programme 
value of music transmissions. 

Cause of the Fading. -Fig. 1 is an attempt to illus- 
trate the ionospheric effects upon an obliquely 
incident ray of radio energy. In (a) is pictured the 
situation before sunset, where the ray, at a given 
frequency, undergoes refraction and reaches the 
apex of its trajectory at a discrete height in the F2 
layer, and then follows a downward path to the 
receiving aerial. When the layer breaks up into a 
cloud -like structure, as in (b), refraction is no longer 
a relatively simple process with apex of the tra- 
jectory at a discrete height : in fact the forward 
propogation of the radio energy is more in the 
nature of " scattering " than of refraction. This 
scattering takes place at and between numbers of 
different cloud formations lying at different heights, 
with the result that the energy reaches the receiving 
aerial from a whole range of heights and in the form 
of a number of " packets " of energy at different 
angles. The arriving rays will have traversed dif- 
ferent paths and, furthermore, the path lengths will 

*Research Department British Broadcasting Corporation. 
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Fig. 2. Incidence of medium- rapid, or worse, fading in 
reception at Singapore and Johannesburg during 5 hours 
after sunset -equinoctial months 1954 -1958. 
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constantly change with time as the clouds change 
shape and position. The received signal will there- 
fore fade more or less rapidly with time. 

Fading at Johannesburg and Singapore. -In order 
to obtain some information on the incidence of the 
fading and of its variation during the hours follow- 
ing on sunset at different places, and also over the 
sunspot cycle, an examination was made of data 
received from Singapore and Johannesburg on the 
reception of h.f. broadcast transmissions from this 
country. The transmission paths from the U.K. to 
both these places traverse the region of the mag- 
netic equator. The data examined were those for 
the five hours following on ground sunset at both 
places, namely 1100 -1600 G.M.T. at Singapore, and 
1600 -2100 G.M.T. at Johannesburg, and this was 
done for the equinoctial months of March and 
September only. The period considered was that 
of the years 1954 -1958 inclusive, and it should be 
noted that sunspot minimum occurred in April 1954 
and sunspot maximum in March 1958. Observa- 
tions made on all frequencies in use at a particular 
time were included, it having been first of all found 
that there was no significant frequency discrimina- 
tion in the fading effect, this being observed on all 
frequencies in use when it was present. 

The results are given in Fig. 2, the graphs of 
which show the percentage of the total hourly ob- 
servations during each month when medium- rapid, 
or worse, fading was observed at Singapore and 
Johannesburg respectively. The shaded areas of 
Fig. 2 show the times during which the fading was 
present for 25% or more of the hourly observa- 
tions, and thus give an indication of the severity 
and duration of the effect. 

At Singapore, it is seen, very little fading was 
observed during the hours following on local sunset 
in 1954 and 1955, but from 1956 towards 1958 it 
increased in its rate of incidence with increasing 
sunspot number. The peak period for the fading 
was from one to two hours after ground sunset, 
and it was generally above the 25 % incidence rate 
from sunset till three to four hours thereafter, but 
always reached a negligible level by five hours after 
sunset. 

At Johannesburg the fading reached fairly high 
incidence rates even during sunspot minimum years, 
though the incidence rate was higher, and the high 
incidence rate of longer duration, after September 
1955 than before that month. Thus the fading in- 
creased with increasing sunspot number. What is 
more peculiar, however, is that the diurnal pattern 
in the incidence of the fading was different from 
that at Singapore, for at Johannesburg it did not 
usually start till two hours after local ground sunset, 
and was generally above the 25% incidence level 
only from then onwards. But at five hours after 
sunset (after which time no data was available) it 
was still near the maximum incidence rate and 
showed little sign of clearing up. Fig. 3 gives the 
mean percentage of the hourly observations when 
the fading was observed for March and September 
of the whole 5 -year period for both places, and 
illustrates the difference in the diurnal pattern for 
the two locations. 

Fading Variations with Increasing Sunspot Number. 
-In Fig. 4 are shown the variations in the post - 
sunset fading at these two places over the sunspot 
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cycle, it being borne in mind that, since the sun- 
spot number varies erratically from month to month, 
it is best to take the smoothed value appertaining to 
each month in order to show its general long period 
variation, as has been done in (a). The graphs of 
(b) and (c) do not show a detailed correlation with 
this, but they do indicate a general increase in the 
fading when the sunspot number is high, and vice 
versa. As is seen this increase in the fading con- 
tinued at Singapore until September 1958, whereas 
at Johannesburg it did not further increase after 
March 1956. 

Connection between Fading and Observed Ionos- 
pheric Phenomena. -It would seem fairly clear that 
the post- sunset fading observed on these and other 
circuits is due to ionospheric phenomena occurring 
in a region near the magnetic equator, through 
which the radio waves have to pass in reaching these 
places from the northern hemisphere. And it would 
also seem probable that the ionospheric phenomenon 
concerned could be the "spread F" which is ob- 
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Left -Fig. 3. Incidence of medium -rapid or worse fading 
in reception at Singapore and Johannesburg during 5 hours 
after sunset. Mean values for 5 years 1954 -1958. 

Below: Fig. 4. Variation in the incidence of fading with 
sunspot number. (a) smoothed sunspot number (b) and 
(c) mean percentage of observations when fading present 
during first 5 hours after sunset at Singapore and Johannes- 
burg respectively. 

50 

40 - 

30 - 

20 r 

10 

5o 

40 

30 

20 

10 

o 

SINGAPOAE 

JOHANNESBURG 

(b) 

MS M SM SM S M S 

1954 1955 1956 1957 1958 

503 

www.americanradiohistory.com

www.americanradiohistory.com


served to occur after sunset at ionospheric observa- 
tories near to the magnetic equator. But to say 
this gives no explanation of several peculiarities in 
the fading; to mention only one, the difference in 
the local time of its onset as between Singapore and 
Johannesburg. It is interesting, therefore, to pursue 
the matter a little further by examining some of the 
ionospheric measurements. 

In addition to the occurrence of spread F near 
the magnetic equator there is another well -known 
ionospheric phenomenon associated with this region. 
This is the existence of a permanent daytime belt 
of sporadic E, of high critical frequency, which 
breaks up and disappears near sunset, and it has 
been pointed out by Wilkins and Kift' that, since 
h.f. radio waves would be unable to penetrate this 
region and so reach the F2 layer, but would be re- 
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fleeted from it, it is logical to suppose that its 
sudden disappearance around sunset would lead to 
poor radio propagation for a time, until the F2 layer 
became effective as the reflecting medium. This 
leads them to suppose that the fading observed on 
h.f. transmissions may start with the break -up of 
the sporadic E ionisation and may, at a later time, 
be continued by the disintegration into " clouds" 
which then sets in in the F2 layer. 

In Fig. 5 are plotted, against local time, for the 
months of March and September 1956 to 1958 in- 
clusive the results of an examination of some ionos- 
pheric data obtained at Singapore (which is near 
the geomagnetic equator) and at Ibadan, Nigeria 
(a station near the great circle path U.K. /Johannes- 
burg and also near the geomagnetic equator). The 
dip latitude for Ibadan is, however, only 7 °S, 

whereas Singapore is 16°S. 
The full -line curves give SINGAPORE - DIP LAT. 16 °S 
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the percentage of the hourly 
(valid) measurements at 
each station when spread F 
echoes were observed, and 
it is seen that prior to local 
sunset no such echoes were 
observed at either station, 
but that after sunset a large 
percentage of spread F 
echoes occurred at both sta- 
tions. The percentage of 
spread F echoes reached 
high values at Ibadan, how- 
ever, somewhat sooner after 
sunset than at Singapore. 

The dashed -line curves 
give the percentage of the 
hourly measurements at 
each station when sporadic 
E with critical frequency 
equal to or greater than 
5Mc /s was observed. At 
Ibadan, it is seen, this was a 
permanent daytime feature 
(it should be noted that by 
1600 local mean time it was 
already fast decreasing from 
its very high daytime inci- 
dence) but generally rapidly 
decreased to a negligible 
incidence rate at or just 
after local sunset. At Singa- 
pore, on the other hand, the 
occurrence of this intense 
sporadic E was not at all 
marked during the hours 
before sunset. 

Consideration of these iono- 
spheric measurements and of 
some from other stations 
(notably Huancayo, Peru) 
would lead one to the con- 
clusion that the equatorial 
daytime sporadic E is con- 
fined to a very narrow belt 
along the magnetic equator, 
probably bounded by the dip 
latitudes 10 °N and 10 °S,4 
which would thus include 
Ibadan and Huancayo but 

(Continued on page 505) 
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TABLE 1 

Disturbed 
Month days 

Quiet 
days 

Percentage of total observations when spread F 
echoes observed 

Place 
Disturbed 

days 
Quiet 
days 

September 1957 14 16 Singapore 10.3 53.4 
Ibadan 29.8 90.3 

September 1958 8 22 Singapore 25.6 52.0 
Ibadan 55.0 93.6 

not Singapore. The equatorial spread F, on the other 
hand, appears to occur within a much wider belt, 
possibly from 40 °N to 40 °S dip latitude, and is thus 
observed at Singapore as well as at the other two 
places. This limit for the equatorial spread F is 
that suggested by Wright', who has studied both of 
these ionospheric phenomena in Ghana. 

Possible Reason for Different Onset Times for the 
Fading. -The above considerations would appear 
to indicate the following as a possible explanation 
of the difference in the time of onset of the fading 
in terms of local time at Singapore and at Johannes- 
burg. The greatest distance to the north of each 
place at which a ray emergent from a layer could 
reach the earth's surface at that place is about 
1,100km in the case of the E layer, and about 
2,000km in the case of the F2. A location on the 
great -circle path U.K. /Singapore 1,100km north of 
Singapore lies in dip latitude 0 °, where the daytime 
equatorial sporadic E would exist, whilst a similar 
point on the great circle U.K. /Johannesburg would 
lie in dip latitude 50°S, where it would certainly not 
exist. Points 2,000km north of both places would 
lie in dip latitudes lower than 40° and thus within 
the spread F zone. We thus have the situation 
where a radio ray arriving at Singapore would be 
unlikely to escape reflection from the sporadic E, 
whilst it was in existence, but where a ray arriving 
at Johannesburg might well avoid the sporadic E, 
and reach that location entirely by way of F2 layer 
reflections. The sporadic E break -up (see Fig. 5) 
appears to have become well established by 1800 
l.m.t., and a ray arriving at Singapore by way of 
sporadic E should begin to be poorly propagated 
as from shortly before that time. As is seen from 
Fig. 2 the fading has generally started at Singapore 
by 1800 l.m.t. After the sporadic E has disappeared 
and the wave begins to arrive at Singapore by way 
of the F2 the spread F has already set in, and this 
causes the fading to continue for some hours there- 
after. 

At Johannesburg, supposing the wave to be arriv- 
ing all the time by way of the F2 layer, it remains 
unaffected until the spread F has set in, which, from 
Fig. 5, is seen to be at between 1900 and 2000 l.m.t. 
It is at approximately this time that the fading is 
observed to begin at Johannesburg. 

As to the continuance of the fading beyond 2300 
l.m.t. at Johannesburg but not at Singapore, the 
ionospheric data for Ibadan show that after this 
time the spread F still persists with a high incidence 
rate for several hours. That for Singapore shows 
far less observations of spread F after 2300 1.m.t. It 
may be supposed, from this, that, for some reason, 

WIRELESS WORLD, OCTOBER 1960 

the spread F over Africa persists for a longer period 
after sunset than does that over the equatorial region 
in the vicinity of Singapore. 

Variations with Magnetic Disturbance. -It has been 
reported by Wright' that on days when magnetic 
storms are in progress the occurrence of spread F 
in equatorial regions is reduced, and that it is more 
frequently observed on magnetically quiet days. The 
Huancayo evidence suggests that the onset of spread 
F is delayed by the magnetic disturbance. The 
ionospheric data from Ibadan and from Singapore 
for the months of September 1957 and September 
1958 were examined, and the number of spread F 
echoes observed during the period 2000 -2400 1.m.t. 
counted separately for the magnetically disturbed 
days and for the quiet days. The daily character 
numbers for the geomagnetic field issued by the 
magnetic station of the Royal Greenwich Observa- 
tory were used in order to define the magnetically 
disturbed days, a day being considered disturbed 
when the character number was equal to or greater 
than 1.0, and quiet when it was less than this. The 
results are given in Table 1, from which it is seen 
that at both places the percentage of observations 
during the period after sunset when spread F echoes 
were observed was considerably greater during quiet 
days than during disturbed days. The mean per- 
centage ratio of quiet -day spread F to disturbed -day 
spread F for the two months was approximately 2.9 
for Singapore and 2.2 for Ibadan. It might there- 
fore be expected that the fading observed at Singa- 
pore and Johannesburg would also tend to occur 
more frequently on disturbed than on quiet days. 

Accordingly the h.f. reception data for Singapore 
and for Johannesburg were examined separately for 
the disturbed days and for the quiet days of these 
two months for the period 2000 -2300 1.m.t. at both 
places (data not being available for a later daily 

TABLE 2 

Month 
Percentage of hourly observations 

when bad fading observed 

Place 
Disturbed 

days 
Quiet 
days 

Sept. 1957 Singapore 
Johannes- 
burg 

30.9 

33.8 

23.4 

81.3 

Sept. 1958 Singapore 
Johannes- 
burg 

48.9 

15.9 

55.4 

65.3 
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period), and the percentage of the total hourly ob- 
servations when bad fading was present ascertained. 
The results are given in Table 2, from which it is 
seen that the post- sunset fading at Johannesburg 
was considerably more prevalent on quiet days than 
on disturbed days, but that this was not the case 
at Singapore. In fact the mean percentage ratio of 
quiet day fading to disturbed day fading for the 
two months was approximately 3.0 at Johannesburg, 
whereas at Singapore it was of the order of 1.0. 

This result might be taken to indicate that the 
fading observed at Johannesburg is connected with 
an ionospheric phenomenon which is itself in- 
versely correlated with magnetic disturbance, i.e. 
spread F, whereas that observed at Singapore is, at 
least partly, dependent upon an ionospheric pheno- 
menon which is not so correlated. This latter might, 
in fact, be the equatorial sporadic E, as has already 
been indicated, which, so far as these two months 
are concerned, did not show a tendency to be more 
prevalent on quiet than on disturbed days. It is to 
be remarked, however, that Wright' found that the 
equatorial sporadic E, like the equatorial spread F, 
also decreased on magnetically disturbed days, and 
it has also been reported to disappear earlier on 
these days, so that the above indication is only ten- 
tative. The trouble is that during some of the equi- 
noctial months examined by the present author the 
number of disturbed days so exceeded the number 
of quiet days that no clear -cut result emerged. 

Further Questions. -It can hardly be considered 
other than significant that the equatorial sporadic 
E and the equatorial spread F both occur within 
zones lying near the magnetic equator, and that the 
disappearance of the former is followed so soon by 
the appearance of the latter. Though it may be 

pure speculation, one cannot but wonder whether, 
following on the disappearance at sunset of the in- 
tense E layer ionization in the equatorial zone there 
might be an upward movement in the ionosphere, 
resulting, not long after, in the appearance of the 
disturbed and inhomogeneous condition known as 
equatorial spread F in the F layer in an overlapping 
and somewhat wider zone. 

There remain certain ambiguities about the equa- 
torial spread F and the post- sunset fading which it 
would be unwise, as yet, to do more than mention. 
For instance, if both phenomena have an inverse 
correlation with magnetic disturbance why is it that 
they appear to occur with greatest frequency at the 
equinoxes when magnetic disturbances are particu- 
larly prevalent? And why, if such a correlation 
exists, does the fading increase with increasing sun- 
spot number, when magnetic storminess does like- 
wise? It is evident that a great deal of investigation 
will have to be done before these ionospheric and 
radio reception phenomena become fully explicable. 
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Crystal -controlled Commu &cat ons Rece ver 
THE Type HR120 general -purpose communications re- 
ceiver recently introduced by the Marconi Company 
incorporates an unconventional tuning system consist- 
ing principally of decade switching. Four switches en- 
able selection of any frequency within the band 
2.1Mc /s to 30Mc /s to be effected quickly and accur- 
ately. 

A double -superheterodyne circuit is used with one 
r.f. amplifying stage having three conventionally tuned 
circuits, followed by a crystal -controlled first oscillator 
adjustable in increments of 1Mc /s throughout. This is 
followed by a continuously variable second oscillator 
covering 1.1 to 2.1Mc /s. 

The first i.f. amplifier is tunable over the range 1 to 
2Mc /s and as its tuning system is ganged to that of the 
variable second oscillator a final intermediate frequency 
of 100kc /s emerges. 

Coil switching in the aerial and r.f. circuits is auto- 
matic as it is linked with the crystal -oscillator's decade 
switching system. 

Incorporated also is a crystal -controlled marker oscil- 
lator for checking the calibration of the signal- frequency 
circuits, which, with the inherently high stability and 
accuracy of the crystal -controlled first oscillator, pro- 
vides, it is claimed, a receiver setting and reading accur- 
acy of ±200c/s at all parts of the frequency range 
covered. 

I.F. bandwidths of 1.5, 3, 6 or 12kc /s, at -3dB points, 
can be selected and for c.w. telegraphy reception an 
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a.f. filter, tuned to lkc /s and having a passband of 
100c /s, can be switched into circuit. 

Provision is made for reception of single- as well as 
double -sideband telephony with the a.f. output fed into 
either a 2.5 -0 loudspeaker, headphones or a 600 -f2 line. 

Power consumption is 120W at 100 to 120V or 200 to 
250V, 45/60c/s. Further details can be obtained from 
Marconi's Wireless Telegraph Co. Ltd., Chelmsford, 
Essex. 

Mo'coni unconventional communications receiver, Type 
HR 120. 
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Transistor Invertexs and Converters 
3.-- Modification of the Standard Push -pull Square -wave System 

By M. D. BERLOCK *, Grad. I.E.E. and H. JEFFERSON *, M.A. 

THE previous article described the standard 
push -pull square -wave oscillator widely used in 
inverters and converters. In its basic form it has 
the circuit shown in Fig. 1 and the practical form 
differs from this only by the addition of some bias- 
ing elements to facilitate starting. The natural 
state of the theoretical circuit is that one transistor, 
say Ql, is fully conducting and is held in this state 
by the positive feedback to the base: at the same 
time Q2 is held in a cut -off condition. This cannot 
go on for ever, because the magnetizing current 
in the transformer is rising steadily and a point 
is reached at which the transformer saturates. 
In all designs having high efficiency this saturation 
is made to take place very sharply by the use of 
special core materials, preferably with toroidal 
structures. 

When the transformer core saturates there is 
a sudden change in the load line, the transistor 
collector current flies up and the loop gain drops. 
There is now nothing to keep Ql conducting, but 
as conditions start to settle towards the natural 
symmetry of the circuits Q2 is brought into con- 
duction and away the circuit goes on the other half - 
cycle. It will be seen that the battery line is pre- 
sented with a very high current demand every 
half -cycle and this can lead to some very unpleasant 
pulling effects if several inverters of about the same 
frequency share a common line. Other equip- 
ment on and near the line is also liable to serious 
interference. The high current spikes in the tran- 
sistor collector circuit produce correspondingly 
high transient dissipation and may also contribute 
to voltage spikes at the collector of the transistor 
which is cut off. 

This circuit becomes even more mischievous 
where a reactive load is connected to the circuit. 
In one case which has been reported to us a nomin- 
ally 50 c/s inverter jumped to about 200 c/s when 
offered a motor load. This state of affairs was not 
satisfactory to either inverter or motor. 

Much greater reliability is obtained by the use 
of a circuit described by J. L. Jensent. The trouble 
with the standard circuit is that the switching opera- 
tion which breaks the feedback loop to initiate the 
reversal is in the collector circuit where the full 
power of the system is available and where the load 
is connected directly to the switch. Jensen has 
moved the switch to a lower -level part of the sys- 
tem. His basic circuit is shown in Fig. 2 and it 
can be seen that there are now two transformers, 
an additional transformer having been introduced 
in the base circuit. The collector -load transformer 
is now, however, a perfectly conventional non- 
saturating transformer which can be designed 
according to taste as a power transformer or an 

*The Phoenix Telephone and Electric Works Ltd. 
t/.R.E. Trans. on Circuit Theory, Vol. CT -4, p. 276 (Sept. 1957). 
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audio output transformer: the results should, of 
course, be the same. The transformer T2 is the 
saturable transformer. As long as T2 is not satur- 
ated the positive feedback holds one transistor 
fully on and the other in a cut -off condition. To 
do this there must be a constant voltage across the 
primary of T2 and the flux in the core will rise 
steadily until the core saturates. 

At this point RFt; plays a vital part. The avail- 
able current into T2 is limited to the current which 
can be driven through this resistance by the avail- 
able feedback voltage. The base circuit of the 
conducting transistor and the magnetizing current 
of the transformer are sharing this and as the 
demand of the transformer rises the base current 
of the transistor must fall. The drive has been cut 
off but the resistor RFB prevents the change of 
impedance of T2 from being apparent at the load. 
There is no current spike at the collectors, no sudden 
inrush from the battery, and no voltage spike on 
the cut -off transistor collector. 

Fig. I. Standard Uchrin -Royer circuit. 

Fig. 2. Jensen introduced a small saturable transformer in the 
base circuits of Fig. I. 
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Fig. 3. The addition of a clipper diode pair to the basic Jensen 
circuit of Fig. 2 stabilizes the frequency. 

Qi 

Fig. 4. In this new circuit even less square -loop core material 
is used and the frequency depends less on transistor properties. 

This behaviour is especially noticeable when the 
circuit is being operated with a light load. The 
circuit described in the previous article still spikes 
up to the same saturation current while in this case 
we find an almost spike -free waveform of appro- 
priately low level. 

The economy of this Jensen circuit lies in the fact 
that T2 is a very small transformer. A 100 -watt 
inverter may require about 1 watt of base drive power, 
and the expensive square -loop core material is used 
only for this relatively -low -power device. For the 
100 -watt transformer Ti, which is very much bigger, 
we can use one of the silicon iron core materials 
which are very much cheaper. Moreover, we can 
operate at any flux density which seems appropriate 
to balance weight against power loss. 

A very important variation described by Jensen is 
shown in Fig. 3. Both the standard and Jensen forms 
described so far have operated at frequencies which 
depend on the transistor input impedance and on the 
supply voltage. The circuit shown is provided with 
a clipper pair of symmetrical Zener diodes which fix 
the voltage across T2. Since the time taken to build 
up to saturation is directly proportional to this 
voltage the effect of fixing the voltage is to fix the 
half -cycle time and thus the frequency. 

Although Jensen does not mention the starting 
problem it will be apparent that it differs in no way 
from the starting problem discussed last month, and 
the same solutions are applicable. 

Further improvements in inverter circuits are 
possible. The Jensen circuit shows that only a small 
volume of the expensive switching core material 
need be used: the circuit to be described was intro- 
duced to provide economy in winding the trans- 
formers while retaining the advantages of switching 
in the base. On examination it was found that it also 
made the operating frequency much less dependent 
on transistor characteristics. It has been found to 
provide satisfactory operation in a wide range of 
inverters up to 250 watts, and details of some of 
these inverters will be given. 

The new circuit is shown in Fig. 4. The base 
transformer of the Jensen circuit has been replaced 
by an inductor L and the positive feedback which 
makes the circuit oscillate is now derived from a 
separate feedback winding on the main transformer 
T. As the transformer already carries a number of 
windings there is some economy in labour to add to 
this number in return for the extreme winding 
simplicity of the inductor compared with the use of 
a base transformer. 

The feedback winding is centre -tapped so that the 
voltages labelled V, and V, are in fact equal. Let us 
assume that the transistor Ql is conducting. The 
point A will be at some negative potential with 
respect to 0, - Vbe, and there will be a current into 
the base of the transistor which must be 
(V, - Vbe) /Rl. The assumption is, of course, that 
L takes no current at all. We know that this base 
current must be sufficient to give the required 
collector current and we can therefore write 

V, -Vbe_ Ic 
R, ß(min) 

where ß(min) is the current gain of the worst specifi- 
cation transistor at a current I e. 

The other transistor, Q2, is cut off so that point B 
is at a potential V, with respect to 0. Across the 
inductor L, therefore, we have a voltage of V, + Vbe. 
This can be sustained only for a limited time, after 
which there is a demand for a very rapid rise in 
magnetizing current. The available current is 
however limited, and the effect is to bring both A 
and B to about the potential of 0. Transistor Ql is 
cut off and initiates the transition to the state in 
which Q2 is conducting. 

In the unclipped version of Jensen's circuit the 

Range of inverters based on the circuit of Fig. 4. 
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Distribution of power losses in four typical inverters based on the circuit of Fig. 4. 

Losses in watts in 
Nominal Input Output Effici- Nominal' 

Transistor Base Base Transformer Supply Power Power ency at Fre- 
(volts) (watts) (watts) Full quency Switch- Limit 

Collec- 
tor & 
Tran- 
sient 

Base 
Drive 

Copper Iron Load 
( %) 

(c/s) ing 
Induc- 

tor 

ing 
Resis- 

tor 

24 240 212 89 400 6.0 1.25 0.1 3.75 8.5 8.0 
12 120 96 80 400 6.0 1.25 0.1 3.75 7.5 5.0 
12 72 55 76 400 6.0 0.3 0.1 2.0 5.5 3.0 
12 36 28 78 800 2.5 0.2 0.2 0.2 2.8 2.0 

voltage across the frequency -determining trans- 
former is settled by the value of Vbe in the con- 
ducting transistor. This is not a particularly stable 
or consistent quantity and it varies, as you might 
expect, with emitter current. Consequently the 
operating frequency is not particularly well defined. 
The main transformer must therefore be pro- 
portioned to suit the lowest expected frequency and 
we should expect considerable difficulties to arise in 
operating reactive loads, of which fluorescent lamps 
and their control networks are a special example. 

This new circuit, on the other hand, has its 
frequency determined by the voltage V2 + V. 
The size of V2 has not yet been discussed but it is 
easily seen that if the transformer has the ratio 
(N -}- N) : (1 + 1) we shall have 

V2 = [V -V ce(sat)]/N 
where V is the supply voltage. 

The main source of variation in this will be the 
variations in supply voltage V. This can give us a 
criterion for the choice of V2 and thus of N. Suppose 
that the circuit is to work reasonably well from 
11 volts to 14 volts. For arithmetical simplicity we 
shall take a rather bad transistor, with VCe(sat) 
= 1 volt. Then V2 will range from 10 /N to 13 /N, a 
range of 3/N volts. Let Vbe have a possible range 
from 0.5 to 0.8 volts. The frequency error con- 
tributions will be equal if N =10, and the frequency 
error will be dominated by the supply voltage error 
if N is less than about 4 or 5. By this approach 
we fix one extreme value of possible N. 

The dissipation in the resistors Ri and R2 is, for 
half the time in each, very nearly (V1 or V2) x I b. 
As Ib is fixed by the maximum power condition we 
see that this source of loss is directly proportional to 
the feedback voltage. We can derive a relation for 
this loss in the following way. The input power is 
VI, = VfIb NV2ßIb, since in most practical cases 
V> V Ce(sat). The loss of power in the resistors is 
therefore approximately I/N/3 times the input power. 
Here is our incentive to keep N large. 

Another reason for keeping N small, even if we 
are not worried about frequency stability, is that the 
base current is determined by Vi - Vbe. We have 
already noted that Vbe varies from transistor to 
transistor and we must be certain that in our most 
unfavourable case there is sufficient base current and 
at the other extreme that the base current does not 
exceed the manufacturer's limit. It is a matter for 
the designer's judgment to balance these requirements. 

The designer has another opportunity for exercis- 
ing judgment in the design of the transformer. A 
small transformer will have substantial copper and 
iron losses: a large transformer will be expensive and, 
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not surprisingly, large. The mechanical construc- 
tion of the inverter may be such that transformer heat 
can reach the transistors and introduce problems of 
thermal stability. Where a cast or extruded aluminium 
fin structure has been adopted for transistor mounting 
it will usually be convenient to have one or two 
dimensions fixed for a whole range of inverters and 
these dimensions become important factors in 
extending a range of inverters. 

A range of inverters based on this new circuit is 
shown in the photograph. These cover a power input 
range from 30 watts to 250 watts and as a matter of 
convenience use standard end castings throughout. 
The tabulated performance details show how the 
losses are distributed in the circuit. It will be seen 
that the individual losses do not add up to the 
indicated total. This is no doubt entirely a matter of 
experimental error. It will be realised that we are 
dealing here with losses attributable to waveforms 
which are far from sinusoidal and in consequence 
both calculation and measurement offer considerable 
difficulties. 

CLUB NEWS 
Camb:idge. -The chairman of the Cambridge University 

Wireless Society for the 1960/61 academic year is D. E. 
Bowyer (G3NHB), Clare College, and the secretary M. H. 
Hallett (G3MDR), Emmanuel College. The Society will 
have a stand at the University Societies' Fair in the Corn 
Exchange during the early part of October when the club 
station, G6UW, will be in operation. 

Clerkheaton. -The programme for the meeting on Sep - 
temper 28th of the Spen Valley Amateur Radio Society is 
being provided by Fane Acoustics. On October 26th A. R. 
Bailey (G3IBN) will deal with two -metre techniques. The 
club now meets in the Labour Rooms, Railway Street, at 
7.30. 

Dartford.- Readers in the Dartford, Kent, area may be 
interested to know that efforts are being made to form a 
tape recording club in the locality. Information is obtain- 
able from E. H. Foreman, 117 Westgate Road, Dartford, 
Kent. 

Mitcham. -" Colour television " is the title of a lecture 
being provided by the B.B.C. for the October 7th meeting 
of the Mitcham and District Radio Society. Lecture meet- 
ings are held on alternate Fridays at 8.0 at " The Cannons," 
Madeira Road. 

Reading. -A lecture -demonstration on simple transistor 
portable receivers will be given to members of the Calcot 
Radio Society by their chairman, S. Woodward, on October 
7th. Three weeks later J. A. B. Dunn, of Associated 
Transistors Ltd., will give a lecture -demonstration on tran- 
sistor circuit applications. The society, which caters mainly 
for the employees of the U.K. Atomic Energy Authority, 
meets at 7.45 at St. Birinus Church Hall, Calcot. 
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Piezoelectric Voltage Tmnsformers 
AN ALTERNATIVE PRINCIPLE WITH USEFUL APPLICATIONS 

By ALAN E. CRAWFORD*, M.Brit.l.R.E., S.M.I.R.E. 

VOLTAGE transformers based on electro- 
magnetic induction are widely used in all branches of 
electrical and electronic engineering. No satisfactory 
replacement for them has been proposed until the 
recent introduction of units based on piezoelectric 
effects. 

Although the principle of operation is well known 
it has not been possible to apply them practically 
owing to the limitations of known piezoelectric 
materials. The development of solid solution lead 
zirconate -titanate ceramics12 has enabled trans- 
formers to be constructed that can compete favour- 
ably with conventional types in certain applications 

DIRECTION 
OF VIBRATION 

Fig. I. Ring -type (longitudinal) piezoelectric transformer. 

DIRECTION 

OF VIBRATION (RADIAL) 

INPUT / "" lr OUTPUT 

Fig. 2. Ring -type piezoelectric transformer suitable for use as 
an i.f. filter. 

and this article outlines the principles of operation 
and design considerations. 

When a piezoelectric material is subjected to 
mechanical strain an electric charge appears across 
selected electrode faces. Similarly, there is a motor 
effect when an electric charge causes an alteration 
to the physical dimensions of the material. The 
former is known as the " direct " piezoelectric effect 
and the latter is known as the " converse " effect. 

All mechanical structures possess resonant modes 
of vibration corresponding to their physical properties 

*Brush Crystal Co. Ltd. 
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and structural dimensions. At these resonances 
the strain produced by the applied vibrating force 
rises to a maximum due to the standing wave dis- 
tributions. When a piezoelectric resonator is ener- 
gized by an applied voltage of a frequency corres- 
ponding to a natural resonant frequency then the 
maximum mechanical deformation will be produced. 

Considering these facts it will be seen that a 
system can be devised consisting of two piezoelectric 
elements physically coupled together in a form where 
strain can be introduced into one element by elec- 
trically energizing the other. The strain is converted 
back to an electrical output by the direct piezo- 
electric effect. The magnitude of the generated 
voltage will be decided by a number of fundamental 
factors, all of which can be specifically defined to 
give required characteristics such as voltage gain, 
output impedance and power output. 

While it is possible to use single crystal piezo- 
electric materials like quartz and Rochelle salt the 
particular properties of polycrystalline piezoelectric 
ceramics enable practical transformers to be built 
with great simplicity of construction. 

The piezoelectric polycrystalline ceramics possess 
the property of preferential direction of activity. 
This means that the direction in which the piezo- 
electric effect occurs is decided during manufacture 
by choice of electrode areas and the polarizing 
process. 

Unlike a single crystal, which possesses an inherent 
polarization, the polycrystalline body of ceramic 
consists of a number of randomly orientated domains. 
These domains can be aligned by the application 
of an electrostatic field under certain controlled 
conditions. The effect is permanent and on removal 
of the field the polyarystalline mass acts as a single 
crystal so far as the piezoelectric effect is concerned. 

This ability enables composite resonators to be 
built from one homogeneous piece of ceramic by 
preferentially polarizing separate sections of the 
structure. Similarly, complex shapes can be initially 
formed and then polarized in any preferred direction. 
The ceramic transformer uses this method of con- 
struction to produce large ratios of input to output 
voltage, and a number of types are possible. 
Ring -type Transformer. -This is so termed 
from filter nomenclature, where the physical and 
electrical arrangement is symmetrical, but it could 
equally well be termed a longitudinal -type trans- 
former. The construction is shown in Fig. 1 and 
consists of two bars of piezoelectric ceramic cemented 
end to end. The ends are provided with electrodes 
and the direction of piezoelectric activity (P) is 
lengthwise. Input connections are made to one end 
and the central electrode while the output is obtained 
from the other end and the common centre. The 
bar is energized in its fundamental length mode as 
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Fig. 3. Transverse -type piezoelectric transformer. 

DIRECTION 
OF VIBRATION 
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CERAMIC 
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INPUT 
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FERRITE 

Fig. 4. Composite transformer. 

a half -wave resonator and a suitable mounting posi- 
tion would be the central nodal point. Both ends 
would be free. 

The open -circuit amplification of this type is 
independent of the geometry, being a function of the 
mechanical Q and the electromechanical coupling 
coefficient k,3. The latter is the efficiency of con- 
version in the length mode of operation.t The range 
of input impedance relative to the output impedance 
is limited by the symmetrical geometry, and the 
level of input impedance is high compared to other 
types of ceramic transformers. 

A specific version of this type of element is found 
in the circuit device known as a " Transfilter "a 
and used as a replacement for an i.f. transformer in 
radio receivers, Fig. 2. The radial resonance is 
employed and mechanically adjusted to 465 kc /s. 
Energizing is carried out using the outer electrode 
ring, the centre dot electrode providing an output 
with a voltage gain of about 10 : 1. The Q of the 
system will decide the band -pass frequency. 

Transverse -type Transformer. -Fig. 3 shows 
the construction of a transformer using transverse 
principles. A long bar of ceramic is coated with 
electrodes over half the length and polarized in the 
thickness direction. The remaining half is polarized 
transversely to the length by applying an end electrode 
and temporarily connecting the thickness electrodes 
in parallel. 

By applying an alternating voltage between the 
thickness electrodes corresponding to the length 
resonant frequency the bar can be excited into 
mechanical length resonance. This produces a 
strain in the second half of the bar which in turn is 
piezoelectrically transformed into a voltage appearing 
across the end electrode. The waveform of the 
driving voltage is preferably sine wave, but a square 
or saw tooth waveform will also energize the bar. 
Single voltage pulses with a short rise time can be 

tThe subscript 33 refers to the direction of polarization (or cut) 
and the di.ection of energization. It is referred to in Mason's 
" Piezoelectric Crystals " and a,o defined in the I.R.E. Standards 
on Piezoelectric Crystals, Measurements on Piezoelectric Ceramics, 
1959. 
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used to excite the resonator and produce amplified 
voltage pulses. 

This form of transformer has many advantages 
over the longitudinal type. The geometry of the 
bar determines most of the design factors and power 
levels, voltage amplification factor, electrical termina- 
tion characteristics can be specified. It is thus an 
obvious choice for a practical design. 
Hybrid Transformers. -The recent development 
of magnetostrictive ferrite materials has enabled 
a composite transformer to be constructed, Fig. 4. 
A suitably shaped and proportioned block of magneto- 
strictive ferrite is bonded to a length- polarized bar 
of piezoelectric ceramic. The necessary d.c. polariza- 
tion of the magnetostriction element is supplied 
either by an insert permanent magnet, or by a d.c. 
voltage through the energizing winding. Alter- 
nating current energizes the magnetostrictor at its 
resonant frequency and thus introduces a mechanical 
strain in the piezoelectric bar. This in turn produces 
a voltage across the electrodes. The ability to 
provide a low- impedance input is somewhat offset 
by the lower mechanical efficiency and strain limita- 
tions imposed by the ferrite material. However 
the provision of a d.c. path on the input side rather 
than a capacitive input may be of use in some 
applications and the low impedance possible with 
the energizing coil would enable transistor circuits 
to be readily applied. 

Design Considerations. -Of the three systems 
the transverse type appears to offer immediate 
promise and a number of experimental transformers 
have been constructed for study purposes. 

In the past a serious disadvantage has keen limita- 
tions imposed by unsuitable piezoelectric ceramic 
materials. The development of the family of ceramics 
based on lead zirconate -titanate solid solutions by 
the Clevite Corporation in the U.S.A., and Brush 
Crystal Company, in England now enables practical 
transformers to be designed. These materials 
possess very high electromechanical conversion 
efficiencies, can be operated at temperatures up to 
250 °C without depolarization, have very low dielec- 
tric losses and high mechanical Q values. 

Although it is possible to operate the transformer 
at harmonic modes the complications inherent in 
high -frequency operation generally limit the mode 
of vibration to the fundamental or second harmonic. 

Ceramic transformers (left to right) stepped bar 20kc /s, 

parallel bar 40kcls, parallel bar 20kc /s. 
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The lower frequency limit is dictated by the audio 
nuisance value and is therefore restrict ed to about 
20 kc /s. The choice between fundamental or second 
harmonic operation is dictated primarily by the im- 
pedance level requirements for matching the driving 
source and electrical load. 

Initially work has been concentrated on two fun- 
damental frequencies of 20 kc /s and 40 kc /s. These 
frequencies give a bar length of about 3in and 1 kin 
respectively, with other dimensions dictated by the 
various parameter requirements. 
Theoretical Considerations. -The theoretical 
calculations for operating parameters are mainly 
based on equivalent circuit analysis, the circuit being 
shown in Fig. 5(a) and the mechanical parameters 
are defined in Fig. 5(b). It is not proposed to give 
the derivations as they have been fully covered in 
other papers (for example, reference 4). 

It is assumed that certain design requirements can 
be initially stated and be given as load resistance RL, 
voltage amplification A and r.m.s., output voltage 
E2. The transformer is of transverse type operating 
at the fundamental frequency. 

Minimum Length 
The length L of the bar is decided by the required 
operating frequency but is influenced by the maxi- 
mum safe operating voltage of the ceramic. 

I : 295 

Unmounted elements (left to 
right) parallel transverse, 
magnetostrictor hybrid, 
stepped transverse. 

L = 
E2 

centimetres .. (1) 
Vmnax 

where V,,,,,,r is r.m.s. volts per cm. 

Thickness 

The thickness T is determined from the no -load 
voltage amplification Avo and the piezoelectric 
coefficients for the material. The conditions for 
maximum power transfer are defined by: 

Avo = 2A,, 
then 

T = 4Qm YE3 g33 d31 L 
A2 (1 - k233) Avo 

where Qm is the mechanical Q of the system, YE3 
is Youngs Modulus in the direction of polarization, 

g33 is the piezoelectric voltage output coefficient 
relating field to stress applied parallel to the polariz- 
ing axis, d31 is the piezoelectric charge output 
coefficient relative to stress applied perpendicular 
to the polarizing axis, k3, is the coupling coefficient 
for long bars with the length perpendicular to the 
polarizing axis. 

Width 
The width W is decided by the terminating factors 

and the piezoelectric and mechanical characteristics 
of the ceramic. 

for W. 

(3) 

(4) 

(5) 

(6) 

ex 
772 

RL 
¡... 

4Qa, k233 

E2 Xe = where 
Tien cu Tai (1 - k233)2 TW 

11 

and 
1 

= 2L 

L 

W ACE 

Combining these equations and solving 

W 8Qmk233 
L2 

7T3 c 
E (1- k233)2 ET33 RLT 

T 
NODAL MOUNTING ( b 

POINT 

Fig. 5(a). Equivalent circuit and (b) dimensions of transverse 
transformer. 
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where ET33 is the dielectric constant, E is the velocity 
of propagation at constant field, L and -T are deter- 
mined from equations (1) and (2), RL is specified. 

Generator Dimensions 

The section of bar comprising the generator re- 
quires modification to its physical dimensions to 

(Continued on page 513) 
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Fig. 6. Simplified 
circuit of transformer 
input with resonant 
inductance. 

match the acoustic impedance of the two sections 
and also to ensure that each section is a Ì wavelength. 
The difference is determined by the coupling k33. 

L L' 
(1 - k233)i 

(7) 

and W'T' = WT (1 - k233)i .. (8) 

Operating Frequency 
The resonant frequency is determined from the 

velocity of sound in the material and the length. 

F = .. (9) 

Input Impedance Parameters 
The resistive and reactive components are cal- 

culated from the piezoelectric, electrical and physical 
characteristics of the bar. 

XeT = 

and R e a 

1 T 

WSTa3 (1-k231) WL 
T 

cEQmYE3d231 W 

where kS1 is the coupling coefficient for long bars 
with the length perpendicular to the polarizing axis. 

.. (10) 

.. (11) 

Inductance at Resonance 

The input represents both a resistive and reactive 
impedance. In practice it is desirable to neutralize 
the reactive part and this can be done by resonating 
it with an inductor. (Fig. 6). This usually results in 
an increased voltage amplification. The required 
resonating inductance L, is calculated as: 

Xl, 1 XT 
.. (12) L. = co * 1--(Xer /Re)2 

Practical Design. -A number of ceramic trans- 
formers have been constructed based on the above 
design considerations. It will be realized that due 
to the high output impedance they are essentially 
voltage devices and are only capable of limited 
current. The ratio is input voltage to output voltage 
can be designed, to be between unity and about 
500: 1 in the case of transverse systems and con- 
siderably higher with hybrid systems. The limits 
on physical size decides a fixed frequency range 
between 20 kc /s and 100 kc /s. 

Practical data have been obtained on a 40 kc /s 
fundamental transverse transformer with mech- 
anically identical input and output sections. This 
is not the ideal form, but in view of the simplicity 
of construction it was considered desirable for initial 
evaluation. 

The input impedance is approximately 750 S2 

at 40 kc /s and the no -load output was measured 
using a capacity divider input valve voltmeter. 
The voltmeter input capacity was 10µF and meter 
readings were corrected to give true figures, the 
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output section of the transformer having a capacity 
of 40µF. 

Working with the fundamental frequency over 
an input voltage range of 5 to 10 volts the voltage 
gain varied from 60 to 50. This can be attributed 
to the shape factor due to a parallel bar and greater 
linearity has been achieved with stepped bars 
approaching the optimum acoustic impedance 
match. 

Fig. 7 shows the variation of efficiency with a 
varying output load and figures approaching 90% 
have been measured. 

Fig. 8 gives the variation of gain with output 
load, the maximum gain being achieved under 
ideal no -load conditions. 

The material used in the transformer was Brush 
LZ -4a ceramic and this possesses the following 
parameters. 
k31 = 0.30 

k3, = 0.76 

k3 = 1200 

da 1 = -130 x 10 -1E coulomb/ 
newton 

g33 = 28.3 x 10 -3 volt metres/ 
newton. 

YE3 = 6.75 x 1010; newtons/ 
metre2 

= 3000 metres /sec. 
= 1.2 x 10-3 farad /metre 
= 250 °C. 

tan S = 0.005 cE 

Qm = 500 eaá 
Max. operating temp. 

Conclusion. -Suggested applications of the cera- 
mic transformer include cathode ray tube high- 

100 

80 

60 
4.0 V 

a. 
40 

20 

10k 
R1(n) 

Fig. 7. Variation of efficiency with output load (40 -kc /s 
parallel- element transformer). 

100k 1M 

80 

60 

< 40 

20 

100k toM 

Fig. 8. Variation of gain with output load (40 -kc s 

element transformer). 
parallel- 
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voltage supplies, Geiger tube voltage sources, dis- 
charge tube power supplies, high- voltage pulse 
generation. The main advantages in the use of these 
devices. are the absence of a magnetic field, elimina- 
tion of insulation problems, light weight and simple 
high- frequency operation. 

Development is still in an early stage but initial 
results show considerable promise. 

The material used and certain aspect of the 
transformer design is covered by British and foreign 
patents or patents pending. 
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Mr. R. F. J. Orwell who made many of the calcula- 
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INDUSTRIAL GROUPS 
WITH the growing number of " take- overs," con- 
sortiums and amalgamations it is becoming increasingly 
difficult for those outside the groups concerned, and 
often for those within, to know what relationship exists 
between the various companies. We have, therefore, 
compiled an index, from which we propose to publish 
extracts from time to time. 

It is not the size of the groups, but rather the fact 
that they have recently been in the news, that has 
governed our choice of the first " family," of which we 
give details below. 

The Pye group made headline news in August with 
its acquisition of shares and a controlling interest in 
" Temco " in face of the take -over bid from a consortium 
of seven companies. 

It may not be generally known that the group of 
over 60 companies, of which C. O. Stanley, C.B.E., is 
now chairman and managing director, started in Cam- 
bridge in 1896 as a small instrument -making firm - 
W. G. Pye & Co. After the first World War the 
company became interested in radio receiver production 
and in 1928 Pye Radio Ltd. was formed to look after 
that side of the company's interests, and it was then 
that C. O. Stanley became associated with the company. 

So much for the beginnings of the group which now 
includes not only sound radio, television and electronics 
companies, but also firms making records, domestic 
electrical equipment, domestic oil heaters, etc. 

The group's issued share capital in 1948 was £366,067 
and now stands at £7,398,133. During this period 
the profits before taxation have risen from £262,807 to 
last year's record figure of £2,423,884. 

Below is the list of the companies within the family, 
not in order of seniority, but with priority for those 
companies concerned most with radio and electronics. 

Pye Ltd. 
Pam (Radio & TV) Ltd. 
Invicta Radio Ltd. 
High -Definition Television Ltd. 
Paraphonie Reproducers Ltd. 
Pye Telecommunications Ltd. 
Pye TVT Ltd. 
Faraday Electronic Instruments 

Ltd. 
W. Bryan Savage Ltd. 
Labgear Ltd. 
W. G. Pye & Co. Ltd. 
Unicam Instruments Ltd. 
The Telephone Manufacturing Co. 

Ltd. 
Magnetic Deices Ltd. 
Newmarket Transistors Ltd. 
Cathodeon Ltd. 
Cathodeon Electronic Ltd. 
Cathodeon Crystals Ltd. 
Pye Records Ltd. 
L. G. Hawkins & Co. Ltd. 
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W. Watson & Sons Ltd. 
Pye Electric Ltd. 
The Lindley ' hompson Trans- 

former & Service Co. Ltd. 

Overseas Companies 
Deutsche Pye G.m.b.H. 
Pye (Australia) Pty. Ltd. 
Pye Canada Ltd 
Pye Corporation of America 
Pye (France) S.A. 
Pye Proprietary Ltd. (Australia) 
Pye Telecommunications (Pty.) 

Ltd. (South Africa) 
Radio Corporation of New 

Zealand Ltd. 
Radio Centre Ltd. (New Zealand) 
Svenska Pye A.B. (Sweden) 
Pye Ltd. (New Zealand) 
The Akrad Radio Corporation 

Ltd. (New Zealand) 

Green & Cooper Ltd. (New 
Zealand) 

G. A. Wooler & Co. Ltd. (New 
Zealand) 

Pye Radio & Television (Pro- 
prietary) Ltd. (South Africa) 

Sciaky Australia Proprietary Ltd. 
United Acceptance Corporation 

Ltd. (New Zealand) 

Associated Companies 
Pye Industries Ltd. 
Bendix- Tecnico Pt). Ltd. 

(Australia) 
Bendix- Tecnico (Automotive) 

Pty. Ltd. (Australia) 

F. W. Davey & Co. Pty. Ltd. 
(Australia) 

Tecnico Electronics Pty. Ltd. 
(Australia) 

Pye (Ireland) Ltd. 
Telecommunications Ltd. (Eire) 
Electronic Industries Ltd. 

(Australia) 
Television Engineering Pty. Ltd. 

(Australia) 
Unidare Ltd. (Eire) 
Pye Records Pty. Ltd. (Australia) 
Five Star Finance Co. Ltd. (New 

Zealand) 

In addition to the above there are several companies 
which have been set up to operate some of the group's 
factories. 

The group also has a 9% holding in Associated Tele- 
Vision, the London and Midland television programme 
contractors. 

Commercial Literature 
Small Motors and Servomotors are used increasingly in 
control equipment and analogue computer. Leaflet listing 
no fewer than forty items -motors, synchros, servomotors 
and magnetic and transistor servo amplifiers -from R. B. 
Pullin & Co., Ltd., Phrenix Works, Gt. West Road, Brent- 
ford, Middlesex. 
Spring Clips for a vast variety of functions including quick - 
release types for assembling and mounting coil formers and 
cans on printed wiring boards, retaining printed -circuit 
boards and fixing cabinet backs. Leaflet describing forty 
of 1.000 fastenings from F.T. Products, Ltd., Uxbridge, 
Middlesex. 
Miniature Earphones including special driver units offering 
various response curves, complete stethoscope types and two 
models of individual ear dip. Leaflets from Amplivox, Ltd., 
Beresford Avenue, Wembley, Middlesex. 
Telecommunications Equipment, including v.h.f. /f.m RT, 
u.h.f., h.f., microwave link, marine and public address 
apparatus. Eight -section general catalogue (1960) from Pye 
Telecommunications, Ltd., Newmarket Road, Cambridge. 
Gold- plated Frame -grid and nickel cathode used in the 
S.T.C. Type 3A/ 167M triode, which has a mutual con- 
ductance of 47 ±9.nA /V. Forty -page applications report 
on this valve, designed for high performance and long life, 
from Standard Telephones and Cables Ltd., Special Valve 
Sales Department, Footscray, Sidarp, Kent. 
Electrolytic Etching of anel markings, code numbers, etc., 
can be carried out easily and quickly on any metal surface 
by the Electromark process. A.I.D. and A.R.B. acceptance 
" as a means of marking metal " has been obtained and 
stencils cut with ordinary typewriter can be used. Leaflet 
from Electromark (G.B.), Ltd., Harlequin Avenue, Great 
West Road, Brentford, Middlesex. 
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KIRCHHOFF'S LAWS 
By " CATHODE RAY" 

F we were asked what we knew about Kirchhoff, 
I suppose we would reply that presumably he was 
the " bod " who invented Kirchhoff's laws -the 
one about currents at a junction and the other about 
voltages around a loop. From the ordinary electrical 
textbooks one might well get the impression that 
this was his life's work. And certainly there have 
been plenty of life's works not half so helpful. 
Kirchhoff's laws are simple enough, yet enable one 
to calculate the most complicated circuits. But in 
fact they emerged in 1847, at the early age of 23, as 
a mere introduction to 40 years of much cleverer 
but less publicized work. One of the first items, 
incidentally, was to make clearer than Ohm did 
what Ohm's law meant. 

Having gained considerably light on Ohm's 
law by looking up who Ohm was and how he came 

Fig. I. Even if a 
" point " P is large 
enough to have ap- 
preciable capacit- 
ance, the very small 
transient current 
needed to charge it 
to any reasonable vol- 
tage has its counter- 
part as a displace- 
ment current in space. 

to proclaim his law, I thought I would do the same 
with Kirchhoff. It seemed a good idea, but hasn't 
worked very well. Every book on electricity, pure 
or applied, states the laws -in a surprising number 
of different forms -but background information on 
them is notably scarce. Sir Edmund Whittaker, 
in his " History of the Theories of Aether and Elec- 
tricity," refers to Kirchhoff a dozen times but doesn't 
even mention them. Perhaps they were too obvious 
to be taken seriously by such an authority. 

If there are any hidden obscurities or complica- 
tions we shall have to find them for ourselves. 

There is general agreement about the way No. 1 

is put: The algebraic sum of all the currents meeting 
at a point is zero. True, a few of the more unsophis- 
ticated works say that the sum of all the currents 
arriving at a point is equal to the sum of all the 
currents leaving it; but if anyone didn't already 
know what " algebraic sum " meant, the neater 
form of the law would be reason enough for finding 
out. 

As for proof, I would base it on the axiom that 
current must go somewhere. It can't just suddenly 
vanish like a river in the desert. Nor can it come 
from nowhere. It is a movement of electric charges, 
and charges cannot accumulate at a point, because 
if they did an infinite p.d. would be created - 
remember V = Q /C, and the C of a point is zero. 
Even if the point were expanded a little from its 
mathematical definition of no magnitude to the size 
of, say, a soldered joint, the charging of it by a current 
flowing into it as in Fig. 1 would set up an electric 

;, \`;. ' , \. 
/ I , , I it ,t 
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field around it which would cause displacement 
currents in space, equal to I. It would be a transient 
affair, anyway. 

And if the current flowed in the opposite direction 
it would " uncover " opposite charges in P, and the 
result would be the same in reverse. So although 
presumably the law was originally formulated for 
d.c. it applies also to a.c. too, provided these dis- 
placement or capacitive currents in space are recog- 
nized. A radio aerial is then no exception to the 
law. 

Whether Kirchhoff's second law was for him 
an entirely separate mental operation I don't know. 
It needn't be for us, thanks to the principle of 
duality, which from time to time I try to sell you. 
The advertising slogan is " Two formulae for the 
price of one." All you have to do is replace each 
item in any formula or law by its opposite number 
in the two- column list provided. Current is re- 
placed by voltage (and vice versa), and nodes (i.e. 
circuit junctions) by circuit meshes. Working 
on Kirchhoff's first law with this, one is rewarded 
by the news that the algebraic sum of the voltages 
around any mesh is zero. That is one form -the 
neatest, 1 think -of the second law, though probably 
not the one that Kirchhoff himself announced. 
In fact, many books even at the present day prefer 
to say that the algebraic sum of the potential differ- 
ences is equal and opposite to the algebraic sum of 
the e.m.f s. 

Besides being less neat and symmetrical, the latter 
form raises the vexed question of what is an e.m.f. 
-controversial enough to provide material for a 
whole article, in December 1950. While there may 
be no difficulty about applying the law in this form 
to d.c. circuits, how often nowadays does one want 
to? With a.c. circuits there would almost certainly 
be a lot of argument about whether the voltage 
across a capacitor was an impedance drop or an 
e.m.f. All totally unnecessary if one accepts the 
simple dual or analogy form of the second law. 

Fig. 2 shows the two laws symbolically, E standing 
as usual for " the algebraical sum of terms of the 
kind ... " As I explained not long ago in " Missing 
Signposts " (Nov. 1959), the directions of the arrows 

(b) 

fI =o ïV =o 

Fig. 2. Symbolic expression of Kirchhoff's two laws. They 
are duals of one another. 
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Fig. 3. The fact that 
the p.d. between two 
points is the some via 
any path implies the 
truth of Kirchhoff's 
second law. 

Fig. 4. The well - 
known principle of 
combining resistances 
in series follows from 
the first law. 

(a) 

(a) 

(b) 

+! 
RI R2 

(b) 

Fig. 5. And the com- 
bining of resistances 
in parallel follows 
from the second. But 
a duallist would work 
this in conductances. 

are altogether arbitrary; they are not intended to 
show the directions in which the currents are actually 
flowing, but the directions I happen to have chosen 
as " positive." At least one of the values of current 
must then obviously be negative if the law is to be 
true. If you chose other directions for any of the 
arrows, the signs of those currents would be reversed 
and the result the same. Mathmatically, at least, 
a negative current from A to B is the same as a 
positive current from B to A. 

For some reason that has never been made clear 
to me, most people (including authors of books on 
electrical engineering) draw voltage arrows pointing 
in both directions at once, thereby obliterating the 
somewhat important distinction between positive 
and negative. Awareness of the principle of duality 
would preserve them from this error, one would 
think. 

Supposing you are fussy and would rather pay its 
own price for the proof of (b) than accept it as a 
gift under the duality special offer, that shouldn't 
be difficult. For if the second law were not true, 
then a single point would be at more than one poten- 
tial at the same time, which on any definition of 
potential is absurd. 

Another consequence of the nature of potential 
is that the difference of ,it between two points is 
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the same along whatever path it is measured. If 
this were not so, it would be contrary to the law of 
conservation of energy. For the amount of p.d. 
between two points is defined as the amount of 
energy given or taken by unit electric charge moving 
from one point to another with or against the electro- 
static force. If a charge were moved against it along 
the low p.d. path and released along the high p.d. 
path one would get energy for nothing and fulfil the 
old dream of perpetual motion. One therefore 
concludes that in reality all paths show the same p.d. 
For instance, if the voltage between A and B in 
Fig. 3 via C and R, is added up and found to be V, 
the same result is found via R. and L. So around 
the whole loop the two Vs cancel one another out 
to give zero, as stated by Kirchhoff's second law. 

A reader who is a teacher sent me a formal alge- 
braical proof of the second law based on conservation 
of energy. Actually, that was what suggested this 
month's title. Besides being perhaps a shade 
elaborate, this proof gives the law in the IR -drop 
versus e.m.f. form, and gets one into difficulties 
in a.c. circuits. I still think my axiom that no one 
point can be at two different potentials at once is 
simple and convincing, and leads at once to the second 
law in its most general form, the dual of the first. 

The same two axioms, in conjunction with Ohm's 
law, lead to the familiar rules for combining resis- 
tances in series and parallel. If you know me you 
will be asking " Which Ohm's law? " I mean the 
one that says that the voltage across a dissipative 
part of a circuit is proportional to the current flowing 
through it, the constant of proportionality being the 
resistance; in short, V = IR. Where there are two 
such circuit parts in series (Fig. 4(a)), the first axiom 
implies that the current through both is the same, 
so the total voltage is IR, + IR,, and, as this is equal 
to I(R, + R2), the resistance of the combination 
is R, + R,. Similarly for more than two. 

Where there are resistances in parallel (Fig. 5(a) ), 
according to the other axiom (which is the dual of 
the first) the voltage across both is the same, and 
as I,= V /R, and I2= V /R2, 

I =I +I a 

V V 
t ° i- 

R, R2 
The resistance of the combination is V /I; that is 

V 1 

V V 
= 

1 1 

R, + R2 R, + R2 
Dualists, of course, would avoid these untidy 

reciprocals by seeing that Fig. 5 is the dual of Fig. 4 
and accordingly substituting G (conductance) for 
R in the series formula, getting G = G, + G2. 
Two formulae for the price of one, again. 

While we are on this elementary level, we must 
remember that whereas we gaily but justifiably 
extended Kirchhoff's laws in their neatest forms 
to a.c. circuits, the series and parallel rules we 
have just reviewed can only be applied to a.c. 
impedances if the symbols are printed in heavy 
type. Well, of course, I don't mean literally. Heavy 
type is the accepted way of indicating that things 
are vector quantities and have to be treated rather 
more elaborately than by simple arithmetic or 
even algebra, and as long as that is understood they 
can be written in 2H pencil if one wants. 

(Continued on page 517) 
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The reason for the difference is that the voltages 
across inductors and capacitors are not simply 
proportional to the current, as in the case of resis- 
tors. They are in fact proportional respectively 
to the differentials and integrals of the current, 
which tends to raise the level of the mathematics 
quite a lot; but by certain ingenious devices - 
and the assumption that the voltages and currents 
are sinusoidal -at least the forms of the d.c. cir- 
cuit formulae have been preserved, and only the 
necessity to take account of phase has to be 
remembered. 

Take Fig. 6. for instance. Kirchhoff's laws hold 
good for this just as much as for d.c. circuit. So 
the current (neglecting stray capacitances) is the 
same throughout, and at every instant the voltages 
across R and L add up to an amount that exactly 
cancels e. (In a.c. circuits, capital letters are reserved 
for r.m.s. current and voltage values, which apply 
only when certain assumptions are made; the small 
letters here are to indicate that instantaneous values, 
which apply generally, are meant.) 

We know that the voltage across R is :R as in 
a d.c. circuit. The voltage across L is the inductance 
L multiplied by the rate at which i is changing. So 
the Kirchhoff equation is 

e -tR -Ldt = 

Unless one knows how fast i is changing, or has 
enough data to find out, one is stuck. 

If however e is known to be sinusoidal, as merci- 
fully it so often more or less is, e and i can be re- 
placed by E and I, which are constant values equal 
to 1 /v'2 times the peak values; and a quantity 
analogous to R and measurable in ohms can be 
found -2ifL, often abbreviated to X,, and called 
inductive reactance. But although this ingenious 
mathematical technique allows the analogy to be 
pursued as far as knowing that the voltage across 
L is IXL, the nature of things forbids its being 
added to IR just as if L were another resistor. 
The voltage IX,, is quarter of a cycle ahead of IR, 
so must be added vectorially at right angles. This 
can be done graphically, but it is usually more 
convenient to use the j technique. A prefixed j 
means addition quarter of a cycle in advance, and -j 
means quarter of a cycle behind. Since j can 
be regarded as V -1, a.c. calculations are brought 
within the scope of algebra. 

Fig. 7 is an example on which to demonstrate 
how Kirchhoff's laws are applied in practice to an 
a.c. circuit. Although there may be differences 
in procedure, depending on the conventions adopted, 
the basis is the same. For instance, one could mark 
currents as in Fig. 5(a), regarding the current in 
the generator arm as the total and those in the L 
and C arms as the parts. But in more complicated 
networks it isn't always as easy as that to pick out 
one current as being a total, and Fig. 7 shows the 
more civilized (because unprejudiced) convention 
for currents. 

Kirchhoff's second law is applied to each mesh 
in turn, the first law being implied by reckoning 
the current downwards through R and L as I, 
- I2: 

E- (I,- I2)(R +7x,) =0 . .. (1) 

E- I2(- iXe) =0 
WIRELESS WORLD, OCTOBER 1960 

.. (2) 

(Strictly, the first term in (2) is (I, - I2) (R - 
jX,), but as we know from (1) that this is equal 
to E we can write E for brevity.) 

Here we have two simultaneous equations, so 
if I, and I2 are the only unknowns we can find 
them. I2 comes straight away from (2): 

E 
I2 

= 1Xa 
As can be found by multiplying above and below 
by j and remembering that j2 = -1, this is equal 
to jE /Xo. Also Xe is 1 /27fC = 1 /wC, so 

I2 = jEwC 
This can then be substituted in (1) to give I,; at 
the same time we might as well write wL for X,,: 

E = (I, -jEwC) (R + jwL) 
I,(R + jwL) = E + jEwC (R ail-) 

1 + j wC (R +jwL) 
I'_E R +jwL 

1 
w -E 

R +jwL +1 C 

That is not quite so simple as it looks, because 

Fig. 6. Simple a.c. circuit 
for studying how Kirchhoff's 
laws apply. 

Fig. 7. Analysis of a simple 
a.c. network by Kirchhoff's E 

laws. 

even when the appropriate numbers for any par- 
ticular circuit have been substituted for E, R, L, 
C and w, the two terms in the bracket can't be 
just added together. The denominator of the 
first one is a mixture of " real " (no j) and " imagin- 
ary " (with j) numbers, such a mixture being called 
(rather confusingly) " complex." Just try it and 
you will see what I mean. It is necessary to " ration- 
alize " it, and the trick is to multiply above and 
below by R - jwL (known as the conjugate of 
R + jwL), with the result 

I, = E(R2-i'L 2 +j C1 
\ 

R +wL w 

R - jw[L -C (R2 + 
=E R2+. w2L2 

R - jw[L(1 - w2LC) - CR2] 

R2 + w2L2 

The whole thing that E is multiplied by -a com- 
plex number, as we see -being I, /E, is the admittance 
of the circuit as seen by the generator. The im- 

w2L2)] 
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pedance is of course the reciprocal of this. To 
find it in more manageable form we had better 
go back a few steps: 

1 

Z = 1 

-- jwC 

R jwL 
1 -- j wC (R -}- j wL) 

R 
1 - w2LC + jwCR 
(R -j- jwL) (1 - w2LC - jwCR) 

(1 - w2LC)2 -I- w2C2R2 
R -}- jw[L (1- w2LC) - CR2] 

(1 - w2LC)2 + w2C2R2 

The resistive part of this impedance is of course 
the " real " part -R divided by the denominator. 
The reactive part is the rest of it, governed by j. 

Of the several possible ways of arranging these 
not very inviting formulae, my choice has been 

such as to bring the term (1 - w2LC) into the 
picture. Fig 7 is of course a parallel resonant cir- 
cuit, and at the frequency of resonance, when 
X, = Xo, or w2LC = 1, this term goes out. I 
should have said " one of the frequencies of reson- 
ance," for in a parallel tuned circuit with resistance 
there are several ways of defining resonance (see 
" Resonance Curves " in the Jan. 1953 issue). 

But this is not meant to be a lesson in either com- 
plex algebra or tuned circuits; the object of the 
exercise on Fig. 7 is firstly to show how Kirch- 
hoff's laws are applied to the solving of a.c. circuits, 
and incidentally to show that even a simple looking 
example can turn out to be fairly involved. In 
principle the laws are quite easy to apply to even 
the most complicated networks, but in such cases 
one quickly becomes bogged down in a morass of 
algebra. In the interests of paper economy if noth- 
ing else, people who have to do much of this sort 
of thing find it necessary to learn the special mathe- 
matical short-cuts that have been devised for the 
purpose; viz., matrix algebra. 

A "Kiwi" at Earls Court 
By G. R. GILBERT, Assoc. Brit. I.R.E. 

FOR years -as long as I have been reading Wireless 
World in fact -I have wondered about Earls Court. 
Each year I have read about the exhibits and even 
studied the little map provided for the more fortunate 
ones. On one occasion I even went so far as to take an 
imaginary tour around myself, but gave it up when I lost 
my way somewhere in a thicket of tape recorders. 

And now-oh joy! -I found myself in London at the 
exact time the Earls Court Show was being held. My 
twelve thousand mile journey from New Zealand to the 
Old World had not been for nothing. Excitedly I bought 
my ticket on the Underground and blindly jumped on a 
train. The wrong train as it happened -I almost com- 
pleted a full round of the Circle before I saw that some 
of the stations were too familiar. But then by taking 
more care -as befits a stranger -I arrived. 

In company with a hundred others I streamed through 
the subway and arrived at some stairs. Here all pro- 
gress ceased. A solid plug of citizens filled the hole. 
Well, I waited and waited. Fifteen minutes in fact. 
And began to wonder whether the manufacturers really 
wanted any of us to see the show after all. My en- 
thusiasm was damped by the time I arrived at the final 
barrier, but it revived when I noticed the sign Overseas 
Visitors. Feeling grandly important, as any overseas 
visitor should, I walked through and sat in the comfort- 
able select overseas visitors lounge. I examined my 
map and read about some of the sets on show. Parti- 
cularly television sets. TV in New Zealand is as yet 
a mere infant, a premature infant some might remark. 
However, a 625 line infant. The idea of hundreds of 
television sets to examine warmed my unsophisticated 
heart. So I proceeded. 

As I stood about eight feet away from my first 
operating TV receiver I at first wondered whether there 
might be something wrong with my eyes. It appeared 
that there was an eight -wire fence before the picture. 
I examined a few other sets -they were all the same. 
Anxiously I enquired. 

"Oh -those are the lines," the man said nonchalantly. 
" We have 405 lines here, you know." " Thanks," I 
said. 

So those were the famous lines. I didn't like them. 
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I shied back to about twenty feet from a 23in monster 
before the lines faded out a bit. By this time I was 
wondering whether even 625 lines would be enough. 
And then I stumbled on a tiny bright picture without 
any lines at all- fascinated and relieved I watched it for 
a few minutes -it was very small to be sure but it was 
wonderfully clear and sharp. Then I walked up and 
examined it. It was a gimmick by G.E.C. -a little 
receiver with a 6in tube for demonstration purposes. 
But I was two feet from it before I saw lines. I stood 
back to four feet and admired it again. 

I had my answer -either a six -inch tube or a forty- 
foot living room. 

Having solved the TV problem I looked over the 
audio side. It was just as good as I had thought it 
would be. First -class construction and fine tone -with 
attractive design these days. I listened to a couple of 
speakers -they couldn't have been more than 6in ones- 
in little boxes hanging about four feet apart on a wall, 
and fed from a portable record player. Stereo it was. 
And it was good. All that depth of tone at such low 
volume and with the disadvantage of a restricted fre- 
quency response. As a man who has suffered, and 
caused his family to suffer, in his search for orchestral 
depth at high volume levels, I was converted. Stereo 
it would be. 

The transistor sets worked very well, but their plastic 
boxes didn't appeal to me very much. They appeared 
clumsy when compared with the delicate innards. Per- 
haps there might be a lesson from Japan here? 

And so, sitting on one of the convenient chairs 
thoughtfully provided in the small lounges dotted about, 
I ate a hot dog and comforted my feet. I had had a 
great time. I had spent half a day seeing something 
pretty good. I found that I received sensible answers 
to all my questions. And patiently given, too. 

I still didn't like the lines. But maybe they will grow 
on me, and anyway I loved all those chromium -plated 
chassis. 

Back to the Tube station I trudged, clutching my 
great fistfull of free handouts. Enough reading for the 
air trip back to New Zealand, I thought. 
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Transistor V.H.F. /F.`ti °`® Receiver 
3.- PERFORMANCE 

FOR the following tests, the loudspeaker compen- 
sation mentioned in the description of the circuit 
given in Parts 1 and 2 of this article was not in- 
cluded, so that the a.f. response was substantially 
uniform. It should be noted that all ratios of signal 
to noise or interference quoted were measured with 
a mean -square meter preceded by an aural sensi- 
tivity weighting network based on the C.C.I.F. (1934) 
curve for broadcast relay circuits. Unless otherwise 
stated, all signal levels refer to the open -circuit 
voltage from a 75 -ohm source. 
Sensitivity. -The sensitivity of the receiver is 
defined as the minimum amplitude of signal input 
which satisfies simultaneously the following three 
tests. 

The measured value was 16 11V. 

(t) Absolute Sensitivity. -This is the minimum input - 
signal amplitude, deviated ± 35 kc /sj- at a frequency 

07 
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Fig. 8. Variation of harmonic distor- 
tion with deviation. 
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By R. V. HARVEY *, B.Sc., A.M.I.E.E. 

which will produce an output signal -to -noise ratio 
of 40 dB. 

The measured value was 12.5 /1V. At an input 
level of 16 µV the output signal -to -noise ratio was 
43 dB. 
Fidelity. -The following results do not, of course, 
include the effect of the loudspeaker. 
(i) Variation of Harmonic Distortion with Deviation. 
-Fig. 8 shows the total harmonic distortion as a 
function of deviation with the receiver gain control 
set to give 50 mW output with a ± 30 kc /s deviation 
at 400 c /s. The input signal level was 10 mV. 
(ii) Maximum Output Power for 10% Total Har- 
monic Distortion. -The measured value was 1.3 
watts at a supply voltage of 13.5. 
(iii) Modulation- frequency Characteristic. -This is. 

shown by the full -line curves in Fig. 9; the broken: 
curve of Fig. 9 shows the response after including 

10 WITH LOUDSPEAKER COMPENSATION 
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Fig. 9. Modulation -frequency characteristic. 

of 2,000 c /s, which will produce an output of 50 mW 
with the receiver gain control at maximum. 

The measured value was 16 µV. 
(it) Maximum Deviation Sensitivity for 10% Har- 
monic Distortion. -This is the minimum input - 
signal amplitude, deviated ±75 kc /s at a frequency 
of 400 c /s, which produces a total harmonic distor- 
tion of 10 %. As this figure is less than the input 
required to satisfy the absolute test, the distortion 
occurring at the input level required by that test is 
given. 

The distortion at 16 µV input level was 1.6 %. 
(iii) Sensitivity for Standard Signal -to -noise Ratio. - 
This is the minimum input -signal amplitude, 
deviated ±35 kc /s at a frequency of 2,000 c /s, 

* B.B.C. Research Department. 
t This is equivalent to ±30 kc /s (i.e. 40% of ±75 kc /s) at a 

low audio frequency if allowance for standard pre -emphasis is 
made. 

the loudspeaker compensating circuits described 
earlier. Both curves are corrected for a 50 -µs pre - 
emphasis time constant. 
Selectivity. -The suppression ratio for an interfering 
signal is measured objectively as the ratio of un- 
wanted- to wanted -signal amplitudes giving an output 
signal -to-interference ratio of 40 dB when the inter- 
fering signal is frequency modulated at 2,000 c/s 
with a deviation of ± 35 kc /s. 

The results for adjacent -, second- and third -chan- 
nel interference (i.e., with 200, 400 and 600 kc /s 
frequency separations respectively) are given in Table 
1, together with the measured ratio for the image. 
channel. The wanted -carrier level in each case was. 
1 mV. 

The i.f. suppression ratio was not measured in 
the above way but the attenuation of a signal at 
10.7 Mc /s relative to that at the tuned frequency' 
was 68 dB via the input socket and 60 dB when the 

TABLE 1 

Frequency of unwanted carrier relative -21.4 -600 -400 - 200 +200 +400 +600 
to wanted carrier Mc /s kc /s kcls kc /s kc /s kc /s kc /s 

Ratio of unwanted -to wanted- carrierlevels(dB) +23 > +40 +40 I +6 +6 > +40 +38 
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Fig. 10. Oscillator -frequency dri -t. 

source was connected between the outer or screen 
connection of the socket and an external earth. 
Local- oscillator Performance. -Two main factors 
affect the frequency of the local oscillator. 
(t) Local -oscillator Drift. -The frequency variation 
of the local oscillator is shown in Fig. 10. As this 
drift is caused by a small, local temperature rise in 
the oscillator circuit, a further measurement was 
made to find the result of a change of ambient tem- 
perature. This was about -14 kc /s / °C, using an 
NPO type capacitor for C,,. The drift of the dis- 
criminator centre- frequency was small compared 
with this. 
(it) Dependence of Local -oscillator Frequency on 
Supply Voltage. -The local oscillator frequency 
varied at the rate of ±15 kc /s /V for a supply vary- 
ing from 11 to 15 volts. 
(fit) Local -oscillator Radiation. -In this test the volt- 
age at the input terminals of the receiver due to the 
local oscillator was measured, the input terminals 
being terminated in 75 ohms. 

The measured voltage was 0.5 mV. 

Co- channel Suppression Ratio. -This test is per- 
formed in the same way as the selectivity test, but 
'with the interfering signal frequency differing from 
Othe wanted signal by less than 1 kc /s. 

The measured value was -7 dB. 

Suppression of Amplitude Modulation. -The a.m. 
suppression ratio is the ratio between the output 
due to a carrier which is frequency modulated ±35 

25 30 

TABLE 2 

Input Signal Level A.M. Suppression Ratio 
(dB) 

10 µV 16 
30 µV 30 

100 µV 47 
300 µV 44 

1 mV 49 
10 mV 49 

100 mV 27 

kc /s at 2,000 c/s and that due to a carrier which is 
simultaneously amplitude modulated to a depth of 
40% at 2,000 c/s and frequency modulated ±30 
kc /s at 100 c /s, the 100 c/s output being rejected 
by a high -pass filter. The results for various input 
signal levels are shown in Table 2. 

Dependence of Output on Signal Level. -This is 
shown in Fig. 11. 

Impulsive Interference Performance. -Fig 12 shows 
the output due to impulsive interference, relative 
to that due to ±35 kc /s deviation at 2,000 c /s, for 
various input impulse amplitudes. 

The measurements were made in the presence 
of an input carrier of 500 µV, firstly unmodulated 
and secondly frequency modulated with ±30 kc /s 
deviation at 12 kc /s. 
Subjective Measurements of Selectivity and Co- 
channel Suppression Ratio. -For these tests the 
receiver was fed with two signals, a wanted signal 
of 1 mV and an interfering signal of controllable 
amplitude which was set in turn to frequencies 
within 1 kc /s of, and spaced by ±200 kc /s and 
±400 kc /s from, the wanted signal. 

Both signals were frequency modulated with pro- 
gramme in accordance with standard B.B.C. trans- 
mitter practice; the wanted programme was speech 
and the interfering programme light orchestral 
music which gave a consistently high level of modu- 
lation. The amplitude of the interfering signal was 
adjusted to give the following subjective grades of 
interference:- 

JP Just perceptible in quiet passages. 
P Perceptible, without careful listening, in quiet 

passages. 
SD Slightly disturbing. 
D Disturbing. 
The results given in Table 3 are the average for 

four observers, the receiver having been tuned to 
give minimum output interference with the wanted 
and unwanted carrier within 1 kc /s, both unmodula- 
ted. 

Discussion of Results 
Both from the laboratory tests and from experi- 

ence gained by using the receiver under normal 
home conditions, its performance is entirely satis- 
factory. At very low input levels (between 10 p,V 
and 30 µV) the receiver still operates quite well 
though the a.m. suppression ratio falls below the 
value of 35 dB* recommended for the minimizing of 
distortion caused by multipath propagation; this 
would be important only when receiving unusually 
weak signals. 

Although a r.f. amplifier was not used, the per- 
formance of the receiver is adequate in respect of 
image -channel suppression and sensitivity. The 
standard a.f. output power can be obtained at an 
input signal level of 16 µV with a signal -to -noise 
ratio of 43 dB; from this it can be deduced that 
the overall noise factor is about 16 dB. The in- 
complete suppression of a.m. at very low levels 
allows a.m. generated in the i.f. amplifier to appear 
as distortion, as given in the test results. If addi- 
tional pre -limiter gain were required in order to 

* I.E.E. Paper No. 3221E, see Ref. 3 given in Part 1. 

TABLE 3 

Frequency of interfering signal relative to wanted < + 1 

signal (itc /s) -400 -200 > -1 +200 +400 

Amplitude of interfering signal relative to f jP > +40 +11 -32 + s > +40 
wanted signal (dB) to give the subjective P > +40 +12 -28 +10 > +40 
grades of interference .. .. SD > + 40 + 15 - 24 +12 > + 40 

D > +40 +17 -18 +14 >+40 

520 WIRELESS WORLD, OCTOBER 1960 

www.americanradiohistory.com

www.americanradiohistory.com


improve the performance at 
input levels below 30µV, it 
might be better supplied by a 
r.f. amplifier than by the i.f. 
amplifier, as the gain of the latter 
is already as high as is con- 
venient. 

Referring again to Table 2, the 
a.m. suppression falls to 27 dB 
(somewhat less than the recom- 
mended minimum of 35 dB) at 
100 mV. This is not caused by 
any failing of the limiter at high 
signal levels, but by frequency 
modulation of the local oscillator 
due to changes in the amplitude 
of the input signal. Although 
this could result in a slight in- 
crease in multipath- propagation distortion and in 
the level of impulsive interference, these effects are 
rarely important at such high input levels. The 
addition of a stage of r.f. gain might well aggravate 
the above effects but, for a.m. suppression at least, 
an improvement would result if the a.g.c. circuit 
were arranged so as to reduce the r.f. gain below 
unity at large input levels. 

The local oscillator frequency is reasonably inde- 
pendent of supply -voltage changes and the effect 
of changes in ambient temperature has been reduced 
by using negative temperature coefficient capacitors 
in the oscillator circuit. 

Efficient rejection of impulsive and adjacent - 
channel interference has been greatly assisted by 
using a narrow i.f. pass -band, determined mainly by 
two pairs of coupled circuits. These two circuits 
were easily incorporated in the i.f. amplifier, as four 
stages were required to obtain the necessary gain 
of 90 dB. Again, if a r.f. stage were added, it might 
be possible to reduce the number of i.f. stages with- 
out compromising the performance. 

s 

o 
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Fig. 1 i. Variation of a.f. output with signal level. 
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100 mV 

In spite of the high i.f. gain of the present receiver, 
the resection of i.f. signals reaching the receiver by 
way of the aerial is satisfactory, as indicated in the 
test results. The use of a balanced mixer with 
inductive coupling ensures this high i.f. attenuation. 

The apparent rise in distortion shown in Fig. 8 
at low values of deviation is due principally to the 
presence of noise at a level 63 dB below that of the 
output at 40% deviation and not, as might be 
thought, to cross -over distortion in the output stage. 
This background noise is believed to arise prin- 
cipally from the residual f.m. noise of the local 
oscillator. The discriminator response, shown in 
Fig. 7, shows an inverse curvature at ± 100 kc /s due 
to a slight unintentional over -coupling of the trans- 
former in the model tested; this will affect the rate 
of rise of distortion as the receiver is detuned. 

Though no tuning indicator has been fitted, the 
receiver is relatively easy to tune on account of the 
a.g.c. characteristic, and the side -responses give con- 
siderably less output than the main response. In 
the absence of a transistor equivalent of a " magic 
eye " indicator, an inexpensive meter could be con- 
nected in the discriminator circuit to give null 
indication of the tuning -point. 

In a.f. output stages of the type used in this 
receiver, the loudspeaker is often connected directly 
between the centre -point of the output stage and 
the centre -point of the supply, instead of to earth 
via a large capacitor as shown in Fig. 1. The former 
method has the advantage that the load on the 
supply is more uniform so that less low- frequency 
decoupling is necessary. Although the junction of 
the two batteries could have been used for this 
purpose, the circuit was designed so as to enable 
the supply to be taken from any external two - 
terminal source, such as an accumulator, if desired. 

Conclusions 
The receiver described has confirmed the belief 
that, in all important respects, the performance ob- 
tained by the better -quality domestic v.h.f. receiver 
using valves can be achieved in a straightforward 
design using currently -available transistors of 
moderate cost. By using a combined limiter and 
discriminator circuit of a type recently developed for 
a valve receiver, the a.m. suppression ratio is more 
than adequate. It appears that the absence of a 
r.f. stage has not led to any serious shortcomings, 
although in the present design the good a.m. sup- 
pression is not maintained below 30 µV input. 
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Full advantage has been taken of the high efficiency 
of transistors, enabling the receiver, loudspeaker and 
battery supply to be contained in an acoustically- 
treated cabinet needing no ventilation, and so to 
provide good fidelity of reproduction. Amplifica- 
tion at v.h.f. has become an economic proposition 
since the receiver was designed; this could give a 
better noise factor and make it easier to improve 

the general performance at low signal levels but, 
under normal reception conditions, the performance 
of the present design is entirely satisfactory. 

(Parts 1 and 2 of this article, dealing with design, 
construction and alignment of the receiver appeared 
in the August and September issues of Wireless 
World.) 

STUDIO 5 
VAST AREA FOR LARGE PRODUCTIONS 

CLAIMED to be the largest studio ever built for tele- 
vision, Associated Rediffusion's recently opened Studio 5, 
at Wembley, Middlesex, has a 14,000 -ft' floor area for 
production use. This area can be divided in two for 
less- than -mammoth productions by a double partition 

weighing 50 tons and consisting of mild -steel slabs four 
inches apart with a three -inch rock -wool filling. This 
partition provides an acoustic loss of over 60dB from 
50c /s up to 4.5kc /s. 

Two control rooms are provided, each with full control 
over the whole studio. The 
vision equipment, which in- 
cludes ten image - orthicon 
cameras and 50 21 -in monitors, 
was supplied by E.M.I. Elec- 
tronics Ltd., who also carried 
out all the " technical " wiring 
and installation, using 45,000ft of 
vision and 104,000ft of sound 
cables. The vision equipment 
can function on 625- or 405 -line 
systems and, with a change in 
mains frequency to 60ás, 525 
lines. Conversion from one 
standard to another is said to 
take only 20 minutes. 

For lighting, 500 -kVA supply 
feeds two patch- boards, each 
controlling 340 circuits for each 
half- studio. These are arranged 
in a manner similar to the vision 
control arrangements, in that 
the whole supply is available to 
each patch -board. 

Above: Sound -proof dividing 
partition in the "lowered" 
position. 

Right: Some of the studio -floor 
equipment. First four in the line 
up are E.M.I. mage- orthicon 
corneras. 

522 WIRELESS WORLD, OCTOBER 1960 

www.americanradiohistory.com

www.americanradiohistory.com


Elements of Electronic Circuits 
18.- ELECTRONIC MARKERS 

By J. M. PETERS, B.Sc. (Eng.), A.M.I.E.E., A.M.Brit.I.R.E. 

r1 E have seen how voltages which vary linearly 
with time can be generated and used to deflect a 
c.r.t. electron beam thereby producing a trace on 
the screen. It is sometimes necessary to indicate 
visually instants of time within the period of the 
scan. This is done by generating separately "elec- 
tronic markers " which appear as spaced pips or 
bright spots, the spacing and number of the pips 
in view being dependent on the frequency of the 
marker generator and that of the time base (and the 
nature of the time base waveform in the case of a 
deliberately non -linear time base). The singe 
movable marker, the position of which can be con- 
tinuously varied so that it appears at any position 
along the scan is another important device. 

Radar Ranging 

In radar the range of an object is directly propor- 
tional to the time taken by the pulse for its outward 
and return passage. To measure this time interval 
a c.r.t. and time base, which must be synchronized 
with the transmitted 
pulse, are often used. If 
the slant range from the 
set to the radar target is 
R yards, v= velocity of 
propagation of electro- 
magnetic waves in air 
( = 327.7 x 10" yd /sec) 
and t =the time delay in 
microseconds between 
transmission and recep- 
tion of the pulse, then 
R= vt/2 =164t yd. 

Therefore the measure- 
ment of range to a high 
degree of accuracy in- 
volves measurements of 
time intervals down to a 
fraction of a microsecond 
and often both fixed and 
variable markers are 
used. A series of uni- 
formly spaced timing 
pulses locked in syn- 
chronism with the time 
base provides a time, and 
hence a distance, scale : <3 
a rough range indication 
is therefore given. A fine 
measurement of range 
can be obtained by 
aligning a movable 
marker, operated by a 
calibrated handwheel, 
either with the target 
echo or with the nearest 

0 - 50,000 yds 

fixed timing pulse. Range readings between the 
fixed markers can thus be derived with accuracy. 

To separate the target echo from other echoes on 
the same aerial bearing a gating or strobe pulse 
initiated by the range marker is often generated. 
This target strobe can be fed, for instance, to the 
cathode of the c.r.t., where it brightens the trace at 
the instant of production. Thus this system is 
effectively a range gate or range -selector system in 
which the range marker is used to generate the 
strobe or gating pulse which also serves to isolate 
the selected target echo from all other signals. 

The ranging display of a typical radar set takes 
the form of a coarse range display on which all 
echoes received from targets at ranges from, say 
0- 50,000 yd are displayed on a Type " A " scan (see 
Fig 1(a)), and a fine range display which shows a 
greatly expanded section of the coarse range trace, 
say 5,000 yd in length. The time base of the fine 
range display is of course much faster than that of 
the coarse range display, is triggered by the latter 
and can be ad ¡usted by the ranging handwheel to 
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produce an expanded section at any point on the 
coarse range scan. A train of pulses at 1,000 -yd 
intervals (6.1µsecs apart) is produced by a very 
stable oscillator generating short pulses at 163.9kc /s 
which provides a rough range indication i.e. to the 
nearest 1,000 -yd pip. Fine range is determined by 
the rotation of a calibrated phase -shifting trans- 
former which can shift the train of pulses exactly 
1,000 yd per turn of its rotating coil, so that the 
remaining fraction of 1,000 yd can be read off ac- 
curately from a calibrated drum fixed to the coil. 

PPI Display 

Radar displays of the "map" or plan -position 
indicator (p.p.i.) type are often required to portray 
symbols and markers to assist in the subsequent 
identification and tracking of targets. 

First, we will examine how the rotating scan 
of a p.p.i. type of display having fixed deflection 
coils can be produced. Referring to Fig. 2, the 
transmission of aerial bearing information is carried 
out by a three -wire magslip system which enables, 
in effect, the rotation to be transferred over a cir- 
cuit to a point remote from the aerial array. The 
aerial rotation is caused to modulate an a.f. carrier 
or reference voltage which is fed via the magslip 
receiver to two separate phase -sensitive rectifiers. 
These convert or "resolve" the modulated carrier 
signal (representing the angular position of the 
aerial bearing) into two signals proportional to the 
sine and cosine of the aerial bearing angle relative 
to a datum, e.g. True North. The outputs of the 
phase -sensitive rectifiers are therefore two voltages 
varying sinusoidally with aerial bearing. These 
signals are used to control the amplitude of a 
sawtooth waveform. Thus two sawtooth wave- 
forms the amplitude of which will vary in a sinu- 
soidal manner (as shown in Fig. 3) are produced. 
If these are now fed to the "North- South " and 
" East -West " deflection coils, the p.p.i. spot will 
be subjected simultaneously to : - 

(a) radial deflection components due to the saw - 
tooth currents and 

(b) a rotating component caused by the deflect- 
ing currents varying in time quadrature. 
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It will be appreciated that during the course of one 
revolution of the aerial a large number of sawteeth 
will occur. 

By feeding amplified and detected negative -going 
radar -echo signals to the cathode of the c.r.t., the 
trace is brightened up at the appropriate distance 
from the origin. The combination of a rotating trace 
and a long persistence afterglow screen produce the 
well -known "map" presentation of a p.p.i. 

Now, the " bright -up " type of marker dealt with 
above for the " A " -scan, when applied to a p.p.i. dis- 
play, will result in rings being drawn on the tube 
face, each ring representing points of constant range 
from the transmitting and receiving aerial. Radial 
markers to indicate, for instance, the course and 
ground track of an aircraft on its own radar can be 
made to appear by brightening up a complete scan, 
or even several scans of the timebase. This may 
be done by means as simple as a contact on the 
aerial- rotating gear or by amplitude -selection cir- 
cuits working on the sine and cosine waveforms. 

If it is desired to produce a symbol at a particular 
range and bearing, the cartesian co- ordinates of the 
marker are injected during the resting period be- 
tween scans of the timebase in the form of current 
pulses in the N -S (y) deflection coils and in the 
E -W (x) deflection coils. These combine to deflect 
the c.r.t. spot to the desired position and the spot is 
then brightened. By imposing small modulations on 
the current pulses the spot can be made to describe 
a square, circle or other symbol. A further refine- 
ment is possible in that the marker position could 
be controlled, with suitable additional circuits, by 
means of a joystick, or made to follow the target 
automatically, thus aiding target tracking. 

Lissajous figures, separately generated by an h.f. 
sine -wave oscillator, can be used as the modulation 
on the current pulses to provide symbols for target 
identification purposes. If these symbols are suit- 
ably shaped, it is possible to produce fair approxi- 
mations of numbers from 0 to 9. Other methods 
of number and letter generation used include direct 
synthesis of the desired waveform and monoscope 
techniques. 

A built -in zoom lens is incorporated in this camera developed 
by B.B.C. engineers in collaboration with the Taylor, Taylor 
and Hobson division of Rank Precision Industries. This 
" Universal Zoom " camera, which has a folded optical path 
behind a single lens, is built around the electronic components 
of a Marconi Mark Ill image orthicon. 
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OCTOBER MEETINGS 
LONDON 

6th. I.E.E. -Presidential address by 
Sir Hamish MacLaren at 5.30 at Savoy 
Place, W.C.2. 

12th. Brit. I.R.E. -" Electro- acoustics 
for human listeners " by Professor Colin 
Cherry at 6.30 at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, W.C.1. 

13th. Society of Instrument Tech- 
nology.-" Transistor switches in moni- 
tor and control systems " by W. A. 
Ross at 7.0 at Manson House, 26 Port- 
land Place, W.1. 

13th. Television Society. " Automa- 
tion in television presentation " by 
T. A. H. Marshall (Anglia Television) 
at 7.0 at the Cinematograph Exhibitors' 
Association Theatre, 164 Shaftesbury 
Avenue, W.C.2. 

13th. Radar & Electronics Association. -" Colour television " by P. S. Carnt at 
7.30 at the Royal Society of Arts, John 
Adam Street, W.C.2. 

26th. I.E.E. - " Chanelling - a 
sketch," by T. B. D. Terroni (chair- 
man, Electronics and Communications 
Section) at 5.30 at Savoy Place, W.C.2. 

26th -27th. Brit.I.R.E.- Symposium 
on " New components " at the School 
of Pharmacy, Brunswick Square, W.C.1. 

27th. I.E.E. -" The principles and 
operation of large radio telescopes " 
by A. Hewish at 5.30 at Savoy Place, 
W.C.2. 

27th. Television Society.- Discus- 
sion on " New standards and the prob- 
lem of colour television " at 7.0 at 164 
Shaftesbury Avenue, W.C.2. 

ALDERSHOT 
11th. Association of Supervising 

Electrical Engineers. -" Electronic con- 
trol apparatus " by Dr. Fletcher at 8.0 
at the Queens Hotel, High Street. 

BIRMINGH AM 
3rd. I.E.E. -Chairman's address by 

Brigadier F. Jones at 6.0 at the James 
Watt Memorial Institute. 

26th. I.E.E. -Discussion on "The 
non -destructive testing of materials," 
opened by Dr. J. C. Wright at 6.0 at 
the College of Advanced Technology. 

26th. Brit. I.R.E. -" Industrial appli- 
cations of automatic control using elec- 
tronic techniques " by R. J. F. Howard 
at 7.15 at the Department of Electrical 
Engineering, The University, Edgbaston. 

26th. Television Society.- Demon- 
stration of colour television by E.M.I. 
at the Alpha Studios, Aston Road North. 

BRISTOL 
6th -7th. Brit.I.R.E.- Convention on 

" Aviation electronics and its industrial 
applications," College of Science and 
Technology, Ashley Down Road. 

26th. Brit.I.R.E." Radio aids for 
automatic landing developed by the 
Blind Landing Experimental Unit " by 
J. S. Shayler at 7.0 at the School of 
Management Studies, Unity Street. 

CARDIFF 
19th. Brit.I.R.E. -" The use of tran- 

sistors in pulse circuitry " by A. R. 
Owens at 6.30 at the Welsh College of 
Advanced Technology. 

CHELTENHAM 
28th. Society of Instrument Tech- 

nology.-" The atomic clock " by Dr. 
L. Essen at 7.30 at the Belle Vue Hotel. 
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EDINBURGH 
5th. Brit.I.R.E. -" Technical educa- 

tion for the radio and television indus- 
try " by J. B. Rimmer at 7.0 at the 
Department of Natural Philosophy, The 
University, Drummond Street. 

FAWLEY 
7th. Society of Instrument Tech- 

nology.-" The basic principles of digi- 
tal instrumentation " at 5.30 at the 
Administration Building, Esso Refinery. 

GLASGOW 
6th. Brit.I.R.E. -" Technical educa- 

tion for the radio and television indus- 
try " by J. B. Rimmer at 7.0 at the 
Institution of Engineers and Ship- 
builders, 39 Elmbank Crescent. 

HARWELL 
27th. Association of Supervising 

Electrical Engineers. - " Interference 
suppression in industrial and research 
establishments " by A. C. F. Lead - 
bitter (Belling & Lee) at 5.45 at the 
Reactor School, Atomic Energy Re- 
search Establishment. 

MALVERN 
31st. I.E.E. -" Applications of 

microwaves " by Pro. A. L. Cullen at 
7.0 at the Winter Gardens. 

MANCHESTER 
6th. Brit.I.R.E.-" V.H.F. f.m. /a.m. 

transistor receivers " by L. E. Jansson 
at 7.0 at Reynolds Hall, College of 
Science and Technology, Sackville 
Street. 

I lth. I.E.E. -" Some effects of 
automation " by C. Ayers (chairman) 
at 6.15 at the Engineers' Club, Albert 
Square. 

18th. I.E.E. -" Development of the 
formula of electro- magnetism in the 
m.k.s. system " by Dr. P. Vigoureux at 
6.15 at the Engineers' Club, Albert 
Square. 

NFWCASTI E- UPON -TYNE 
17th. I.E.E. -Chairman's address by 

E. D. Taylor at 6.15 at the Rutherford 
College of Technology, Northumber- 
Road. 

31st. I.E.E. -" New amplifying tech- 
niques " by Prof. C. W. Oatley at 6.15 
at the Rutherford College of Techno- 
logy, Northumberland Road. 

RUGBY 
10th. I.E.E. -Chairman's address by 

E. S. Hall at 6.30 at the College of 
Technology and Arts. 

WOLVERHAMPTON 
12th. Brit.I.R.E.-" Electrical synthe- 

sis of music" by Alan Douglas at 7.15 
at the College of Technology, Wulfruna 
Street. 

LATE -SEPTEMBER MEETINGS 
28th. Brit.I.R.E. -Discussion on 

" The Land colour theory with particu- 
lar reference to its applications to colour 
television " to be opened by M. Wilson 
and W. N. Sproson at 6.30 at the Lon- 
don School of Hygiene and Tropical 
Medicine, Keppel Street, London, 
W.C.1. 

30th. Television Society.-" A novel 
approach to colour television " by 
A. F. H. Thomson (S.E.R.L., Harlow) 
at 7.0 at The Cinematograph Exhibitors' 
Association theatre, 164 Shaftesbury 
Avenue, London, W.C.2. 

Two 

New 
Additions to the 
TRIX Sound 
Equipment range 

Model 6100 
Transistorised Amplifier for 12 volt 
operation. Output 12 watts. Inputs for 
microphone and music. Minimum 
battery consumption- maximum effici- 
ency. 

Model GP100 
AC operated general purpose high 
quality Amplifier. 4-way Input Selec- 
tor- Bass and Treble controls. 10/12 
watts output. 

Full details available 
on request 

THE TRIX ELECTRICAL CO. LTD. 
I -5 MAPLE PLACE, LONDON, W.I 

Tel.: Moteom 5811 18 aaeè 
Grama: Triadlo Waldo Loados 
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RANDOM RADIATI 
By 'L I3IALLIST" 

Standardization 
FOR some little time the six Com- 
mon Market Countries have been 
working towards the standardization 
of electrical equipment amongst their 
own members. And now there is a 
new, and still more promising, 
development. At a recent meeting in 
Zürich they agreed to collaborate to 
the same end with the " Seven" 
countries in the European Free 
Trade Area. This is fine news for 
it means that the very badly needed 
standardization has at last a splen- 
did chance of coming into being. 
The British Electrical and Allied 
Manufacturers' Association has 
urged strongly that this country 
should play an active part in further- 
ing the scheme and one earnestly 
hopes that we'll do so. It's far too 
good a chance to miss and one that's 
not likely to recur if we don't take 
it now. With thirteen European 
countries wo -king together in a 
spirit of goodwill something really 
good should emerge and we'll all 
benefit from it in the years to come. 
So long as the determination to 
reach agreement and willingness to 
make reasonable compromises are 
there all should go well. 

The Satelloon 
THE satellite balloon, or satelloon, 
launched by the Americans early in 
August, and visible every cloudless 
night from my locality, may be of 
very great im- prance as an aid to 
solving the problem of Ion distarce 
v.h.f. communications. Signals are 
successfully bounced off it and re- 
ceived at distant points, provided 
that it is above the horizon at both 
transmitting and receiving ends. As 
you know it was suggested by A. C. 
Clarke in Wireless World as long ago 
as October, 1945, that if suitable 
orbits were calculated and satellites 
put into them, no more than three 
would be needed to provide conrnu- 
ous v.h.f. tra' smi <-sion and reception 
over the whole g'obe. At the (me of 
writing we still c'on't know what the 
life of these balloons is likely to be. 
Their envelopes are so tenucus that 
it seems probable that a hit by the 
smallest meteor would be sufficient 
to deflate them. However, if it's 
found that reliable long- distance 
transmission with the aid of passive 
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satellites really does work, more ro- 
bust types will no doubt be devel- 
oped. 

Solar Flares and Radio 
Blackouts 
AS long ago as 1916 a British astron- 
omer, A. S. D. Maunder, suggested 
that the electrical disturbances which 
occur on earth about 211 hours after 
the appearance of solar flares must 
be caused by particles ejected from 
the sun. Radiation could not be res- 
ponsible, otherwise there would be 
no such time lag between the obser- 
vation of a flare and the occurrence 
of its effects. Now W. R. Piggott, of 
the Radio Research Station of the 
D.S.I.R., having analysed the radio 
observations of the ionosphere made 
by physicists of many countries during 
the I.G.Y., has produced a neat con- 
firmation of the belief that streams 
of charged particles produce such 
effects as the aurora and wireless 
blackouts. One difficulty was that 
great numbers of particles would be 
needed to give rise to such elects 
and that if they carried charges of 
the same sign, they wou'd become 
very dispersed owing to their mutual 
repulsion. Actually, there is no such 
dispersal and it follows that the 
streams must contain about equal 
numbers of positively and negatively 
charged particles. Such a stream 
would be sorted out into swarms of 

NS 

positively and negatively charged 
particles by the earth's magnetic 
field. Piggott has shown that the 
effects of this sorting out can be ob- 
served in polar regions. A radio 
blackout is accompanied by a huge 
increase in the number of free 
electrons in the lower regions of the 
ionosphere. Piggott's analysis shows 
that positive particles cause blackouts 
and that negative particles are res- 
ponsible for " sporadic E." 

Everybody's Doing it ! 
LETTERS continue to pour in from 
readers who have been successful in 
receiving 819 -line pictures in various 
parts of south- eastern England and 
in the Midlands. There have, in 
fact, been so many of them that we 
can now take it that such reception 
is possible fairly regularly in various 
localities and that when conditions 
are really favourable the pictures 
may be of genuine entertainment 
value. Some of my correspondents 
are puzzled by the fact that they re- 
ceive two pictures side by side with 
a gap between them, each image 
being rather less than half the screen 
width. That's due to the fact that 
a 405 -line time -base normally runs 
at approximately half the speed of 
that of the 819 -line transmitter (2 X 

405=810). Others have sent photos 
showing that they get a single image 
just about filling the screen. That 

ILIFFE 
TECHNICAL WOKS 

"WIRELESS WORLD" PUBLICATIONS 

CORRECTING TELEVISION PICTURE FAULTS 
John Cnra and Leonard Stanley. 4th Edition .. .. 

ELECTRO'41C COMPUTERS: Principles and Applications. 
T. E. Ivall. 2nd Edition .. 

INTRODUCTION TO LAPLACE TRANSFORMS for radio 
and electronic engineers. 
W. D. Day, Grad.I.E.E., A.M.Brit.I.R.E. 

MICROWAVE DATA TABLES. 
A. E. Booth, M.I.R.E., Graduate I.E.E. 

SECOND THOUGHTS ON RADIO THEORY. 
Cathode Ray of " Wireless World " .. . . 

TELEVISION RECEIVING EQUIPMENT. 
W. T. Cocking, M.I.E.E. 4th Edition .. 

TRANSISTOR A.F. AMPLIFIERS. 
D. D. Jones, M.Sc., D.I.C., and R. A. Hllbourne, B.Sc. 

WIRELESS SERVICING MANUAL, 9th Edition. 
W. T. Cocking, M.I.E.E. .. .. .. . . 

Net By 
Price Post 

4/- 4/6 

25/- 26/- 

32/6 33/6 

27/6 28/8 

25/- 26/4 

30/- 31/9 

21/- 21/10 

17/6 18/8 

A complete list of books is available on application. 
Obtainable from all leading booksellers or from 

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1 
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may be because their line -hold con- 
trols enable the time -base speed to 
be pushed up sufficiently or because 
of the sync and line timebase ar- 
rangements of their receivers. 

Long -Wave TV 
A KIND reader sends me a cutting 
from Wireless World for June 29th, 
1934 containing a letter to the Editor 
from H. Richardson, who was very 
much upset by the B.B.C.'s plan for 
v.h.f. television. " If," he wrote, 
"those responsible for [sound] 
broadcasting were to curtail the 
medium- and long -wave transmis- 
sions and erect a chain of ultra -short 
wave transmitters there would be an 
outcry. Yet this is the trend of high - 
definition television. Long- distance 
looking -in will have an even greater 
appeal than long- distance listening." 
What he wanted was high- definition 
60 -line TV in the medium- and 
long -wave bands. Why hadn't the 
B.B.C. erected a single -sideband 60- 
line transmitter? Weren't they going 
to try out the direct radiation of this 
high -definition TV on 1,000 metres, 
as suggested by G. W. Walton? No, 
it was to be nothing but v.h.f. trans- 
missions ... G. W. W. happens to be 
a very old friend of mine. He is a 
real TV enthusiast. I hope he reads 
this and thanks his stars that his 
suggestion and H. Richardson's 
weren't adopted by the B.B.C.I 

Colour T V Goes Racing 
THE installation of closed- circuit 
big- screen colour TV by the Redcar 
racecourse authorities early in August 
turned out to be most successful. 
Two cameras were in action, one was 
in the paddock and one covered the 
last three furlongs of the races. 
Screens some 6ft wide were erected 
in three 1,000 -seat marquees in the 
different enclosures and those in the 
silver ring and the cheap enclosure 
were packed, for they enabled race - 
goers there to see what was done in 
the paddock and to have a far better 
view of the finishes than they'd other- 
wise have had. Though it was first 
tried out on a misty day, the colours 
of the riders were easy to see over the 
last furlong. Next year still larger 
screens are to be installed and one 
feels pretty sure that colour TV will 
make a welcome appearance on other 
racecourses. The idea might profit- 
ably be extended to other sports as 

well: a 5s a head marquee for those 
who couldn't get into the Centre 
Court itself might, for example, be 
tried at Wimbledon, although, of 

course, colour isn't so necessary 
there. 
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NEW 
SIDE ENTRY SOCKET 

FOR BULGIN MINIATURE 

MAINS CONNECTOR 

LIST NO. P.360 

LIST NO. P.429 
(PLU 3) 

EXCELLENT ` 
CABLE GR P 

BOTH TYPES 

No. 1 

No. 2 

No. 1 

BMW 

LIST NO. P.430 SE 
(SOCKET) 

11 

I 

I 

it I us 

LIST NO. P.430 I 
(SOCKET) --- 

11:111=1B 

rASY 
Efit' RING 

The exceptionally popular P.360 Miniature Mains Connector is 

now available with a choice of two socket members. Both versions 
are for circuits of 250 V. max.; tested at I KV. peak (= max. test 
voltage). I.R. 4: 40 Mt at 500 V. =. 
New Side -(cable) -Entry version, gives extra -safe connecting, and 

more efficient cable strain relief. Central removable bung enables 
extremely quick internal flex connections. Due to its special design, 
direct pull on the flex will not normally demate this connector. 

The existing very popular Axial- (cable) -Entry socket member, 
is also fitted with a central removable bung, for quick internal 
flex connections. The slender, flexible cable sleeve gives much 

cable strain relief, plus extra insulation. 
For further details, drawings, etc., Write or Telephone. 

A. F. BULGIN & CO. LTD,, BY PASS RD., BARKING, ESSEX. 

Telephone: RIPpleway 5588 (12 lines) 
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B1ASE D 

Exhibitiana 
I WAS interested to see that several 
manufacturers were exhibiting TV 
sets with remote control at the Radio 
Show. With this arrangement not 
only can the programme be changed, 
but adjustments can also be made to 
the emanations of the loudspeaker 
and of the screen as well. I expect 
we shall see a few more TV sets like 
this at next year's show, but quite 
frankly I don't think the idea will 
ever catch on while the con- 
trol box is tied to the set by 
a cable which forms a trap 
for the feet of the unwary in 
the semi -darkness in which 
many people look at TV at 
home. 

In my view, the only really 
worthwhile type is a wire -less 
control unit. As you may 
remember, Emerson intro- 
duced one at last year's show. 
This utilized two frequencies 
around 40kc /s to operate the 
station selector switch and 
mute the loudspeaker. This 
year both H.M.V. and Dyna- 
tron showed ultrasonic control 
units which are effective up to 
a distance of about 20ft from 
the television receiver. Both 
of them provide facilities for 
channel selection, but where- 
as one also controls the on /off 
switch the other has two 
push- buttons for increasing or 
decreasing the volume. 

Another thing about this 
year's television sets is that 
they have become pleasingly 
thin in the fore -and -aft direction. 
But I hope the slimming diet, which 
the manufacturers have been giving 
them, does not produce the unde- 
sirable side -effects which it does in 
some women, whom an excessive 
slimming diet tends to make more 
irrational than they usually are. Of 
course, slimming couldn't make a 
TV set irrational but it could make 
it more prone to certain faults (such 
as overheating) and certainly more 
difficult to service owing to its 
greater compactness. 

I noticed that one firm at least - 
perhaps there were more which I 
didn't notice -has had the good sense 
to bring out a radio -gram in which 
a tapedeck was provided as well as 
the usual turntable. It is, I think, 
astonishing that in these days all 
radio -grams do not have this feature. 

I was gratified to see that on 
the Metropolitan Police Stand, Dr. 
Crippen had an honoured place. Not 
only was there shown Inspector 
Dew's Marconigram from Montrose 
announcing Crippen's arrest, but 
also specimens of his handiwork. 

By FREE GRID 

The little doctor did a very great 
service to radio by giving it wide 
publicity when it badly needed it. 
As Captain Kendall of the Montrose 
recently reminded us in an article in 
the Sunday Times, the number of 
ships fitted with wireless increased 
by manyfold as a direct result of the 
Crippen case. 

I didn't spend more than a few 
minutes in the piano section; I just 
couldn't stand the cacophony created 
by the half a dozen or so pianists 
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(sic) who were vying with one 
another for a hearing.* 

* " Free Grid " was unlucky. We stayed 
much longer than we had a right to do, 
held by a recital on a miniature piano 
which in tone and musicianship would have 
drawn " rave " notices from the critics had 
it been given in the Wigmore Hall. -Ed. 

By Degrees 
I HAVE received a letter from a 
reader (C. R. Fuller, of Hampton, 
Middx) which gives what I believe 
to be the real explanation of why the 
circle is divided into 360 degrees. 
You may recall that this matter was 
originally referred to by " Cathode 
Ray " in the May issue and I dis- 
cussed it in the August number. 

If my correspondent is correct - 
and I believe he is -the 360 degree 
circle has nothing to do with the 
365+ days of the year. The Baby- 
lonians based their numerology on 
12 rather than on 10 as we do. The 
equilateral triangle with its three 60 
degree angles was a favourite figure 
with them as its angles are a multiple 

of 12. Sixty degrees was to them a 
" unit angle ". Six 60 degree angles 
give us the 360 degrees of a circle. 

A. G. C. Cameras 
THE photographic industry-or at 
any rate that part of it which serves 
the amateur market -has adopted 
electronic techniques for the new 
panautomatic cameras in which the 
user has only to press the button, 
there being no stops and suchlike to 
adjust beforehand. 

Now, I am all for progress and I 
welcome the fact that these cameras 
are using electronic principles. They 
are fined with a photocell which, by 
means of suitable intervening appara- 
tus, varies the aperture of the iris 
diaphragm according to the prevail- 
ing light. The device could be de- 
scribed as an automatic gain control, 
since it regulates the " sensitivity " of 
the camera in accordance with the 
strength of the incoming electromag- 
netic waves which are, of course, com- 
mon to both light and radio. 

The thing that sticks in my gullet, 
however, is the statement of the pub- 
licity wallahs that these cameras are 
" new and fully automatic ". To my 
mind this statement is, to put it 
mildly, quite unjustified, more especi- 
ally the suggestion that there is any- 
thing new about them. 

Fortunately I can prove my words 
about their lack of novelty quite 
easily, as a similar sort of camera was 
mentioned in Wireless World more 
than a quarter of a century ago 
(" Unbiased " July 20th, 1934). I 
suppose, however, that one could 
hardly expect the manufacturers to 
make any reference to this fact, as it 
would expose the claim for novelty as 
baseless. 

The claim that these a.g.c. cameras 
are " fully automatic " is, strictly 
speaking, true, but a rather sorry sub- 
terfuge has been used to make it so. 
Lenses of subnormal focal length have 
been used so that the customary 
coupled or non -coupled rangefinder 
could be omitted. As such a device 
is manually operated, it would, of 
course, have falsified the claim that 
" panautomation reigns supreme in 
the modern miniature camera." 

But surely in addition to borrowing 
the photocell from the radio and elec- 
tronics industry, the camera makers 
could have borrowed radar too. What 
is wrong -in principle at any rate - 
with a radar- controlled rangefinder? 
It is true that a pantechnicon would 
be needed to carry the apparatus, but 
I will stick my neck out by saying 
that a practical automatic rangefinder 
will make its debut within the next 
decade. 
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AVO INSTRUMENTATION

Aryl. Trode M,t.

AVO instruments are in the 14.'0 of
British Railwa'ss and transport acrd industrial
undertakings throughout the Al odd.

Multi -range Testmeters
Valve Voltmeters
Valve Testers

and other electronic instruments

AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON

Telephone: ViCtoria 3404 112 lines) Telegrams: AVOCET, SO WEST,
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

An Esso Photograph
U24

Illustration by courtesy of British Railways
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HIGH EFFICIENCY
SILICON RECTIFIERS

250
MEAN FORWARD CURRENT \\

/
rffo

Forward Current Ratings
from 250 mA to 35A.

Low reverse currents.

Low forward voltage.

Suitable for high temperature operation.
P.I.V. up to 400 v.

Available from production.

Joseph Lucas Ltd/
G & E. Bradley Ltd

SEND -CONDUCTOR DIVISION

Telephone

Gladstone 0012

AM PS

ELECTRAL HOUSE, NEASDEN LANE, LONDON N.W.10

A Subsidiary Company I of Joseph Lucas (Industries) Ltd.
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A new rugged local oscillator

LOW COST

HIGH PERFORMANCE

KLYSTRON KS9-40

Mechanical tuning range 9.3 to 9.5 Gc/s.

Typical operation

Frequency 9.37 Gc/s
Resonator voltage 300 V

Resonator current 35 mA
Reflector voltage -90 V

Electronic tuning range between half power points :EH Mc/s
Output power 40 mW

Mullard
GOVERNMENT AND

,z.e.6 INDUSTRIAL VALVE DIVISION

-Am ^
c.4:4F4 -?Exel,191tAtitliiagke

Engineers now have the opportunity of designing
low cost radar receivers using a high quality
local oscillator. This advance is made possible
by the introduction of the Mullard X -band
klystron KS9-40 which incorporates many
features previously only available with much more
expensive valves. Brief details are given here-
for full information on the KS9-40 and other
microwave valves contact Mullard at the address
below.

 Rugged
Withstands log acceleration with a resultant
maximum frequency modulation of 2 Mc/s.

 Specified Noise Performance
Typical a.m, signal to noise ratio greater than
160 dB per cycle of i.f. bandwidth for receiver
intermediate frequency in excess of 25 Mc/s.

 External Tuned Cavity
This constructional feature isolates the turning
cavity from the effects of variations of beam
current and contributes largely to the high
frequency stability.

 Low Warm-up Frequency Drift
3 Mc/s max. after first 5 minutes of operation.

 Good Altitude Performance
Less than 1 Mc's change from 0 to 30,000 feet.

 Waveguide Output
Incorporates a matching screw to ensure close
tolerance power output.

Mullard Limited Mullard House Torrington Place London W.C.1 Langham 6633
((f MVT3S9,
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More and More T/V - WM RELAY

and COMMUNAL AERIAL SYSTEMS

FOR FLATS

PUBLIC BUILDINGS

and COMPLETE TOWNS

ate TELENG SYSTEMS
Teleng's many YEARS of successful practical experience is at your service for the
installation of complete systems serving any channels, any size of area coverage, and
any number of outlets for standard receivers.

Teleng Equipment is built to the highest public service standards, gives known perform-
ance and utmost reliability, fully obeying Post Office Engineering Department require-
ments and insurance dictates for absolute safety to connectees.

Full system planning and quotations are given without obligation.

this is why MORE and MORE

TECHNICAL AUTHORITIES

Specify . . . .

TELENG LIMITED, TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX.
Ingrebourne 42976-7-8
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Printed
Circuit
Counter
Panels

A complete range of transistorized counter

panels of common size, fixing method

and electrical connexion, designed to provide

a flexible unit system

whereby any special requirements

in the counting or data processing fields

can be quickly built up.

A fully illustrated brochure giving

complete performance and

specification figures for

every panel in the range is

available on request.

50kc/s Scaler

1Mc/s Scaler

Input Amplifier
Gate Unit

10kc/s Oscillator

1Mc/s Oscillator

Power Unit

50kc/s Read-out Scaler

1Mc/s Read-out Scaler

4 Channel Output Unit

Read-out Unit

Meter Display Unit

Lamp Display Unit
Numerical Indicator Tube

Shift Register Stage

Shift Register Driver

RANK CINTEL LIMITED
Worsley Bridge Road  London  SE 26
HITher Green 4600

Sales and Servicing Agents:
Atkins, Robertson & Whiteford Ltd. Industrial Estate, Thornliebank, Glasgow;
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16;
Hawnt & Co. Ltd., 112/114 Pritchett Street, Birmingham 6
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14CN 106

Keep in touch-with BCC and the latest in communications techniques

BCC's Type 400/100 VHF 15 -watt Fixed Station makes other
means of communication look a little old fashioned. It's
designed for the control of mobile systems, point-to-point
links, ground/air communications and similar uses. Two-way,
single or dual frequency simplex, or duplex operation. Auxil-
iary units are available for extended or remote simplex or
duplex operation. A fully -descriptive leaflet is available.

Consult our Systems Planning Service for full information
and guidance on communications systems planning

BRITISH COMMUNICATIONS CORPORATION LIMITED
High Wycombe, Bucks Tel: High Wycombe 2501
Cables: BeeCeeCee High Wycombe And at Wembley

U IL
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Stanferite
A new manganese -zinc ferrite, Stanferite 15 has
been developed by STC and is now in manufacture.
This material has a low temperature co -efficient
of permeability with high quality performance.

Stanferite 15 has proved to be eminently suitable
for carrier and audio frequency coils and its
permeability is guaranteed at 1500 ± 400. Its
permeability variation with temperature at the
nominal permeability of 1500 at 35 deg C is ± 5%
over the range 10 deg C to 60 deg C.

Send for further information.

magnetic materials

COMPONENTS

GROUP Registered Office: Connaught House, Aldwych, London, W.C.2

MAGNETIC MATERIALS DEPT: EDINBURGH WAY HARLOW ESSEX
60/9MM

Standard Telephones and Cables Limited
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Those who know
insist on . . .

SCOT
TRADE MARK

BRAND

recording tape
WORLD'S LARGEST SALES OF MAGNETIC TAPE
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COMPONENTS

GROUP

60/1 MQ

These new STC complete
packaged oscillator units
represent a revolutionary step
forward in crystal design. They
are extremely small units for use
as laboratory references or as the
oscillator section of high performance
equipment. The ruggedness of design
together with the small size makes
possible a degree of portability
hitherto unknown in this type of
unit. Standard frequency is 5 Mc/s.

Write for Technical Data Sheets.

1 in 109 per day
frequency
standard for
laboratories
at £195

One of a new, low priced range of
frequency standards from STC.

 Rugged
 Compact
 Light -weight

Reliable

 Low Cost

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych. W.C.2.

QUARTZ CRYSTAL DIVISION: HARLOW ESSEX
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The

Electronic

Lung

A member of the Pye Instrument Group
W. Watson & Sons Ltd. has produced an
electronic lung which is capable of replacing an

iron lung. The Barnet Ventilator, as the instru-

ment is called, is transistorised and is easily

portable in cases of emergency. It is shown here

in its application in an operating theatre for the

administration of anxsthetics.

The Pye Instruments Group Consists of:
Pye Atomics Division.
Pye Industrial Television Division.
Faraday Electronic Instruments Ltd.
Labgear Ltd.
W. G. Pye & Co. Ltd.

Pye Telecommunications Ltd.
Unlearn Instruments Ltd.

W. Bryan Savage Ltd.
W. Watson & Sons Ltd.

ESTABLISH 0 1637
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FM circuit designers

do you know the

4-7K
SI

HT

T
A GERMANIUM POINT -CONTACT DIODE F

A. F. C DIODE

100 K n.

if FROM
CAS CODE

-NA/Vt-
330K51

SUMMARY

OF CURRENT

STC GERMANIUM
DIODES

1oPFo

IO pF2
IT 7

1000 pF

IS Kfl.

OSCILLATOR
VALVE

22 KS/

1000 p F

a4
w

1- 2

a_

g
R LOW-COST A.F.C.

Typical capacitance/voltage characteristic
of GD14. The capacitance of the GD14 is
unusually high for a point -contact device
and approaches that obtained with some
junction diodes.

TYPICAL EFFECTIVE ...,

CAPACITANCE OF DIODE
-

O l 2 3 4 5 6 7 8 9

REVERSE VOLTAGE (VOLTS)

A. F. C. CONTROL
VOLTAGE

Example of an A.F.C. circuit for an
FM receiver. A standing bias of

about -4V is obtained from a
potential divider across the

HT supply.

GD8 General purpose app ications, especially for circuits working at high
impedance levels.

GD9 Series interference limiter for sound and vision channels of radio and
television receivers.

GD10 Shunt interference limiter, with high reverse voltage rating, for sound and
vision channels of radio and television receivers.

GD1I Highly suitable for use in transistor circuits, or may be used as a high
level detector.

GD12 Specially designed for signal detection in sound and vision circuits of
radio and television receivers.

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

60 4MK TRANSISTOR DIVISION: FOOTSCRAY SIDCUP KENT

COMPONENTS

GROUP
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f

D.31 double beam
Serviscope*

D.C. amplifiers and slow speed time base (down to 5 sec/cm if necessary) are
eminently suitable for servo work and similar applications. Fast rise time (.06i.J, sec)
and high writing speed (10cm/itsec at maximum expansion) are essential for any
work dealing with fast pulses or TV waveforms. The unique triggering arrange-
ments enable complex waveforms to be examined in detail with complete accuracy
of synchroni!ation. At this moment the D.31 is in use in the diverse fields of com-
puter development and servicing, radar equipment, telemetering applications,
closed circuit and broadcast TV, automatic telephone equipment and is proving
itself ideally suited to laboratory work where an oscilloscope has, of necessity, to
be somewhat of a Jack of all trades.

* 'Serviscope' is the registered trade mark of Telequipment Ltd.

Potentialities per pound
Both per £ and per lb., each
Serviscope* offers greater
flexibility, accuracy and reliability
than any oscilloscope of
comparable specification.
A radical reassessment of design
and production techniques
has enabled smaller, lighter,
instruments with many improved
features to be offered giving a
far higher performance than
their low price would suggest.

Weight: 26 lbs. 1:1 12

OEM Electrically identical,
but designed for mount-
ing in standard l9r
racks.

single beam oscilloscope
has the same specifications

with a single beam
display. The original,

highly successful,
'Serviscope'.

Weight: 16 lbs. Price 675.

INTERKAMA on stand B2025/6H

411101:=1>

felequipment Limited, 313 Chase Road, Southgate, London, N.14. Tel: Fox Lane 1166
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Whenever telecommunications equipment must operate for long periods

without attention, the dependability of the valves is of paramount

importance. That is why Brimar valves are today so widely used in repeater

stations, automatic transmitters, microwave telecommunications networks - indeed,

whenever dependability is the factor of first importance. For many industrial and

communications applications, special Brimar valves are available to offer exceptionally long life

and consistent characteristics. And the experience gained in producing these

special valves is today embodied in the standard range of Brimar commercial valves.

better make it RI MA

Brimar Limited
FOOTSCRAY  SIDCUP  KENT FOOTSCRAY 3333
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

Single Vacuum Oven
double -flanged with glove boxes each end.

* Made throughout in polished stainless steel.

* Single action door openings.
* Rectangular with shelf spacings to suit.
* Double ended controls.
* Electrical interlocking of air inlet and isolation valves.
* Outer cover hermetically sealed.
* Temperature range 0°-300 C or equivalent F.

* Temperature Control: Normal _71`C. Special =IC.

* Internal Spacing 7in. x 8in. x I8in. (can be altered to special
requirements).

* Vacuum Range: To 10-4.

* Respective Vacuum Gauges incorporated.
* Automatic air inlet valve on Backing Pump.
* Visual Indicators and fuses on all switches.
* Flanged for fitting into Dry Box.

Vacuum Oven with
glove box.

View showing automatic interlocking of
unloading compartment on glove box.

We design and manufacture Ovens to
Customers' special requirements. Should
you have any problems in this field our
Technical Department is always willing
to help you solve them.
Vacuum Ovens with temperatures of up
to 600 C are also manufactured by us on
similar lines but with Sectional Heating
and Water -Cooled Ends.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE, MITCHAM, SURREY

Phone: M/Tcham 8211 (3 lines)
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RELIABLE PERFORMANCE
demands

STC COMPONENTS
The standard of reliability of STC components is set by the vital
roles of the navigation and communications equipments in
which many of them are used. The consequent employment of
top grade materials and high degrees of skill and care in
manufacture ensures that all users of STC components
may have the fullest confidence in them.

YOU CAN RELY ON STC COMPONENTS

Brimar Teletubes Germanium Photocells Selenium Rectifiers Silicon
Brimar Valves Brimistors Hermetic Seals High Rectifiers Silistors
Capacitors Contact Cooled Stability Resistors Magnetic Suppressors Transistors

Rectifiers Ferrites Materials Quartz Crystals Thermistors Transformers
Germanium Diodes Relays Special Valves Zener Diodes

I
60/3M

Get to know the ran,pe of STC Components-write for booklet M/103
which lists all components and their relevant technical literature.

COMPONENTS

GROUP

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London W.C.2.

COMPONENTS GROUP FOOTSCRAY SIDCUP KEN1
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well connected with ...

Su erg ce I

Superspeed Cored Solder, incorporating
Enthoven's unique 6 -channel stellate core,
is unchallenged as the most efficient cored
solder wire for general assembly work on
radio, television, electronic and telecommun-
ication equipment. It speeds production,
reduces costs and makes a vital contribution
to the dependability of your products.

Not only Superspeed.The knowledge that you
rely on Enthoven for all your solder require-
ments cannot fail to enhance your prestige
and increase confidence in your products. It
is a name that represents 150 years experi-
ence in non-ferrous metals and an incom-
parable record in research and development.

SUPERSPEED CORED SOLDER
for normal electrical assembly work

SUPERSPEED 'XX' CORED SOLDER
specially developed to solder tarnished, plated, and/or
oxidised surfaces easily

ENTHOVEN
SOLDER PRODUCTS

ENTHOVEN SOLDERS LIMITED

Sales Office & Works: Upper Ordnance Wharf, Rotherhithe
Street, London, S.E.16. Telephone: BERmondsey 2014

Head Office: Dominion Buildings, South Place, London, E.C.2,

Telephone; MONarch 0391
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COMPONENTS

GROUP
Registered Office: Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION: EDINBURGH WAY HARLOW ESSEX

SenTerCel Contact Cooled Rectifiers have
been selected by Bush for H.T. supply
circuits in their domestic radio receivers.
These belong to a comprehensive range of
rectifiers which offer important reductions
in size, weight and cost over the
conventional metal rectifiers.
In addition greater facility
in chassis layout is permitted since they
can be mounted at any angle.
A table of ratings is shown below

aid BUSH reliability

Qty. Type Circuit

Maximum
Input
Volts

(r.m.s.)

Max. Output
Current

mA

(mean)

Typical
16

Res vr.

Half
Load

D.C.

mfd.
Cap.

Full
Load

utput Voltage
60 mfd.

Resvr.

Halt
Load

Cap.

Full
Load

C2H Half -Wave 125 60 135 115 135 120

C3H 125 120 120 85 130 120

C20 250 60 275 245 280 255

C30 250 120 275 245 290 275

C20 Volt -Doubler 125 60 275 245 280 255

C30 125 120 260 205 285 265

Tyulc I D.C. Output Voltage
Maximum Max. Output

16 mfd. 32 mtd.

Qty Type Circuit
Input
Volts

Current
mA

Resvr
Half

Cap.

Full
Resvr

Half
Cap.

Full
(r.m.s.) (mean) Load Load Load Load

1 C2V Push -Pull 125.0-125 120 140 120 140 130

2 C20 250-0.250 120 275 250 280 255

1 C3V 125-0.125 240 130 115 140 130

2 130 250-0-250 240 280 250 280 260

1 C38 Bridge 250 120 275 250 280 255

2 00 250 240 280 250 280 260

Send for leaflet MF/102

Standard Telephones and Cables Limited
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The Transmitter TDMS 5BV Provides
telegraph test signals with or without distortion.
The Receiver TDMS 6BV Enables a
telegraph circuit to be monitored without inter-
ruption. The signal can be displayed against a
circular or spiral time -base, each characteristic
instant of modulation being shown as a bright dot
on the screen.

The Telegraph Signal Display Unit TDU2-
A specialized oscilloscope, having a linear time -
base of good short term stability and long term
accuracy, for examination of the d.c. telegraph
wave form against a continuous start/stop time -
base. Valuable features of the instrument are an
X shift calibrated in terms of code element tran-
sitions and an X expansion control.

Speed Ranges. The standard models cover the speed
ranges 40-60, 60-80, 80-100, 160-180, and 180-200
bauds. Other ranges within the limits 20-200 bauds can
be provided to special order.

AUTOMATIC TELEPHONE AND ELECTRIC CO. LIMITED
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2

AT 14041

START OF I" CHARACTER

START OF STOP EJ_EMENT

20

SPLIT ELEMENT

30

START OF 2" CHARACTER

CHECKING THE
STOP ELEMENT

, One of the unique facilities of the TDMS
6BV is examination of the stop element
in cases where its mutilation is suspected.
When the TDMS is operated in the
spiral time base condition, the spiral is
started at the beginning of each start
element and the trace makes a number
of revolutions, depending on the Unit
Code switch setting, before returning to
"rest". For example, if the switch is set
for 7, the trace completes 61 revolutions,
and while this shows any distortion at
the beginning of the stop element, the
duration of this element is not shown.

If the switch is set for 54, in examining
a 7i unit code signal, two complete
characters appear on the trace, one at
zero and the other at 5o%, or displaced
by a percentage indicating the amount
of stop element distortion. For a 7 unit
code signal the characters appear under
each other at zero, separated by the stop
element length; for a 7.42 unit code
signal the second character appears at
42%. Each alternate stop element length
is thus shown for examination and any
defect in the telegraph or transmission
path, affecting the stop element, made
apparent. The ex ample above shows a 5o
baud 7i unit signal, for the letter S, dis-
played against a 14 count. Here the stop
element length is correct revs., 20 -1-
I0 = 30 ms) but the TDMS shows a
split stop element, possibly due to a
faulty transmitter.
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VIN
Pot

Core
Assemblies
offer...

with an accuracy of better than ± 0.02°/

Any assembly in the Mullard Vinkor range can be easily
adjusted to an accuracy of better than ±0.02% by using
a trimming screwdriver, whilst stability is ensured by
the self-locking action of the adjuster core. The range of
adjustment is approximately ±7% about the nominal mid -
position of the adjuster core. Over and above these advantages,
for each size of core there is a choice of three permeabilities
which are controlled to close limits so that it is possible to
calculate and wind an inductance to ±3% of the value
required before adjustment.
These are just some of the reasons why leading equipment
designers acclaim Vinkor as the world's most efficient pot core.
If you have not received your copy of Vinkor data,
write at once to the address below.

Mullard Ltd. Component Division, Mullard House, Torrington Place, W.C.1.

MC286A
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A FULL RANGE OF A.C.& D.C.

SOLENOIDS
PROMPT DELIVERY

Illustrated technical data sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS
Telephone. Stevenage 2110-7
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A member of the Daystrom Group, Manufacturers of the

WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS I

Easy - to - build kit - sets o

" GLOUCESTER " STEREO CABINET KIT
Specially designed to meet the varying needs of different
homes. Mk. I houses Record Player, F.M. Tuner, Stereo
Amplifier, records, etc. Mk. II will house a Tape Deck in
addition. 461in. long, 30in. high, 2lin. deep. " In the white
for finish to personal taste.

Mk. I £15.18.6 Mk.11 £17.8.6

" COTSWOLD " HI-FI SPEAKER SYSTEM KIT
Acoustically designed enclosure " in the white " 26in. x
23M. x I5iin. housing a I2in. bass speaker with 2in. speech
coil, elliptical middle speaker together with pressure unit
to cover the full frequency range of 30-20,000 c/s. Com-
plete with speakers, cross -over unit, £19.18.6lever control, etc.

5 in. OSCILLOSCOPE KIT Model 0-12U
Has wide -band amplifiers, essential for TV servicing, F.M.
alignment, etc. Vertical frequency response 3 cis to over
5 Mc/s. without extra switching.
T/B covers 10 c/s to 500 kc/s. in 5 ranges. £34.15.0

ELECTRONIC SWITCH KIT Model S -3U
(Oscilloscope Trace Doubler)
Enables a single beam oscilloscope to give simultaneous
traces of two separate and independent signals. Switching
rates approx. 150, 500, 1,500, 5,000 and 15,000 c/s. Sig. freq.
response 10-100 kc/s. -1=1 dB. Separate gain controls and
sync. output. Sig. input range 0.1-1.8 v.

£9.18.6

AMATEUR TRANSMITTER KIT Model DX -100U
Covers all amateur bands from 160-10 metres. Self contained
including Power Supply. Modulator and £78.10.0V.F.O.

TRANSCRIPTION RECORD PLAYER. Model RP -1U
4 -speed A.C. motor. Rosette Stereo/ £12.10.0Mono pick-up. Complete on plinth.

CAPACITANCE METER KIT Model CM -1U
Direct -reading 4iin. scale. Full-scale ranges
0-100m.if, 0-1,000ssf, 0-0.0IsF and 0-0.1sF.

STEREO -HEAD BOOSTER KIT Model
USP-1 Hi-Fi Stereo pre -amplifier for low -
output Hi-Fi P.U.'s. Input 2 mV. to 20 mV.
Output adjustable from 20 mV. to 2 v. 40-
20,000 c/s. Also suitable as low- 15.19.6noise R.C.-coupled high -gain
monaural amplifier.

VARIABLE FREQUENCY OSCILLATOR
KIT Model VF -1U From 160-10 m. Ideal for
our DX -40U snd similar transmitters.
Price less valves E8/19/6. 110.12.0

HI-FI SPEAKER SYSTEM KIT Model
SSU-1 Ducted -port bass reflex cabinet " in
the white." Twin speakers. £10.5.6With legs E11/12/6.

DUAL -WAVE TRANSISTOR RADIO KIT
Model UJR-1 This sensitive headphone
set is a fine introduction to
electronics for any youngster. £2.16.6

TAPE DECKS are now available as " packaged
deals " with other equipment.

Prices include free delivery in the U K.

 For fuller

£14.10.0

highest quality at lower cost

DAYSTROM

F.M. TUNER

DX -100U

S-33

HI-FI STEREO AMPLIFIER KIT Model S-88
16 w. output, 10 mV. basic sensitivity (2 mV. available, 20/ -
extra). Ganged controls. Stereo/Monaural gram., radio and
cape recorder inputs. Push-button selection. £25-5-6Two-tone grey metal cabinet.

6-W STEREO AMPLIFIER KIT Model S-33
3 watts per channel, 0.3% distortion at 2.5 w/chnl., 20dB
N.F.B. Inputs for Radio (or Tape) and Gram., Stereo or
Monaural, ganged controls. Sensitivity £11.8.0100 mV.

TRANSISTOR PORTABLE KIT Model UXR-1
Pre -aligned I.F. transformers, printed circuit £14.18.6and a 7 x 4in. high -flux speaker. Real hide case

"HAM " TRANSMITTER KIT Model DX -40U
From 80-10 m. Power input 75 w. C.W., 60 w. peak con-
trolled carrier phone. Output 40 w. to aerial.
Provision for V.F.O. £29.10.0

AUDIO VALVE MILLIVOLTMETER KIT AV -3U
I my. to 300 v. A.G. 10 c/s. to £ 13.18.6400 kc/s.

VALVE VOLTMETER KIT Model V -7A
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500 r.m.s. and
4,000 peak to peak. Resistance 0.1 ohm to 1,000 M. ohms
with internal battery. D.C. input impedance 11 megohms.
dB measurement has centre -zero scale. Complete £ 13.0.0with test prods, lead and standardising battery.

R.F. PROBE KIT Model 309 -CU
Extends the frequency range of our V -7A to 100 me/s. and
enables useful voltage indication to be obtained 11.5.6up to 300 Mc/s.

AUDIO SIGNAL GENERATOR KIT Model AG -9U
10 cis. to 100 kris., switch selected. Distortion less than
0.1%. 10 v. sine wave output metered in £ 19.3.0volts and dB's.

RESISTANCE -CAPACITANCE BRIDGE KIT Model C -3U
Measures capacity 10pF to 1,000µF., resistance
1000 to 5 MO and power factor. 5-450 v.
test voltages. With safety switch.

"CHEPSTOW " EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M. Tuner, Stereo Amplifier and
additional power amplifiers where needed.
Dim. 35 x 18 x 33in. high. 610/10/0

POWER SUPPLY UNIT KIT. Model MPG -I
Input 100/120v. 200/250 v., 40-60 c/s. Output
6.3 V., 2.5A A.C.; 200, 250, 270 V, 120 mA. max.
D.C. L4/9/0

STEREO CONTROL UNIT KIT Model
USC-I. Push-button selection, accurately
matched ganged controls to ± 1dB. Accepts
inputs from most tape heads and any stereo or
mono pick-up. E17/19/6

BALUN COIL UNIT KIT. Model B-IU
Will match unbalanced co -axial lines to Lalanced
lines of either 75 or 300 II impedance. E4/4/6

MULTIMETER KIT. Model MM-IU
Ranges 0-1.5 V. to 1,500 V. A.C. and D.C.; 150sA
to 15A d.c.; 0.213 to 20 MI2. 4gin. 50µA meter.

L11/8/6

DECADE CAPACITOR KIT. Model DC -I U
Capacity values 100ssF to 0.111sF in 100ssE
steps. f5/18/6
211 -in. SERVICE 'SCOPE KIT Model OS -I
Light, compact portable for service engineers.
Dim. 5 x 8 x 14+in. long. Wt. 10,11b. E18/19/6

HI -Fl SINGLE CHANNEL AMPLIFIER KIT
Model MA -12. 12 W. output, wide freq. range,
low distortion. E9/19/6

£7.19.6

HI-FI F.M. TUNER
Tuning range 88-108 Mc/s. For your convenience
this is available in two units sold separately as
follows: Tuner Unit (FMT-4U) with 10.7 Mc/s.
I.F. output i3/2/- inc. P.T.
I.F. Amplifier (FMA-4U). Complete with case
and valves E10/10/6.
Total £13.12.6

MATCHED HI-FI STEREO KIT
We offer as a " packaged deal " the following
matched Hi-Fi Stereo Equipment.
4 -speed Record Player (RP-IU), 612 10 0
6 W Amplifier (5-33) fl I 8 0

Twin Speaker Systems (SSU-1) ...... 62.0 II 0

Cost of Units E44 9 0

At an " all -in " price of £42.10.0
Pedestal Speaker legs E2/14/- optional extra.

AUDIO WATTMETER KIT Model AW-1U
Up to 25 w. continuous. £13-18-650 w. intermittent

Deferred Terms
available on all orders above L10.

details of our kits see last month's advertisement

F -Please send me FREE CATALOGUE (Yes/No)

DAYSTROM LTD. I Full details of model(s)

DEPT. W.W.IO GLOUCESTER, ENGLAND NAME
I (Block Capitals)

ADDRESS

IW.W.I0
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QUIET

AS A

MOUSE!

OUR FORCED

AIR-COOLED

K 350
A TWO RESONATOR

OSCILLATOR KLYSTRON

Specially designed for low noise characteristics, the K350 is just one of the

large range of Klystrons manufactured by the English Electric Valve Co. Ltd.

It operates in the 8500 - 10000 Mc/s range and has mechanical tuning.

For data and information concerning any of our wide range of thermionic

tubes for .th.dustry, write to the Company

'ENGLISH ELECTRIC'
AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE CO. LTD.
Chelmsford, England

Telephone: Chelmsford 3491
API41
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FREQUENCY
AND TIME MEASURING EQUIPMENT

TSA3 HF.

Fully Transistorized

RONICS
al.

tryrry

3ne-eaweine/-/Z,/,-,/nfc/s

- for less than £300
ated z ?neeazeiefivitte the bail-gni/a

Other models available from £245

Electronics
VENNER ELECTRONICS LIMITED, Kingston By -Pass, New Malden, Surrey MALden 2442
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print circuits faster
The Printed Circuit is rapidly becoming established assembly
practice in every field of electro - mechanics. Meeting this

increasing demand takes specialist production such as only

Bribond offers. Bribond manufacture circuits complete from
design to finished board, and every stage is organised on modern
line production methods providing outputs of any quantity. And
each indivuidal circuit is subjected to three critical inspections.
This is increased when the copper is plated with either rhodium,
silver, or gold.

ODmake prototypes quicker

, Write for full details
and samples to

BRIBOND LIMITED
Burgess Hill, Sussex
Telephone: Burgess Hill 85611

The prototype department is at the service of all Bribond customers. It

can produce within 48 hours or less, the initial circuit from which future

production can be planned. All that is needed is a clean circuit image

from which reproduction can be made. Where desired, and time per-

mits, the whole of this work can be carried out in our drawing office.

Bribond recognise that quick prototypes-whether for complete units

or small sub -assemblies --are essential in these highly competitive

days when anything that shortens the time-lag between drawing
board and production can mean a big reduction in marketing costs.

maintain prompt deliveries
Bribond have organised production to guarantee prompt delivery of

customer's requirements. Consultation and planning of any form
of printed circuit-double sided, component notated, flexible, flush

surfaced, plated, etc.-is freely offered and your enquiry is invited.
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STILL the best selling 12"
High Fidelity Loudspeaker . .

Long throw precision

wound aluminium VOICE

COIL ; for clear bass and

extended H.F. performance

High efficiency

slug type closed field

MAGNET SYSTEM.

Alcomax III Magnet

AXIOM 300

Vacuum formed

controlled edge BASS

DIAPHRAGM with plastic

termination providing smooth

low frequency and mid -range

output from 30 c/s.

HIGH FREQUENCY
RADIATOR, automatic

mechanical crossover. Fitted
with terminators. Controlled

low distortion output
up to 16,000 c/s.

Frequency Range : 30 c/s.-16,000 c/s.
Fundamental Resonance : 35 c/s. Power Handling Capacity : 15 Watts.
Flux Density : 14,000 gauss. Impedance : 15 ohms.

Price E11. 5. 9 The most advanced twin -cone High Fidelity Loudspeaker yet produced

GOODMANS
GOODMANS INDUSTRIES LTD., Axiom Works, Wembley, Middx.

Tel : WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.
Representative in : CANADA-A. C. Simmonds & Sons Ltd., 100 Merton St., Toronto, Ont.
AUSTRALIA-British Merchandising Pty. Ltd., 60 Clarence St., Sydney, N.S.W.

Agents in most other countries

Please send copy of High Fidelity Manual.

Name

Address

G 39 WW

L
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welded wire terminations

11111111111==

As examples of maximum capacitance, voltage
and size within the range, the following may be
of interest. The full range includes more than
one hundred. Others can be provided on request.

Marimum
Capacitance

Working
Voltage

Size
(Diameter)

Size
(Length)

MFD

50 6 1/4' 5/8"

40 6 3A6^ 5/8"

12 3 I/8" Vie
2 6 'vie 13/32"

WELDED WIRE TERMINATIONS-Patent applied for

MASTERPIECES IN
MINIATURISATION

Advanced production methods incorporating
such important refinements as welded
terminal wires, enable Swindon Condenser
Company Limited to offer the smallest
electrolytic capacitors of their type in the world.
These masterpieces of miniaturisation
are an outcome of advanced basic research.
The type of research that is widely
associated with this Company and its
performance -proved products.

SWINDON
CONDENSER COMPANY
LIMITED
Industrial Estate, Swindon, Wiltshire
Telephone: Swindon 6751/2
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.. and 200 miles away a telephone rings!
sight hours ago, an expanse of barren mountain -
,us country made communication impossible.
Ponight, 60 telephone channels and teletype
pan the wilderness.
Fransportable MICROSCATTER is a super
ugh frequency radio system for long-range
.ommunication. Developed by Canadian
Westinghouse, MICROSCATTER beams sig-
ials high above the earth sending two-way
voice and teletype messages up to 200 miles over
and and water . . . without costly relay stations.

Che compact MICROSCATTER radio system
its in a standard 30 ft. truck trailer. Now,
vhenever men and equipment move, MICRO-
;VATTER moves right along with them. It is
)articularly suited to military and government
)rojects in remote locations. Units designed for
;elf -contained field operations are set down by
lelicopter.

CANADIAN

Westinghouse

A Westinghouse communications specialist will
be pleased to explain fully the MICRO -
SCATTER operation and relate it to your
problem. Contact your nearest Westinghouse
office, or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada. YOU CAN BE SURE . . .

IF IT'S WESTINGHOUSE.

MICROSCATTER APPLICATIONS

COMMERCIAL
Fixed Station -120 telephone

channels
-television and

sound
Transportable -60 telephone

channels
-teletype

MILITARY
Wide Band -radar

-data
-120 telephone

channels
Tactical and -60 voice channels
Transportable-teletype

-data
FEATURES

Frequency -4400-5000 me
 Antennas -10 to 28 ft. diameter

Power -2 KW
Range -100 to 200 miles

60-A-745
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LOUD -SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON  ENGLAND

TELEPHONE : 222411213/4 CABLES : AUDIO
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Chasing after the right transistor?

If the transistor you're after is a rare specimen with unusual characteristics

you can go a long way before you finally pin it down. Give us an idea of the

kind of specimen you are seeking and we may be able to give you the answer.

The list of Ediswan Mazda tran-

sistors is constantly growing;

a request on your letterhead will

bring you details of the very

latest types.

SEMICONDUCTORS

This could be it!
If you are looking for a VHF pnp drift
transistor, the XA131, a recent addition
to our range, may be the one you want. It
is suitable for use as a Local Oscillator up
to 250 Mc/s or an R.F. Amplifier up to a
frequency of 100 Mc/s.

Associated Electrical Industries Limited
Radio & Electronic Components Division

Semiconductor Department, 155 Charing Cross Road, London W.C.2
Tel: GERrard 8660 Telegrams: Sieswan Wescent London

CRC 15/74
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Brilliant Picture
Calibrated Deflection

Stable Triggering

GM 5603

a
PHILIPSelectronic measuring

Sold and serviced by Philips Organizations all over the :aorta
Sole Distributors in the U.K.: Research & Control Instruments Ltd.,

207 King's Cross Road, London W.C. 1
Overseas enquiries please, to the manufacturers,

N.V. Philips, EMA-Department , Eindhoven, the Netherlands.
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HF oscilloscope with differential input, type GM 5603

Vertical Amplifier
* D.C. coupled differential amplifier with a bandwidth up to

15 Mc/s and signal delay

Deflection sensitivity: 50 mV/cm - 5 V/cm in 7 calibrated steps (1 -
2-5 sequence) and continuously up to at least 15 V/cm.
Accuracy of calibration: within 3°Io.
Bandwidth: 0 - 15 Mc/s (AC coupled 2 c/s - 15 Mc/s), rise time:
25 m psec.
Signal delay: obtained by a 0.3 ps symmetrical delay line.
Input: selection of input I or input II single -ended, or I - II differential,
all AC or DC coupled.
Input impedance: 1 Mu in parallel with 25 ppF.
Rejection 'factor: 1000 for frequencies up to 100 kc/s.

Probes

* Two attenuator- and two DC coupled cathode follower probes
are delivered with the instrument

The attenuator probes increase the voltage range up to 600 V at
maximum deflection. H.F. OSCILLOSCOPE, TYPE GM

Attenuation: 10 : 1.
Input impedance: 5 Megohm in parallel with 9 ppF.
Using the cathode follower probes full sensitivity (50 mV/cm) is main-
tained.
Input impedance: 0.5 Megohm in parallel with 5 ppF.

Sweep Generator

3 others from our
range

*Twenty-one calibrated sweep velocities and calibrated
' expansion

Sweep range: 0.2 ps/cm - 1 s/cm in 21 calibrated steps (1 - 2 - 5
sequence) and continuously.
Accuracy of time measurements: within 30/0.
Expansion: x2 or x5 (accuracy ± .50/a) and continuously; fastest sweep
40 m psec/cm.

Triggering

NC Optimum triggerstability up to 2 Mc/s and HF sync up to at
least 15 Mc/s

Triggerfacilities: internal, external or mains frequency on pos. or neg.
slopes.
Trigger requirements: 5 mm at internal or 1 V at external triggering
for frequencies up to 2 Mc/s.

Horizontal amplifier
Bandwidth: 0- 2 Mc/s (AC coupled 1 c/s - 2 Mc/s).
Deflection sensitivity: 1 V/cm.
Input impedance: 1 Megohm in parallel with 25 ppF.

Cathode Ray Tube

* 10 kV E.H.T. applied to the spiral accelerator of the 5" C.R.T.

Tube type DN 13-78 (medium persistence), other phosphors available.

Mains Supply
From all normal mains supplies between 110 V and 245 V (40 c/s -
100 c/s).

instruments :

5601

H.F. OSCILLOSCOPE. TYPE GM 5602

L.F. OSCILLOSCOPE, TYPE M 5606
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MS4
that's
the stuff!
MS4? Extraordinary sort of name.
Still it's extraordinary sort of stuff-a non -
melting, highly water- repellent silicone
grease with excellent dielectric properties
and a working temperature range of ---50'
to +200°C. Extraordinarily good for lubri-
cating, protecting and sealing disconnect -
able plugs and sockets, cable harnesses,
ignition circuits, for maintaining high
surface resistivity in wet conditions, for
lubricating turret tuners and preventing
'leakage' around the anode caps of CRT's
-in fact for so many uses that we cannot
possibly list them all here. Why not write
in for our special brochure on MS4?

OCTOBER, 1960

MS4Silicone Insulating Compound
For full information, write or 'phone the
nearest branch office of Midland Silicones
or any of the following distributors:
BRITISH CENTRAL ELECTRICAL CO
LTD 6 & 8 Rosebery Avenue, London, E.C.1
Tel: Terminus 3666 Also at Briticent House,
Addlewell Lane, Yeovil
CASELCO LTD Midland Works, Canal Road,
Leeds 12. Tel: 630551
DIRECT TV REPLACEMENTS LTD
138 Lewisham Way, New Cross, London, S.E.14
Tel: Tideway 6666
ELECTRICAL TRADES SUPPLY LTD
Loveday St., Birmingham 4. Tel: Aston Cross 5671
T J GRAINGER & CO LTD 9-13 St. James
Street, Newcastle-upon-Tyne 1
Tel: Newcastle 24552
HOLIDAY & HEMMERDINGER LTD
71 Ardwick Green North, Manchester 12
Tel: Ardwick 6366
R D TAYLOR & CO LTD 9 Lynedoch Street,
Glasgow C3. Tel: Douglas 1202-3-4

(Ms) MIDLAND SILICONES LTD
(Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones
68 KNIGHTSBRIDGE  LONDON  SW1  TELEPHONE: KNIGHTSBRIDGE 7801

Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries.
MSE8
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CIRCUIT MAGNMCATION- METERS

The Q ' Meter Model T2 is a

reliable instrument for making mea-
surements of circuit magnification,
inductance, capacitance and power
factor at frequencies between 100

kc/s and 100 Mc/s. The variable -
capacitor control has three cali-
brated scales which greatly simplify
the calculations of inductance and
impedance. A comparison facility is
incorporated to enable batch testing
by unskilled personnel.

Model T2 nett price in U.K. £75
Write for leaflet W44.

by

I NTERKAMA

Stand No. B2025/6/1)

 Direct reading of ' ' Range 10-400

 Frequency Range 100kcis-100Mcis

 Rapid calculation of L' and ' Z' by
scales incorporated

 Q Comparison Range -1_10%

 No Set Zero ' problem

to be sure !

STANDARD INDUCTORS TYPE LSI
Consisting of 12 coil units covering inductances from 0.1 µH to 30 mH for use with
the Advance ' Q' meters. Individually calibrated these coils are ' standards ' for
the laboratory.

Set of 12 Inductors in carrying case Net price in U.K. L45 . 0 . 0
Individual Inductor Nett price in U.K. L3 . 10 . 0

Full technical details in Leaflet No. W55.

Aiwinee COMPONENTS LIMITED  ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE: HAINAULT 4444
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ANGUS MACKENZIE
Technical Adviser

'Tape Recording and
Hi-Fi Magazine'

PERCY WILSON
Technical Editor

'The Gramophone'

MILES HENSLOW
Editor

'Hi-Fi News' and
'Record News'

sound

judgement

choose

JOHN GI LBERT
Technical Editor
'Music Trades

Review'

DONALD ALDOUS
Technical Editor

'Gramophone
Record Review'

MODEL H.F. 1016
10" P.M. Unit, 16,000 gauss magnet. Die-
cast chassis and universal impedance
speech coil providing instantaneous
matching at 3, 7.5 and 15 ohms. Handling
capacity, 10 watts. Frequency response,
30 c.p.s. to 15,000 c.p.s.
Bass resonance, 35 c.p.s.

Price £7.12.3 (inc. P.T.)

/?-ntorian
The range of Stentorian loudspeakers incorporating the patented cambric cone
was developed to provide reproduction that takes full advantage of the television and
V.H.F. sound transmission and high fidelity recordings now available.

H.F. 1216 12" full range
Unit
This 12' P.M. Unit fitted
with a highly efficient
magnet assembly having a
flux density of 16,000
gauss on a 1}" diameter
pole.
Bass resonance 37 c.p.s.
Handling capacity 15 watts
in bass reflex cabinet.
Frequency response, 20
c.p.s. to 16,000 c.p.s.

Price £15

MODEL H.F. 1012
10" Die-cast Unit, incor-
porating 12,000 gauss
magnet. Fitted with cam-
bric cone and universal
impedance speech coil
providing instantaneous
matching at 3, 7.5 and 15
ohms.
Handling capacity 10
watts. Frequency re-
sponse, 30 c.p.s. to 14,000
c.p.s.
Bass resonance 35 c.p.s.

Price £4.15.0 (inc. P.T.)

MODEL H.F. 816
8' P.M. Unit, 16,000 gauss
magnet. Fitted with cam-
bric cone, die-cast chassis
and universal impedance
speech coil providing in-
stantaneous matching at
3, 7.5 and 15 ohms.
Handling capacity 6 watts.
Frequency response, 50
c.p.s. to 15,000 c.p.s.
Bass resonance, 63 c.p.s.

Price £6.10.6 (inc. P.T.)

T. I0 Tweeter Unit
Speech coil impedance IS
ohms.

Response:
2,000/15,000 c.p.s.

Flux density: 14,000 gauss.

Power handling capacity:
5 watts.

Dispersion angle: 90°
Price £4.4.0

T. 12 Tweeter Unit
Price £12.12.0

T. 359 Cone Tweeter
Unit
Frequency response:
3,000 c.p.s. to 15,000 c.p.s.

Overall size:
3i" dia. x 2' deep,

Voice coil impedance:
15 ohms or 5 ohms.

Power handling capacity:
15 watts when used with
a 3,000 c.p.s. crossover.

Price 33/3 (inc. P.T.)

As exhibited at the Radio Show
WHITELEY ELECTRICAL RADIO CO. LTD.
MANSFIELD  NOTTS Telephone: MANSFIELD 1762-5

WA/7



OCTOBER, 1960 WIRELESS WORLD

a [AniqtAe
taoe dee/K-

THE MAGAZINE TAPE DECK.

Designed by Garrard to
bring quality tape recording
and playing within the
range of everyone. Controls
reduced to an absolute
minimum plus magazine
loading-anyone can operate
this deck. No threading,
anchoring or spilling of tape.
All the pleasures of tape
recording without the head-
aches.

TWO
SUPERB
ovi/PiAvoaA01

STARS

RADITHE
SHO

a view
turnto

LABORATORY SERIES
AUTO TURNTABLE TYPE A.

The perfectperfect product of combined
design and engineering achieve-
ment. A brand new model to
meet the demand for a Transcrip-
tion Record Player with provision
for automatic use if desired. Per-
fect playing from both stereo
and monophonic records. This is a
unit for the enthusiast.

FOR THE FINEST SOUND

REPRODUCTION INSIST ON

GARRARD EQUIPMENT

THE GARRARD ENGINEERING AND
MANUFACTURING, CO., LIMITED

Factory and Registered Office:

NEWCASTLE STREET,
SWINDON, WILTS.

Tel: SWINDON 5381. TELEX 41-271
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Get it TAPED

A MIMIFI 01

am
GROUP OF COMPAIIIEi

on

to erfection
STANDARD LONG PLAY DOUBLE PLAY

SIZES
FEET ""ale..."

Woes)
PRICE

I e
FEET

mammaY..(A.,/ PRICE
I o

SIZES
FEET

mom...
Toes1,1., PRICE

/ o

3" 150 16 am 5 6 225 24... 8 6 3' 300 321... 10 6

4' 300 32 10 6 450 50 .. 14.6 5 1200 2... 8 .. 2 5 0

5 600 1. 4... I 0 0 850 1or31na 1 8 0 51- 1700 3.. 0 .. 2 17 6

51- 850 131 ., 1 7 6 1200 2 8 I 15 0 7' 2400 4..16 .. 4 0 0

Y 1200 2.. 8 .. 1 15 0 1800 3..12 .. 2 10 0 SUPERGRADE

81. 1750 3.. 6 .. 2 10 0 2400 4..16 .. 3 10 0 r 1200 210 8... 2 18 6

naturally

'lass Mastertape
MSS RECORDING COMPANY LIMITED. COLNBROOK, BUCKS. TEL. COLN BROOK 2 4 3 I
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With its accumulated knowledge
and experience in the field of
electronic engineering, Mullard
Equipment Limited is outstandingly
qualified to solve problems of
matching transformer design and
manufacture.

matching

transformers

for high

frequency

equipment
The 5kW transformer type L382 illustrated
is designed for h.f. transmitter applications
to provide a wide -band, low -loss trans-
formation between a 600 -ohm balanced
source and a 75 -ohm unbalanced load or
vice versa. (L382/1 is also available for
600 -ohm balanced to 50 -ohm unbalanced
loads.) For example, one of its appli-
cations is in transmitter aerial exchanges
where it is often convenient to terminate
the open wire feeders from aerials and
continue the feeder runs inside the trans-
mitter building in coaxial cable.
Type L382, mounted in a cast aluminium
case suitable for outdoor use, has a frequency
range of 1.5-3o Mc/s within which the
V.S.W.R. is better than 1.5. Total losses at
maximum power rating are I20 W (0.1 dB).
For further details of this and other matching
transformers, please write to:

37

MULLARD EQUIPMENT LIMITED

Mullard House  Torrington Place  London  W.C.r
Telephone: LANgham 6633

sts67za
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THESE GO

because of THIS....

 GOOD STRONG SIGNALS
 CLEAN PICTURES
 ELIMINATION OF AERIALS
An occasional intermediate amplifier and neat house -to -
house wiring are the only visible evidence that, in this area,
for the first time T.V. is being enjoyed at its best, with clean
pictures, no interference and no aerial replacement and
repair costs.

Built with the future in mind, the installations of to -day are
capable of handling a third or fourth channel-or more,
colour, "coin -In -the -slot" T.V. or any foreseeable develop-
ment in television and sound techniques.

EMI COMMUNITY TELEVISION SYSTEM
Full technical particulars together with

any planning assistance that
may be required can be obtained from

THE GRAMOPHONE COMPANY LIMITED.
Recording and Relay Equipment Division,
HAVES, MIDDLESEX, ENGLAND. - Telephone: Southall 2468
(One of the E.M.I. Group of Companies)

Gc/crv/i
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Hermetic Sealing
STEATITE & PORCELAIN
NICKEL METALLISI NG
Quality Approved (Joint Service R.C.S.C.)
WILL MEET THE MOST EXACTING REQUIREMENTS

Perfect Terminations
-made readily without special precautions by
semi -skilled labour, employing simple hand

soldering methods, R.F. Heating,

Hot Plate, Tunnel Oven or similar

mass production methods.

METALLISED
BUSHES

STANDARD RANGE

Shouldered, Tubular, Conical, Disc
and multi seals are included, assembled
with stems if preferred.
SEND FOR CATALOGUE No. 47

TECHNICAL SERVICE

Always available, do not hesitate to
consult us. Samples for test will be
supplied on request.

STEATITE & PORCELAIN PRODUCTS LTD.
STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport

SPIoo
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Marconi
Crystals
for stability
and
precision

The experience gained in manufacturing
quartz crystals to the stringent requirements of
our own apparatus and of Service equipment
enables us to offer a comprehensive range of
crystals covering the frequency band 1.0 Kc/s
to 62 mc/s at extremely competitive prices.

Years of intensive research and development
work guarantee the reliability and quality of
this Marconi product.

MARCONICRYSTALS FOR ELECTRONICS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND
MS
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THEY LOOK SO GOOD The moment you see the styling of a Truvox Tape Recorder,

you know it is the machine for you. Foolproof and simple in

operation with professional facilities, a Truvox Recorder will be

the centre of your home enjoyment of speech and music.

See them at your dealers.

THEY SOUND SO GOOD
You'll enjoy ' listening ' more than ever before. All the

technical know-how of a decade of specialisation, to give perfect sound

enjoyment, is embodied in the Truvox R6 and R7 . . . the original

sound truly recorded and truly re -played through large

loudspeakers. Hear them at your dealers.

THEY ARE SO GOOD That you'll never be satisfied with any

other Recorder . . . once you've seen and heard them, you'll

THEY MUST BE

117
H.P. Facilities
available.

SERVICE IN
YOUR OWN
HOME.

1th

decide for yourself . .

0.4-*
f!!

11104#0.AF.7 0
.404; fir; ..sut

TRIIITOX
7in. spools. 10 watts out-

put. Records/Replays both

directions. Two speakers

(tweeter and woofer).

Response 30-17,000 c/s.

Retail Price 75 gns.

7in. spools.

2 speeds.

speaker.

15,000 c/s.

4 watts output.

8 in. x 6 in.

Response 30 -

Retail Price 55 gns.

Ask youryour local dealer for a demonstration or full details from:-

T R U V 0 X LTD., Neasden Lane, London, N.W.10. (Gladstone 6455)
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f

Accumulators
VENNER ACCUMULATORS LIMITED
Kingston By -Pass, New Malden, Surrey  MALden 2442 A member of the Venner Group of Companies

s

VENNER

SILVER -ZINC

ACCUMULATORS

The lightest and

smallest rechargeable

accumulator in the world
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functional design
of the
highest order

Functional design
is an outstanding feature of the Leevers-Rich magnetic recorder and is reflected in every detail of the
equipment.

Functional design
of the controls is achieved by careful panel layout,
convenient slope, and optimum working height. Clear
visibility of tape path and instruments is combined with
control positions arranged so that the operator's hands
do not mask indicators or mechanism. Logical grouping
of controls speeds up operation and avoids mistakes.

Functional design
of the recording mechanism is reflected in the unit type
of sub -assembly used for headblock, capstan motor
and other items. The tape deck of both portable and
console versions may be hinged for inspection and
adjustment even when running. These features con-
tribute to the excellent serviceability of the machines.

Functional design
of this high order is the result of far-sighted planning, of a policy of placing performance and reliability
first and of allowing such factors as styling and finish to reflect the purpose for which the machine is
designed.

LEEVERS RICH

Functional design
of the electronics has resulted in the adoption of
standardised plug-in units throughout for recording
and replay amplifiers and in the mounting of these
units in modular grid form. Thus a wide range of
applications can be met by selection of units from the
standard range.

Functional design
of mounting format has resulted in basic mechanical
and electronic units which may be supplied in rack
mounting, portable, desk console or pedestal console
versions without any change in the excellent performance
figures.

MANUFACTURERS OF HIGH QUALITY ELECTRONIC RECORDING
EQUIPMENT FOR THE PROFESSIONAL USER.

78 HAMPSTEAD ROAD, LONDON, N.W.I. EUSTON 1481
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,

Type 1000
Encapsulated transductors
meeting Climatic Classifica-
tion 40/70 HI. They have passed
the tests for Inter -Service Type
Approval as specified in RCS
(Prov) 217, and are used exten-
sively in Service equipment.

Supply Frey. D.C. Output

50 c/s
400 c/s

From 01005W tallW
From 1W to 145W

t

r wherever
speed, frequency or

voltage is controlled
you'll find

alt44441

TRANSDUCTOR
AND MAGNETIC

/?/' AMPLIFIER SYSTEMS

Type 2000
Open -type transductors suit-
able for use in industrial appli-
cations requiring Climatic
Classification 40/70 H2. Many
of these transductors are in use
in steel works, coal mines and
similar situations where 'ro-
bustness and reliability are of
prime importance.

Supply Freq. D.C. Output

50 c/s
400 c/s

From 50W to 500W
From 500W to 4000W

Type 3000
Transductors use toroidal
cores, the whole assembly
being encapsulated in an epoxy
resin to make a component
satisfying the requirements of
Climatic Classification 40/70
Hl. This range is Admiralty
Approved and is used exten-
sively in Service equipment.

Supply Free. D.C. Output

50 c/s
400 c/s

From 50W to 250W
From500W to 2000W

Type 4000
In the 4000 range the transduc-
tors are of the same high qual-
ity and finish as the 2000 range,
but the construction is such
that they can be supplied as
either 1-, 2-, or 3 -element as-
semblies. Climatic Classifica-
tion 40/70 H2.

Supply Frey. D.C. Output

50 c/s
400 c/s

From 50W to 1000W
From 500W to 8000W

The Sanders range of high performance transductors is ideally suitable for use in automatic
control systems and applications where size, weight and quality are important. A
comprehensive selection of transductors exists for operation from both 50 cis and 400 c/s
supplies. The advantage of being able to obtain a standard type of transductor with known
characteristics enables them to be offered at competitive cost and with a short delivery
period. In addition to this standard range, a large selection of transductors is produced
using the same high quality construction, but having different windings to suit individual
requirements.

This is one of a series of new
instruments and components by

W. H. SANDERS (ELECTRONICS) LTD
GUNNELS WOOD ROAD ' STEVENAGE  HERTS
Telephone: Stevenage 981. Telex 82159 Sanders Stev.
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it has EVERYTHING and it's portable

CD 1014 DOUBLE -BEAM

OSCILLOSCOPE

Carried around as your 'pet' instrument,
this versatile double -beam 'scope makes

light work of any servicing or development
problems.

The CD 1014 locks to video signals with the
built-in TV sync. separator; gives bright, well

defined traces at fast or slow speeds;
has stabilised EHT ensuring accurate

calibration independent of brightness
levels; incorporates high gain pre -amplifier

-in fact it has all the features that
make it ideal for on -the -spot servicing and

general research work anywhere
in the world.

`le SYSTEM includes two wideband
amplifiers effectively covering DC-Servo-
Audio-Video-and Transient applications.
Y1 & Y2 bandwidths DC -5 Mc/s (-3 dB) in the

100 mV,Cm-100 V/cm range.
Rise time 70 mpsecs.
1 mV/cm maximum sensitivity on Y2 a.c. input.
Inputs can be 'floated' with respect to earth.
Input constants Main amplifiers 1 M /30 pF;

Y2 preamp. 2.2 WOO pF.
Measuring accuracy to 5%.

Dual displays from a twin -gun c.r.t. 3AZP31
(P7 and P11 phosphors also available)
Calibration squarewave 0.5 V pk-pk f 1 %, at
mains frequency
Only 2 valve types used, silicon rectifiers, 'C'
cored main transformer
Mains input 110,220V ± 20V, 45-66 c/s
Consumption: 75 VA

Write now for details to:

'X' SYSTEM Basic time -base range 1 cm/psec-1cm/sec, continu-
ously variable; accurate to 5
Symmetrical expansion, continuously variable and calibrated at x 1,
2 and 5.
Adequate X shift centres any portion of the trace.
'Level' and 'Stability' controls for triggering and locking the signal ai
any selected point on the trigger waveform,
Time -base waveform from cathode follower available at a socket,
15 V pk.
Provision for direct access to X amplifier; bandwidth DC -200 Kc/s
(-3 dB); sensitivity 0.2 V/cm-2 V/cm, continuously variable.

SOLARTRON LABORATORY INSTRUMENTS LIMITED COX LANE  CHESSINGTON SURREY  ENGLAND
TELEPHONE: LOWER HOOK 2150 t A MEMBER OF THE FIRTH CLEVELAND GROUP
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NTERKAMA

STAND No. It

Why struggle with Mains Voltage Fluctuation ?

If you have any problem involving a.c. voltage
regulation, the solution is to call in Advance '-
the Constant Voltage Transformer specialists.
Investigation of your problem may prove that a standard
type Volstat ' will meet the case; or maybe, a special
design is called for. In either event, the wealth of experience
gained by Advance' over many years in probing every
aspect of mains stabilization provides the surest, quickest,
and certainly the most economical, solution to your difficulties

VOLSTAT*
CONSTANT VOLTAGE TRANSFORMERS

'VOLTAGE STABILIZATION'
This ' Advance ' Booklet gives authoritative
information on ' Advance' Constant Voltage
Transformers, and the service available
to deal with your particular voltage
fluctuation problems.
Send for a copy.

POST THIS COUPON TODAY

4dva1ce COMPONENTS LIMITED

MAINS STABILIZATION DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE : HAINAULT 4444

IT/GD 84

TO ADVANCE COMPONENTS LIMITED,
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX.
Please send me a copy of your booklet
' Voltage Stabilization by ' Advance.'

NAME

POSITION

COMPANY

ADDRESS

W84
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A SERVICE
FOR DESIGNERS

The possibility of a component change-due to shortage of

supplies, increased costs or failure to meet specific conditions

-is a problem facing every designer of electronic equipment.

However, one basic component can be " tailor-made " from

the start, for LAB will supply the precise type of Resistor re-

quired, ex stock and at the right price. Write for full technical

data, prototype samples and price schedules to:-

THE RADIO RESISTOR CO. LTD.,
9-11 PALMERSTON ROAD, WEALDSTONE, HARROW, MDX.

Telephone HARrow 6347

CARBON WATTS OHMIC RANGE TOLERANCES _,L -

I. Solid 1 I and 2 10-10M 5% and 10%

2. Cracked 1/30-20 I -500M 5% and 10%

3. *High Stability 1/10-3 I -50M 0.5% I%2% 5%

4. Variable i 5K -2M -
5. V. High Resistance +-3 50M-1013 5% and 10%

6. V.H.F. (Rods and Discs) 1/10-I 10-IK I% and 2%

WIREWOUND
4. Rheostats 4-500 10-18K -
8. Vitreous 3-500 I -150K I% 2% 5%

7. Cemented 1-15 I -25K 5% and 10%

9. Metal Oxide +-2 I00 -4.2M I% 2% 5%

The ubiquitous blue ( I %) grey (2%) "HISTABS "

Do you KNOW
THAT Cracked Carbon Resistors (2) are more economical in the +5% range

than Solid Carbon.

THAT the sub -miniature I/30th watt unit (2) is probably the smallest pro-
duction Resistor made.

EV Ape
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3.5 - millimicrosecond risetime.
Type 581.
A new laboratory oscilloscope with many of the
capabilities needed in the current rapid advancement
of the electronic art. Its 3.5-mµ sec risetime,
0.1-v/cm sensitivity and 0.01-psec,cm sweeptime
are features for modern high-speed pulse applications.
A new series of Tektronix plug-in preamplifiers
promises outstanding signal -handling versatility for
an oscilloscope with a vertical passband of dc to
approximately 100 mc.

Type 585.
Having the identical general specifications as Type
581, the 585 has second time base generator. This
acts as a sweep delay generator, providing a wide
range of calibrated sweep delay, continuously variable
over the range of 1psec to 10 sec. Colour -correlated
controls eliminate confusion, making this new high
performance oscilloscope easy to operate.

Full details from

OCTOBER, 1960

OSCILLOSCOPES

When top performance oscilloscopes are required,

the range of Tektronix instruments can satisfy
the most rigorous demands. Livingston Labora-

tories are the sole representatives in Great Britain

of Tektronix Inc.

NEW DC to 30 MC

Dual - Beam Oscilloscope

Type 555.

Two electron beams, each
with its own X and Y
deflection systems, help

make possible a highly

versatile dual -beam oscillo-

scope. Either of the two
time -base generators in

the Type 555 can deflect
either beam for dual and
single displays, and either
can deflect both beams
for a dual display on the
same time base. Time -

base units are the plug-in
type to facilitate instrument

L

41?

411

114. Ile.
tv ,

maintenance and the sweep
speed is variable between 0.02 µsec/cm and 12 sec/cm.
This new oscilloscope will accept the standard range of
plug-in pre -amplifiers.

upiraansmam

inummisms
INIMMEMMENN
MEMMEMEMINI

Same signal displayed
simultaneously on slow
sweep (upper beam) and
fast sweep (lower beam)
shows both coarse and fine
structure of waveform. De-
lay range -0.5 tisec. to
50 secs.

LIVINGSTON LABORATORIES LTD.
RETCAR STREET, LONDON, N.19.
Telephone : ARChway 6251



OCTOBER, 1960 WIRELESS WORLD 49

Q.id,cteity ratives
T4 FM TUNER 19gns
A high fidelity VHF tuner of attractive appear-
ance and superb design. Incorporating features
normally found only in the most expensive tuners
it represents outstanding value at its price. It
is completely stable with no trace of drift and
A.F.C. provides broad easy tuning. A polished
wood cabinet (£2/16/-) is available for those who
require a separately mounted tuner.
 Self -powered.
 Full VHF band (87-108 Mes.).
 Automatic frequency control.
 Cathode follower output.
 Variable output 0-500m V.
 Multiplex output for stereo radio adapter.
 Separate 75 ohm and 300 ohm aerial inputs.

are designed to match any
ST3 Mk2 AM/FM TUNER . . 27gns
This new tuner is the successor to the well -tried
and successful ST3. Improvements in design
and a considerable reduction in size make the
new tuner even more attractive than its predeces-
sor. It includes all the features of the T4 tuner
and the A.M. section covers the long and medium
wavebands. The ferrite aerial and unique 2nd
I.F. stage ensure good continental reception and
there is a miniature bright -line indicator for easy
tuning.
 Self -powered.
 Automatic frequency control.
 Cathode follower stage with variable output.
 Multiplex output for stereo radio adapter.
 Ferrite rod aerial on AM and separate aerial inputs on FM.

amplifier or tape recorder
RF125T AM TUNER . £29 . 14 . 4
A reliable high performance tuner with
medium and long bands and three short wave-
bands. Coverage is: 13-37.5 metres, 30-90
metres, 85-250 metres, 200-550 metres, 600-
2,000 metres. A tuned high gain RF stage and
two I.F. stages ensure outstanding sensitivity
and selectivity. The RF125T incorporates an
audio pre -amplifier with separate bass, treble
and gain controls for use with existing power
amplifiers. It is also available as a complete
receiver (RF125R, price £44(1414) including
a high fidelity power amplifier giving 10 watts
push-pull output.

* The name ARMSTRONG is our registered trade mark

I-
I Post this coupon for free catalogue or call at your High Fidelity dealer or our

Although Armstrong tuners are suitable for
use with any amplifier, we recommend, for
the enthusiast who wants the best, the
Armstrong PCU27 Stereo Pre -Amplifier
(£26.10.0d.) together with A1O.Mk2 Power
Amplifier (£21.10.0d.) Use one A1O.Mk2
for mono or two for stereo.

Holloway showroom for demonstration. Open 9-5.30 weekdays, 9-5 Saturdays

NAME WOT

I ADDRESS

ARMSTRONG ,TELEVISION8 CO. LTD, WARLTERS RD., LONDON, N.7 Telephone: NORth 3213
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141DCOLP\
(Paw,' Trade Mork)

SOLDERING INSTRUMENTS
AND EQUIPMENT

PRODUCTS FOR PRODUCTION

SUPPLIED IN ALL
VOLT RANGES

ALL BRITISH
MAN UFACTURE

ILLUSTRATED

SOLDERING INSTRU-
MENT, LIST No. 70
WITH COMBINED
PROTECTIVE UNIT.
LIST No. 700 SHOW-
ING WIPER'ABRA-
SION PAD AND
SOLDER REEL.

BRITISH AND FOREIGN PATS.
REG. DESIGNS ETC.

APPLY
FULL PARTICULARS

ADCOLA PRODUCTS LTD.
HEAD OFFICE

GAUDEN ROAD, CLAPHAM HIGH ST.,
LONDON, S.W.4

Telephones: Telegrams:
MACaulay 4272 & 3101 "SOLIJOINT," LONDON

ixt ixt

141) 01°145

f11414,

5141k

ontg
. . . we could tell you some of
the problems we have solved
for many major industrial con-
cerns.

But we must be discreet ... as discreet
as we'll be if given an opportunity to
discuss some problem of remote control
with you.

C71,4kA

r SHAFTING
iv+ Remote Control

Our technical handbook makes a
very useful addition to o reference
library. Write for copy to Dept. W.

THE S. S. WHITE DENTAL MFG. CO. (G.B.)

IlBritannia Works, St. Pancras Way,
London, N.W.1.

R.C.11
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Where great

things are

done with

Microwaves

RADAR: Fire Control Navigation of Aircraft and Small Ships Automatic Landing Missile

Guidance Transponders COMMUNICATIONS: Multichannel Radio Links for telemetering

Data and Speech  VALVES : Klystrons and Magnetrons for 35/GCS and 75/GCS bands Monitor

Diodes for I/GCS to 35/GCS INSTRUMENTS: Comprehensive Waveguide measuring circuits

covering 6 to 75/GCS  RESEARCH: Outstanding Research and Development of the latest techniques.

LIILIOTTj
COMMUNICATIONS DIVISION RADAR DIVISION VALVE DIVISION

MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION RADAR RESEARCH LABORATORY

ELLIOTT BROTHERS (LONDON) LTD
Elstree Way, Borehamwood, Hertfordshire  Elstree 2040
Airport Works, Rochester, Kent  Chatham 4/4400

A MEMBER OF THE ELLIOTT-AUTOMATION GROUP
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TRANSFORMERS CHOKES ff PLUGS. SOCKETS

=

- 5 a

A l

RESISTORS

Miniature
Electronic Components

- FULL TECHNICAL DATA UPON REQUEST

POTENTIOMETERS = ARDENTE ACOUSTIC - LABORATORIES LTD =_

8-12 MINERVA ROAD . LONDON : NWIO --;-t. Phone: ELGAR 3923 (6 fines) Telegrams: HAILER. LONDON i= ----:53

SWITCHES

AMPLIFIERS

TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING

BAND I & BAND III T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi -page catalogue:

 Band III Folded Dipoles (As illustrated).  Mast Coupling Units for 2" Masts.
 Reflector and director rod holders.  Insulators, Both Rubber and Plastic

(As illustrated).
 Masthead Fittings for I",  Alloy Tubing for Elements, Cross -

boom and Masting.and 2" Masts.

Send V- P.O. for the revised, fully illustrated catalogue to

Uttept/tCWM Ltd MARLBOROUGH, WILTS. Phone : 657/8
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Gap Filling
TRANSLATORS FOR TELEVISION
Marconi Translators enable coverage to be

complete in difficult reception areas, where

_topographical or other conditions cause the

field strength to be insufficient for normal
domestic receivers.

TELEVISION TRANSLATORS (3W)

Only one guard channel required for any
combination of input and output frequencies.

Can be used as a translator or a low -power
local transmitter or a combination of both, in
Bands I or III.

Common amplifiers used for vision and sound
channels.

50W Amplifier also available, which can be
added later if required.

Automatic operation-no permanent staff required.
Designed to be mounted on standard 19 in (48 cm)
racks. Adequate protection against dangerous volt-

ages. Simple construction and economical initial
and running costs. Can be housed in special cubicles

for outdoor mounting. Can be purchased in units
and assembled to meet needs as they arise.

Already in use by the B.B.C. and Swedish: Royal

Board of Telecommunications.

MARCONI
COMPLETE SOUND

AND VISION SYSTEMS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND

515
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Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P. change -over switch

S.L.I66: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3 -AMP switch
with tags to fit printed circuit boards

Write for Catalogue No. 132

T.626

CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 3232

ARCOLECTRICSWITLI-OES  LTD

your press tool costs

, HUNTON
UNIVERSAL BOLSTER OUTFIT

In addition to the range of Punches and Dies
Sin. to 321in. dia. available from stock, some of the
tools usually required in the Radioand Electronic
Industries have been standardised for use with
the Hunton Universal Bolster Outfit. Illustrated
here are a few which can be supplied quickly or
from stock.
In London and Home Counties, ask for a practical
demonstration in your own works.

Write for illustrated brochure W.W.I

r

HUNTON LTD. *i
Phoenix Works,

114-116, Euston Road, London, N.W.I
TELEPHONE: Telegrams:

EUSton 1477 (3 lines) Unotonexh, London

MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
21 Bradshaw Street, Manchester, 4

Telephone. Blackfriars 3221. Telegrams: Vickery, Manchester
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meters made to measure

This multi -range meter, using
Sangamo Weston S.157, is one of
several similar instruments pro-
duced by Anders for Ultra
Electronics Limited within 14
days. The meters are used in
Ground Test Equipment supplied
to -B.O.A.C. (shown below) for.
testing the Ultra Engine Throttle
Control fitted in Bristol Britannia*
Aircraft. A typical example of
the quick service Anders are
giving to many famous firms.
Anders are indebted to Ultra
Electronics Limited and B.O.A.C.
for permission to illustrate this
equipment.

special
multi -range
meter
produced for
Ultra in 14 days
The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual,

meter requirements from production, development and research. Most standard meters are available

immediately from stock. Non-standard meters are calibrated, tested, and normally ready within 10-14

days. All shapes; sizes from II" to the largest switchboard meters. All well-known makes and all types

including moving coil, moving iron, thermocouples, electrostatic, dynamometers and full range of

meter accessories. Anders would like to demonstrate the kind of service they can give you and look

forward to your enquiries, by letter or by telephone.

ELECTRONICS LIMITED
103 Hampstead Road, London NWI. Tel: EUSton 1639
Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS., ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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IN PARIS
PORTE DE VERSAILLES

from 17th to 21st
February,
1961.

th
International
exhibition of

electronic
components
the greatest world meeting
in the field of electronics.

FEDERATION NATIONALE DES INDUSTRIES ELECTRONIQUES
23, rue de Lubeck, Paris 16' -Tel.: PAS. 01.16

Write for full
information to:

OCTOBER, 1960

INTERNATIONAL

SYMPOSIUM

OENSEMI CONDUCTOR
DEVICES

r
SPONSORED BY THE

FEDERATION NATIONALE DES
INDUSTRIES ELECTRONIQUES

and organized by the
Societe Francaise
des Electroniciens
et Radio-Electriciens

UNESCO BUILDING - PARIS
125, AVENUE OE SUFFREN

from 20th to 25th February, 1961

NEW from S. G. Brown . . . .

SUP HEADPHONES
The " Super K " Headphones are the newest product
of S. G. Brown Ltd., and are designed especially for High
Fidelity Stereo requirements. They are attractive in
appearance, extremely comfortable to wear and incorporate
plastic head band and earpieces.
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Spans 9 Octaves
These Frequency Response curves were produced
under the following conditions:

BEAT FREQUENCY OSCILLATOR Type 1014
producing a signal of 2.5V. (modulated to 32 c/s
with a swing of 30 c,$) to SUPER K EARPIECE,
close coupled to ARTIFICIAL EAR Type 4109
with 6 c.c. coupler, measured signal being ampli-
fied by MICROPHONE AMPLIFIER Type 2603
and recorded on a Type 2304 LEVEL RECORDER
Recorded Medium shows Response flat +1 dB
20 cis -6,000 c/s; 6 dB reduction to 12,000 c/s.
With continued reduction to 20,000 c/s. Nine
octaves pianoforte coverage from 24 c/s to 7,800 c/s.

LTD. SHAKESPEARE STREET WATFORD HERTS
Telephone: Watford 27241
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industria

[C 17

Mullard

Here is the 0C35-a new power transistor which super-
sedes the 0C16 as a standard type for general use in
industry. The 0C35 is inexpensive and has a maximum
current rating twice that of the 0C16. It is well suited

for use in a wide variety of industrial low frequency amplification and electro-
mechanical applications, and in particular those equipments which are operated
from a 12 volt supply.

With this new transistor, current gain is high and is well maintained up to
high current levels -even at 6 amps the minimum large signal current gain is 20.
The metal envelope is of the new standard power construction which saves space
and provides efficient heat conduction to chassis or heat sink. The resulting low
thermal resistance, together with the unusually high continuous junction temperature
rating of 90°C for a germanium device, allows a maximum dissipation of 10 watts at
a mounting base temperature of 75°C.

The data sheet on the 0C35 gives detailed information to ensure satisfactory
operation of the transistor in as many industrial circuits as possible. So if you are
looking for a general purpose power transistor for new equipment design, save
yourself time by posting the coupon below.

Abridged data
for Germanium

Power Transistor
0C35

Ptot max. (at mounting base temperature 45°C)
T1 max. (continuous operation)
Ti max. (intermittent operation 200 hours max )... 100°C
Ee (at lc = 1A) 25 to 75
af (at lc = 6A) 20 to 45

\id, max. -60V
Vice max. (cut-off) -48V
Nice max. (lc = 6A) -32V
lc max. 6.0A

30W
90°C

data reques

Mullard
industrial

semiconductors

Semiconductor Division .
MULLARD LIMITED

MULLARD HOUSE

TORRINGTON PLACE

LONDON  W.C.1

Tel: Langham 6633

NAME

Please send me full date for Power Transistor 0035

POSITION

COMPANY

ADDRESS

V5 MIS 19b
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A question of control
TN furthering the modern trend towards electronic, rather
'than electro-mechanical techniques, cold cathode tubes

offer :

low cost, small size, flexibility,
extremely long life, reliability
and self indication.

You can count on Hivac

Cold Cathode Tubes.

va c
A member of the Automatic Telephone & Electric Group

STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX. Tel: Ruislip 3366.

Calculating Machines
Automation
Control Systems
Telephone and
Telegraph Switching
Timing Circuits
etc.

C13

TOROIDALLY-WOUND
. SATURABLE REACTORSa a 
  ' SERIES 5119 - 5128 :: . . .   
IM

These are high-performance saturable reactors fo
:r

those applications where a particularly wide control
characteristic is required. Ideally suited for motor :

.,..:
-..:.,- control and specialised temperature control, the

.'::::
amplifiers if required. Sizes at present available

J. units can be controlled by our standard magnetic

range from 200 VA to 8 kVA for operation from :.i,'
:i

50 cis a.c. supplies.

:::::

 .    . elECTRo '--=
liiii1

. OOOOOOOO f I 11 OO ,,,,,,,

ii ii
The Industrial Control Division also manufactures :

mETHODs,,,.s.
 Automatic Voltage Regulators  Automatic Control Equipment LTD i i ......... :i::

 Current Regulators  Earth Protection Equipment

iiii
 Electro-Mechanical Integrators  Miniature Chart Recorder Industrial Control Division Optical Comparators  Special-purpose Control Relays

 Magnetic Amplifiers  Tension Controllers CAXTON WAY, STEVENAGE, HERTS
Comprehensive technical data sent on request Telephone: Stevenage 2110-7 ::.
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A simple and logical
system of control

The Quad 22 Control Unit incorporates every

practical refinement for the full appreciation

and enjoyment of the discriminating listener.

For instance ...

THE FILTER CONTROLS
With all gramophone records, distortion rises very
rapidly as the reproduced bandwidth is increased.
The overall severity of this distortion will vary
from record to record.
Most loudspeakers act as fixed filters to "smother" this
effect but at the same time smother the subtle delicacies
of reproduction. A better solution is to use a non -
restricting loudspeaker in conjunction with properly
designed filter controls because only in this way is it
possible to obtain the finest quality inherent in the
programme.

Send a postcard to Dept. WW. for illustrated leaflet.

for the closest approach
to the original sound.

ACOUSTICAL MANUFACTURING CO. LTD.
HUNTINGDON, HUNTS.
Telephone; Huntingdon 361
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The
Su erg
Soldering Iron
heats up from cold

in Q seconds
Designed on an entirely

new principle, this light-

weight, versatile iron is

eminently suitable for

soldering operations in the

radio, television, electronic

and telecommunication

industries. For test bench

and maintenance work it is

by far the most efficient and

economical soldering

iron ever designed.

* Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off-thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.

* Can be used on 2.5 to 6.3 volt
supply (4 volt transformer
normally supplied) or from a
car battery.

* More powerful than conventional
150 -watt irons: equally suitable
for light wiring work or
heavy soldering on
chassis.

* Simple to operate; ideal for
precision work.

* Requires minimum main-
tenance-at negligible cost;
shows lowest operating
costs over a period.

LIST PRICES

IRON 39/6

TRANSFORMER 35/6

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)
Sales Office & Works :
Upper Ordnance Wharf, Rotherhithe Street,
London, S.E.16. Tel.: BERmondsey 2014
Head Office :
Dominion Buildings, South Place, London, E.C.2. Tel.: MONarch 0391

Length, 10";
weight, 34 ors.

For best results
with this iron

use ENTHOVEN

SUPER SPEED

CORED SOLDER

and ALUMINIUM
CORED SOLDER

I

Sit

AV

ersatili

S

STEREOPHON
AMPLIFIERS

WALL TO W

Designed and built by
Period High Fidelity,
these two new Saville
Stereo Amplifiers in-
herit the technical excel-
lence and superb crafts-
manship for which this
company is famed. They
are backed by a 2 -year
GUARANTEE.

The new Saville " ver-
satility switch " featured
by these two outstand-
ing amplifiers permits
the widest choice of
amplifier and speaker
combinations - stereo,
stereo reverse, channel
I only, channel II only,
channel I on both
speakers, channel II on
both speakers.

Double Six features in-
clude: nominal output
6 watts per channel;
distortion <0.5% per
channel at 6 watts;
frequency response flat
from 25-25,000 cycles
at 5 watts; full compen-
sation for crystal or
magnetic pick-ups; the
new Saville versatility
switch. Rubber feet
are supplied for shelf
mounting. PRICE 32 gns

Double Twelve fea-
tures include: nominal
output 12 watts per
channel; distortion
< 0.1% at 10 watts;

frequency response flat
from 30-30,000 cycles
at 10 watts; full com-
pensation for crystal and
magnetic pick-ups; fac-
ilities for equalised and
direct tape playing; hum
and noise levels better
than 50 dbs at 12 watts.
Incorporates the new
Saville versatility switch.
PRICE 49 gns,

r)it )1iMity
28 South Street, Mayfair, London, W.I
for an illustrated brochure giving full details.

NAME

ADDRESS
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1W BUILDS COMPLETE STUDIOS
Many countries owe their first glimpse of TV to the resource and enterprise of
Pye. Today Pye transmission equipment is used by the television services of more
than twenty-eight nations throughout the world. Even in such countries as America
and Canada, where television is highly developed and keenly competitive, the
Pye product is increasing in demand. The company's pioneering work in the
field of TV transmission, and the succession of major developments which they
have introduced, have given Pye a place of leadership in the industry.

For full technical details, please write to

PYE TVT LTD., CAMBRIDGE, ENGLAND
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mw--Q COIL PACKS
CP.3 /370 pF and CP.3/500 pF. These 3 waveband Coil
Packs are available for use with either 370 pF or 500 pF tuning
condensers. The coverages are: Long Wave 800-2,000 metres;
Med. Wave 200-550 metres; Short Wave 16-50 metres.
Designed for use with " MAXI -Q " glass scale type S2.
Retail price of each unit: 32/- plus 10/8 P.T.-total 42/8.

CP.3/G. As above but with Gram. position, suitable for
use with 500 pF tuning condenser: 39/- plus 13/- P.T.-total
52/-.

CP.3/F. This Coil Pack is for use with a 500 pF tuning
condenser and covers the standard Long, Med. and Short
wavebands with the addition of the band 50/160 metres.
This covers the Trawler band, Aeronautical and the 80 and
160 metre Amateur bands: 49/- plus 16'4 P.T.-total 65/4.

CP.3F/G. As CP.3/F but with Gram. position: 57/- plus
19/- P.T.-total 76/-.

CP.4/1. and CP.4/M. These compact 4 -station Coil Packs are available for either 1 Long Wave and 3 Medium Wave
Stations (CP.4/L) or 4 Medium Wave Stations (CP.4/M). They are fully wired and require only four connections
for use with any standard frequency changer valve. 25/- plus 8/4 P.T.-total 33/4.

CP.4L/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/- plus 10/4 P.T.-
total 41/4.

See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6.

GENERAL CATALOGUE covering full range of components, send 1/4 in stamps or P.O. PLEASE SEND S.A.E.
WITH ALL OTHER ENQUIRIES.

CP.3/370 pF. & CP.3/.500 pF.

I 2V-1- zi/4"

DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton -on -Sea, Essex

Superb equipment by

for stereo or
monaural

2 speed transcription
motor

334 r.p.m. and 45 r.p.m.
Full I2in. turntable is
lathe turned. New
nylon graphite bearings.
Synchronous motor
dynamically balanced.
Neon indicator on]ciff
warning light.

E16.13.1 (incl. tax)

A. R. SUGDEN
Market Street,

ere

I.

MI U. meant

Stereo Pickup Mark Ill.

Designed to accept both monaural
and stereo heads. Adjustable for
heights of various turntables. Pick-up
head specification identical with the
Type CSI.

E7.19.11 (incl. tax)
Arm only E3.19.11 (incl. tax)

& Co. (Engineers) Ltd.,
Brighouse, Yorkshire.

rMI In MI NB MMMMMMMMM NV

1

1

-4-

Stereo Amplifier and Control

I Twin channel, delivering 7.5 watts
per channel with ultra linear

I output stage. Inputs for P.U.,
I Tape and Radio, sensitivity being

6 mV. Separate treble and bass
controls.

Pre -amp E16.10.0 (incl. tax)
Amp E24.10.0 (incl. tax)

+.1 ma in is +

1

e

e

Mem Nia no

I

a

Ib

U

Unit Type S66.

Variable 3 speed motor.
For 334, 45 and 78 r.p.m.
Stroboscope fitted with in-
ternal light source. Syn-

chronous motor dynamically
balanced, resiliently
mounted. Mechanical speed
change giving 4% variation
on all speeds.

E293.3 (incl. tax)

us mower.

*

MMMMMMMM

Stereo Pickup Type CS1.

Pick-up arm fitted with
integral lifting device. The
pick-up head employs minia-
ture ceramic units, frequency
range 20-16,000 c.p.s. output
20 mV. with channel separa-
tion of 20-25 dbs. Down-
ward pressure 34-4 grams.
Diamond stylus. Will accept
Mark II monaural heads.
Complete f12.19.0 (incl tax)
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For Versatility and Precision

Plessey
employ

MARCONI TEST EQUIPMENT

UNIVERSAL BRIDGE TF 8686
(photographed in the new Plessey labora-

tories at West Leigh)

Measures inductance and capacitance at t or
to kc/s, resistance at d.c. Direct reading:
rAll to too henrys ; rp.,,,F to rooAF ; o.r ohm
to too Mu. Q range: 0.x to to at t kc/s ;
I to too at to kc/s. Tan 8 range : o.00t to
o.r at a kc/s; 0.01 to t at to kc/s.

MARCONI
INSTRUMENTS

Plessey, a company with a world-wide reputation for
reliability, naturally make extensive use of Marconi
test equipment-experience has proved its advanced
design and consistent accuracy. The Universal Bridge
TF 868B typifies the outstanding quality of Marconi
instrumentation; this complete, direct -reading, meas-
urement system enjoys important new advantages,
including faster, easier, initial balancing, high -discrim-
ination resistance measurement, and precision phase -
balancing facilities. If you would like complete technical
details of the TF 868B, or any other of our more than
a hundred precision electronic measuring instruments,
please get in touch with your nearest Marconi
Instruments office.

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS' AUDIO & VIDEO OSCILLATORS FREQUENCY METERS  VOLTMETERS' POWER METERS  DISTORT/ON METERS
TRANSMISSION MONITORS' DEVIATION METERS OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS' Q METERS & BRIDGES

London and the South : Midlands : North :

Marconi House, Strand, London, W.C.2. Marconi House, 24 The Parade, Leamington Spa. 23/25 Station Square, Harrogate.

Telephone: COVent Garden 1234. Telephone: 1408. Telephone: 67455.

Export Department; Marconi Instruments Ltd., St. Albans, Herts. Telephone: St. Albans 56161.

REPRESENTATION IN 68 COUNTRIES
TC 181
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HI-FI furniture
THE POLONAISE DE LUXE

EQUIPMENT CABINET

Measuring 44in. wide, 19in. deep x 19in. high
(plus 9in. legs), the Polonaise de Luxe Equipment
Cabinet will take any turntable-transcription or
autochange, plus a tapedeck, plus pre -amplifier
controls plus a radiotuner. All of these can be
accommodated on the motor board. For those who
prefer to have all their equipment stereo or
monaural in one cabinet the front baffle has
been cut-out to house either one or two 10in.
loudspeakers.

Write for our new illustrated
catalogue of Hi- Fi Furniture
to Dept. W.W. 1060.
If you state nearest shopping
centres we can give you the
name and address of your
local stockist.

BROOK ROAD, LONDON, N.22 TELEPHONE: BOWES PARK 7487/8

WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS. For
I76pF TUNING CONDENSER PRICE 5'4d.
P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc,s. OPERATION. " Q = 150 PRICE 5'7d.
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. " Q  = 170 PRICE 6'Od.
RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 280pF TUNING
CONDENSER PRICE 12r6d,
LFTD2 DRIVER TRANSFORMER. Split Secon-
dary Type, semi -shrouded. With 6 connecting
tags PRICE 9'6d.

PCA I PRINTED CIRCUIT PANEL, 21 x 81in. ready drilled with component positions and references printed
on rear PRICE 9'6d.

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET PRICE 2'0d.

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET
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NOW! I -KW to 400Mc
WITH EIMAC 4CXI000A

CERAMIC TETR

One kilowatt power in a compact
ceramic package is now available to
400Mc., with the Eimac 4CX1000A
radialbeam power tetrode.

The new, expanded frequency range
coverage of the versatile 4CX1000A
makes it ideal for AM, FM and SSB
operation in the important govern.
ment communication band, 225-
400Mc., and for FM and VHF -TV
broadcasting.

An excellent linear amplifier tube,

the 4CX1000A has low voltage, high
current, high gain characteristics. It
achieves maximum rated power output
in Class ABI, SSB service without
grid current.

Illustrated here, actual size, it is
easy to see why this compact, rugged
ceramic tetrode is ideal for tight
space, high power situations.

A companion air -system socket to
meet your specific requirement is
available with the 4CX1000A.

TYPICAL OPERATION 4CXI000A (400Mc FM

DC Plate Voltage 3000 volts
DC Screen Voltage 250 volts
DC Plate Current . 750 ma
DC Screen Current 45 ma
Driver Power Output . . . 15 watts
Useful Output Power . . . 1100 watts

EITEL-McCULLOUGH, S.A.
Rue Du Mont Blanc No. 26, Geneva
Switzerland Cable: Eimactubes

Subsidiary of
EITEL-McCULLOUGH, INC.

San Carlos, Calif.

Sole Agents United Kingdom : WALMORE ELECTRONICS LTD., Phoenix House, 19/23 Oxford Street, London, W.1.
Gerrard 0522: Telex 2-8752

Write or phone for immediate technical information. data and quotations.
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TRANSFORMERS
5V
4V

60 V
110-120 V

12 V
18 V
17 V
24 V
30 V
55 V
5V

110-120 V
40 V
5V

6-12 V
12 V
12 V
50 V

10-15-25 V

80 A
100 A

7A
4A

40 A
30 A
40 A
30 A
25 A
15A

140 A
10 A

25 A
300 A

50 A
60 A

100 A
60 A

100 A
10-20-30 V 100 A

110 V centre tapped 25 A
6-12-18-24-30 V 12 A

E8
E8. £8
(9
f8

.. E9

... £9

... £12

... £12

... 412

... Eli
E15

... EIS
f20
LIO

.. £12

... £16
E25

... £28

... £33
E28

... £11

TRANSDUCTORS
SATURABLE REACTORS

Saturable Reactors for con-
trolling AC loads from .5kVA
to 300kVA. Available for
all standard AC supply volt-
ages, single-phase and 3 -

phase. Standard DC control
volts: 12, 24, 36, 110 and
240 V.

All for 240 V Input. Other Supply Voltages as Required
CONTINUOUS RATING. Short Rating Transformers also available

5 V 5,000 A E110

2.5 V 5,000 A E64

4 V 5,000 A £94

2 V 10,000 A £98
3.5 V 20,000 A 1127

2 V 30,000 A £130

10 V 2,000 A E103

10 V 1,000 A £59

10 V 900 A E55

10 V 500 A E38

10 V 300 A £28
20 V 800 A E80

20 V 3.000 A EISO

5 V 1,000 A E39

22 V 1,000 A £90

THREE-PHASE
TRANSFORMERS
Input 400/440 V.
40 V 50 A 3 -phase £40

230 V 50 A 3 -phase £78

110 V 100 A 3 -phase £90

4 V 5,000 A 3 -phase £130

These and other Trans-
formers can be supplied for
3 -phase, 6 -phase and 12 -

phase Rectifiers.

VOLTMOBILE VOLTAGE SELECTOR
AUTO -TRANSFORMERS

Range: From 1.6°,0 to 100 of Supply Volts in 64 steps of 1.6().
ON LOAD SWITCHING.

VOLTMOBILES can be used Single Phase Units
by themselves or in the prim- 15 A
ary of another transformer to
give very fine changes of
output. Overvoltage avail-
able as extra.

30 A
60 A

100 A

240 V
£28

E39

£69

£99

440 V
£37

£50

£81

(.121

D-C11,4013/LE RECTIFIER SETS
For 240 V AC. The larger outputs are available for 3 -phase supply.

Full load DC Volts and Amps are stated.
Prices are without Meters and Regulators.

6V 15A ... E14 36V 20A £32
2 V 10 A EIS 36 V 40 A E42
2 V 20 A £19 36 V 60 A f55
2 V 30 A £25 110 V 5 A f32
2 V 60 A £35 110 V 10 A E42
2 V 105 A £55 110 V 15 A £53
2 V 210 A f71 110 V 20 A £67
2 V 1,000 A 4185 110 V 25 A £84

24 V 12 A f23 220 V
24 V 20 A £27 250 V
24 V 30 A E33 250 V
24 V 60 A £41 250 V
24 V 105 A £70 250 V
24 V 200 A E86 1,200 V
24 V 750 A E262
36 V 10 A £26

130 mA E15
6 A £49

10 A L70
15 A £89
20 A E110

225 mA £30
Built in to order-Ammeters-Voltmeters-Rheostats-
Stabilising Circuits-Chokes-Variacs.

CARRIAGE EXTRA on all units.
SPECIFIC ENQUIRIES are incted for
Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT.

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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AMPin sel.-retaining pin for printed
circuits.

B. S. R.

0,(C 0

AMPedge quick connect or discon-
nect Terminals for printed circuits.

AN -P Taper Plugs for standard ratio
connectors.

SOUND 4t414

VISION
they all use

A -MP
Solderless Connectors

A -MP Min.atui e Easton Receptacles
for loudspeaker and printed circuit
tabs.

TRADE MARK

* Trade Mark of
AMP Incorporated. U.S.A.

AMP lok the latest development in
a multi -contact and economical Con-
nector.

AMP Automatic Machine-applies
all terminals shown at speeds exceed-
ing 2,000 per hour.

WRITE FOR FURTHER DETAILS TO
AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD.
Head Office: Dept. 15, AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.I.
Tel: CHAncery 2902 (7 lines). Telex. 23513. Cables: AMPLO LONDON TELEX.
Works: Scottish Industrial Estate, Port Glasgow, Scotland.
SOUTH AFRICA: DISTRIBUTOR: E. S MOWAT & SONS (PTY) LTD., 51-57, MILNE STREET, P.O. BOX 437.

DURBAN, NATAL, SOUTH AFRICA
AUSTRALIA : MANUFACTURING COMPANY : AIRCRAFT -MARINE PRODUCTS: (AUSTRALIA) PTY LTD.,

BOX 78 P.O. AUBURN, N.S.W., AUSTRALIA. DISTRIBUTOR: GREENDALE ENGINEERING AND CABLES
PTY. LTD., 43-51 NELSON STREET, ANNANDALE, N.S.W., AUSTRALIA

ASSOCIATED COMPANIES IN: U.S.A., CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN, PUERTO
RICO AND MEXICO,

AP144
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BASS
without 130XINES5

SFB/3
(Reg'd Design 881,557)

£3 9-10-0
COMPLETE

The success of this model is mainly due to
the non -resonant qualities of the unique
sand -filled baffle which is fitted with three
foam surround loud speakers of advanced
design.

Attractive appearance
Free-standing and easily moved
Resonance -free sand -filled baffle
Omnidirectional
Frequency Range 33 cis to 20,000 c/s
Moderate Price

SPECIFICATION
Size 34in. x 31in. x I2in. Weight 64 lb. Impedance
8/15 ohms. Bass Resonance 30/35 c/s. Max. input
15 watts.

UNITS
WI2/SFB, 10in. Bronze/SFB, Super 3. The I2in. and
10in. units are in parallel. This arrangement gives
very smooth results over the full range with a
3 dB gain at low frequencies. The Super 3 is again
in parallel via a 4 Mfd. capacitor and is mounted on a
small baffle facing upwards.

Full details available on request From

Vhariedale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS

assimilate
conditions
by inducing
CONTROLLED

VIBRATION

The need for more and
more speed is making
Engineers acutely aware
of vibration. Using con-
trolled vibration provided
by W. Bryan Savage equip-

ment, it is now possible
to assimilate conditions

in the Test Laboratory.
By this method, necessary

modifications can be car-
ried out in the design stage

before full scale testing.
For the past twenty years,

W. Bryan Savage Ltd.,
has been manufacturing

amplifiers and vibrators.

designers and
manufacturers of
amplifiers for
vibrators and
modern industry

Please send your enquiries to
our Vibration Test Dept.

r
O
z
O

-to

O
z
rn

Telephone: Idle 1235/6. Telegrams: 'VVharfdel,' Idle, Bradford
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/Weft, IR,
HAVE THE

MAJOR TYPE BP° 3000'
The best known and most useful relay

available. Spring sets allow from
one make or break to 12 change-
overs. For minute or heavy

switcing. Sensitivity
down to 20 milliwatts.
Adjustable for criti-
cal timing, fast or slow
operation. Standard
or Tropical finish.
Special adaptations
can be supplied.

Transparent
covers for
above now
available.

MEM= =1 IMMO IMMIII1111=1

MINOR TYPE '600' (Fitted with
double pole changeover for 250
volts, 2 amps.)
Ideal for simple switching operations
where lightness, compactness and
economy are prime considerations.
When fitted with contacts similar to
those of the " B.P.O. 3000 " type it is
faster in operation and release.

kdostev
RIGHT CONTACTS

and now PLUG-IN 3000 Type Relays
Plug-in facilities in addition to all the versa-
tility and well -established, reliable features
of the world's best known
relays.

* Positive con-
tact between
male and female
pins.

* Contacts: up tt
18 light duty or
12 heavy duty.
* Complete tran-
sistorized units.

* A.C. or D.C.
operation.
* Transparent or
metal cover.

* Clip retains relay
positively in any posi-
tion.

SOCKETS AND
FITTINGS ARE
AVAILABLE FROM
STOCK tor immediate
assembly of units.

This relay incor-
porates 15 amp.
Micro Switch ;
5 amp. Mercury
Switch and stan-
dard 0.3 to 8 amp.
contacts.

RELA)l'5
SALES MANAGER

2 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2

Telephone: PADdington 2231

Extremely advantageous quotations can be offered for quantity orders.

Contractors to Home and Overseas Governments and H.M. Crown Agents.

PLUG-IN - TRANSISTORIZED UNIT
Operation AC or DC Switching or Signal
Current AC or DC. S to 500 micro -amps.
Transfer switching current 10 amps. or 500 v.

RELAYS FOR ALL PURPOSES can
be supplied to customers' require-
ments for:-

AUTOMATION
COMPUTERS
BATCH COUNTING and PHOTO-

ELECTRICS
TELEPHONY and INTERCOM

SYSTEMS
AUTO -TIMING and AUTOMATIC

SIGNALS
MOTOR and MACHINERY CONTROL
CURRENT and VOLTAGE

REGULATION, etc.
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electronic
and

nucleonic
equipment

Frazar & Hansen Ltd., internationally

known since 1834, presents many leading
U. S. A. manufactured test instruments and

components, including nuclear

instrumentation, radiation detectors,
microwave and transistorized electronic

devices, aluminum microwave and relay

towers, AM transmitters, high speed pulse

generators, signal generators, spectrum

analyzers, and transistorized power
supplies. Write for information.

FRAZAR
& HANSEN Ltd.
301 Clay Street  San Francisco, Calif., U.S.A.

Medium Price 4 -Digit Voltmeter

Model 484. Ranges from +9.999/99.99/999.9 volts.
Snap -out type readout ± (0.01% of reading or I

digit) accuracy, I second average balancing time,
front panel sensitivity control, automatic ranging and
polarity print controls; used for quality control
calibration laboratories, production line testing

and receiving inspection. Dimensions: 5}M. high, 151in. deep

for I9in. rack mounting. For 110-220 volts, 50/60 cycles.

NON LINEAR SYSTEMS, INC.

Portable Alpha Counter

Model PAC-ISA. Alpha Counter -Scintillation Type. Designed for
surveying alpha contamination over a wide range of activity levels
and under wide temperature variations. Consists of a probe, a
single conductor 36 inch shielded cable, and rate meter. All units
waterproof. Controls and scale selector, etc., are conveniently
grouped around handle and can be operated by one finger of the
carrying hand even when wearing protective gloves.

EBERLINE INSTRUMENT CORP.

New Frequency Selective Voltmeter

Model I25A. Both an A.C. voltmeter covering 3 to 603 kc. in one
band and an A.C. VTVM with flat response (±0.2 db) from I to
600 kc. Selectivity settings of 250 cps and 2.5 kc. Measures
voltages from -90 to +32 dbm within ±1 db; frequencies
± I kc. to 100 kc., and -1-2 kc. between 100 and 600 kc. As a flat
A.C. VTVM, it has a range of -30 to -1-32 dbm. 40in. precision
frequency scale.

SIERRA ELECTRONIC CORP.

If it's Electronic
and you want it

Designed and Developed or produced *
to your specification

Consult
TYE R

(formerly P.A.M. Ltd.)

Compact Stabilised High Voltage Supply. Safe
and reliable supply for photo -multiplier cells
and cathode ray tubes. Variable output between
0-1250V D.C. at 250 micro amps. Size 6" x 4" x 3".

T YER &
PERRAM WORKS, MERROW

R.F., E.H.T. Unit. A safe, D.C. high voltage
unit specially designed to meet the need for a
reliable source of supply for television C.R.
tubes. Also satisfactory for flash testing where
a D.C. supply is necessary.

Tyer & Co. Ltd. Electronics division combines the technique of
several companies, long-established in the Electronic field, with
the extensive modern production resources of Tyer & Co. Ltd.
Examples of recent work are illustrated.

* Whichever stage of the struggle you've reached, we can
save you time and trouble-maybe money too-write or
'phone without delay.

C CIMP ANY LTD
SIDING, GUILDFORD, SURREY Telephone Guildford 2211

A member of the Southern Areas Electric Corporation Group
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sixty-seven pounds
four shillings
very well -spent

THE BRENELL MARK 5 TAPE RECORDER
No small amount of money this. Nevertheless, you know that a
machine which really satisfies an enthusiast, usually costs much more.
The question of how much value for money does the Brenell offer, is
largely answered by the specification below. We believe you will agree
that it leaves little or nothing to be desired. But even that is not all.
The Mark 5 (and every other Brenell) now has a main motor of a new
and remarkable kind. An HYSTERESIS SYNCHRONOUS
MOTOR with a balanced outer rotor, and a heavy statically and
dynamically balanced flywheel. It brings ' wow and flutter' down to
below .1% at 71 ips!
Although this motor is an increased component cost, the prices of our
equipment remain unaltered.
And there are still more features to be taken into account. The Mark 5
will take Bin. diameter reels. There's provision for two extra heads for
dual channel, stereo, or monitoring. The amplifier can be used
independently.
How much value does all this add up to? Listen to the Brenell. Com-
pare it. Look inside and see the fanatical care with which we manufac-
ture and assemble. It would be sixty-seven pounds four shillings very
well -spent.

Sole Manufacturers:

BRENELL ENGINEERING CO. LTD. la DOUGHTY STREET, LONDON WC 1
CHANCERY 5809 and HOLBORN 7358

GD412

Abridged Specification

3 INDEPENDENT MOTORS
4 RECORDING SPEEDS
FAST REWIND either direction. 1,200f1.
reel rewound in 45 seconds.

WOW AND FLUTTER
Below .05% at 15 ips.
Below .1% at 71 ips.
Below .15% at 31 ips.
Below .25% at 1i- ips.

FREQUENCY RANGE
15 ips: 50 16,000 c,'s ± 3 db.

ips: 60,12,000 c/s + 3 db.
31 ips: 60'7,000 c/s ± 3 db.
1i ips: 604,000 c/s ± 3 db.
SELECTIVE FREQUENCY
CORRECTION At 15, 7, and 31 ips.

SENSITIVITY
Microphone: 2.5 mVs into 2 megohms.
Radio or pick-up: 10 mVs into 150 mVs

OUTPUT
4 watts into 15 ohms.

INTERNAL SPEAKER
9in. X 5in. elliptical hi -fidelity model.
SOCKETS
1. (input) for high impedance micro-

phone.
2. (input) for pick-up, radio or F.M.

tuner.
3. (output) for headphone monitoring or

to feed signal to ext. amplifier.
4 & 5. Two co -axial sockets on chassis

for permanent Radio Gram input
connection, and monitoring through
extra amplifying system.

6. (output) for ext. loudspeaker. Plug
insertion automatically disconnects
int. speaker.

EXTRAS
Crystal microphone £3131-.
Ribbon microphone 210/10/-.
Metered amplifier 15/5/,

3 STAR 58 gns
MK.5 DECK 28 gns
3 STAR STEREO 89 gns
MK.5 STEREO £99.12.0
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6 WAY
miniature mains

voltage selector

Type BM VS/6

OCTOBER, 1960

STANDARD B9A (NOVAL) VALVEHOLDER WITH 2 - PIN

CAPTIVE PLUG.

UP TO 6 TAPPING POSITIONS.

MARKING TO CUSTOMERS' REQUIREMENTS.

Send for full details to:-

THE McMURDO INSTRUMENT COMPANY LIMITED, ASHTEAD, SURREY. Tel : ASHTEAD 3401

fixr :.

RELAYS

ELECTRONIC CONTROLS

TIMERS

FLUID & GAS CONTROL

The 1960 Edition of our Data Book is now
available, it contains 44 pages of

illustrated descriptions of our products.
If you are interested in Automatic
Electrical Control Apparatus a copy
No. 144/WW will be sent free on request.

LONDEX LTD.
ANERLEY WORKS, LONDON, S.E.20
Telephone: Sydenham 3111
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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 Air Registration Board approved.

HALTRO

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.

Tel.: Gulliver 8531 (10 lines) Telex 2-2573 Cables: "Hallectric London"
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LONDON'S LEADING STOCKISTS OF

EQUIPMENT  ACCESSORIES  MATERIALS
GOODS SENT TO ALL PARTS OF THE WORLD

MASTERLINK TAPE UNIT M2A
AND COLLARO "STUDIO" DECK
Build your own Hi-Fi Tape Equipment using
our tape pre -amp and the new Collaro deck.
INC. PRICE 41 gns. Carr. extra.
Complete with instructions.
The M2A is complete with external power -
pack and is also suitable for use with Wearite
and Brenell decks. C.C.I.R. Characteristic.
PRICE 27 Gns. Plus P. & P. 4/-. Leaflet on
request.

PNEUMATIC LID STAY with pressure
adjuster. Heavy duty, 10/. complete. P. & P. 116.

SPECIAL OFFERS!
I. Mains Transformer. Drop through.

Primary 0-200-10-20-30-50. Secondary
300-0-300 v. at 70 mA., 6.3 v. 2.4 A.
15/6. P. & P. 2/3.

2. Mains Transformer (Potted) 350-310-0-
310-350 v. 220 mA. 6.7 v. 5 A., 6.3 v. 3 A.,
6.3 v. I A., 5 v. 3 A., 6 v. 3 A., 6.3 v. I A.,
230 v. Primary. Size 7fin. high x 5Iin. x
41 in., £21101-. P. & P. 7/6.

3. Choke 101-1 250 mA. Potted " C " Core,
25/-.

4. Choke 20H 50 mA. Potted, 15/-.
5. Choke 16H 120 mA. Potted " C " Core,

20/-.
6. Choke 5H 100 mA. Potted, 5/6.
7. Choke 5H 300 mA. Potted, 12/6.
8. Rectifier 300 v. 300 mA. 13/6.
9. R.F. Chokes 4MH Pot cored 7/6.

JASON CONSTRUCTIONAL KITS
" EVEREST " PORTABLE RADIO. Super
model, 7 transistors with 3 gang tuning and
RF stage, efficient speaker and attractive case.
Kit E151113/9.
"MERCURY." Switched FM/BBC/ITV TV
tuner of simple design with AFC for cabinet
mounting. Price of complete kit with valves
less power pack, LI I/14,6. (Power Pack kit
42/14/.. extra.)

LARGE STOCKISTS OF
COMPONENTS & EQUIPMENT
by well-known Manufacturers including:-
 A.B. METAL PRODUCTS  AVO 
BELLING -LEE  BULGIN  COLVERN
 DUBILIER  ERIE  MORGANITE 
MULLARD  PAINTON T.C.C.
 WELWYN  WESTINGHOUSE.

AUDIO GENERATOR AG.I0. Capacity
tuned Wien bridge gives good stability from STEEL METER CASES
10 c.p.s. to 100 kc/s. sine/square wave output. 4 x 4 x 4in. Sloping Front 9 5
Kit £15/19/.. 5 x 5 x Bin. Sloping Front 14 II
OSCILLOSCOPE GIG.10. Push-pull scan on 6 x 6 x 12in. Sloping Front El 4 9
X and Y plates with an X bandwidth of 10 c.p.s. 4 x 4 x 2f in. Rectangular... ...... 6 8
to 1.5 Mc/s.4. IdB. Kit E22/10/-. 6 x 4 x Sin. Rectangular 8 10
ATTENUATOR AA.10. Calibrated in dB 8 x 6 x Sin. Rectangular 1 1 0
giving any reading between IdB and 110dB. 0 x 6 x Rectangular 13 3
Uses I% resistors. Kit E7/151, 0 x 7 x 7in. Alum. Panel. El 4 9
CRYSTAL CALIBRATOR CC.I0. Com- 2 x 7 x 7in. with Alum. Panel LI II 5
plete with crystal oscillator and audio output,
so that signal generators in the range of 100

4 x 7 x 7in. with Alum. Panel 15 9
4 x 9 x Bin. with Alum. Panel 42 5 8

kc/s.-200 Mc/s. may be accurately checked. 6 x 9 x Sin. with Alum. Panel E2 9 6
Kit MOW-. 6 x II x 8in. with Alum. Panel 42 16 8
VALVE VOLTMETER EM.I0. A four 9 x II x 10in. with Alum. Panel 43 3 10
valve bridge circuit. May be used as a general
purpose meter since there are 23 ranges
including D.C. current ranges. Kit E18/101-.
W.II WOBBULATOR KIT. Produces a
frequency modulated signal for alignment of
F.M./A.M. including 465 kc/s. I.F. and T.V.
Sound and Picture channels, 414/19/-.

Immediate dispatch
of goods available
from stock. Car-
riage charged extra
at cost.

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order. Price List
free on request.

TELE-RADIO (1943) LTD
189 EDGWARE ROAD, LONDON, W.2

Phone: PAD 445516
Our only address  Few mins. from Marble Arch  Open all day Sat.

utters CERAMICS

FOR INDUSTRY

High quality material and dimen-
sional precision are attributes of
Bullers die -pressed products.
Prompt delivery at competitive
prices.

We specialise in the manufacture of -PORCELAIN FREQUELEX
for general insulation for high -frequency insulation

REFRACTORIES PERMALEX & TEMPLEX
for high -temperature insulation for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 54321(5 lines)  Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks: TIPTON, STAFFS London Once: 6 LAURENCE POUNTNEY HILL, E.C.4

Phone Tipton 1691 Phone MANsion House 9971
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W197- a unique, vibration and acceleration
resistant capacitor

Capacitance List I Joint Service
µF ± 25% Number Cat. No.

0.1
0.25
0.5

2

200 volts D.C. Working

B5000KZ 5910-99-011-9827
B5010KZ 5910-99-011-9830
B5020KZ 5910-99-011-9833
B5030KZ 5910-99-011-9836
B5040KZ 5910-99-011-9839

250 volts D.C. Working

Style
Pact. Size

Ref.

CPM4-G
CPM4-H
CPM4-J
CPM4-K
C PM 4-N

0.05 B5050KZ 5910-99-0 1-9825 CPM4-G
0.1 B5060KZ 5910-99-0 1-9828 CPM4- H
0.25 B5070K Z 5910-99-0 1-9831 CPM4-J
0.5 B5080KZ 5910-99-0 1-9834 CPM4-K

B5090K Z 5910-99-0 1-9837 CPM4-L
2 B5100KZ 5910-99-0 1-9840 CPM4-P

400 volts D.C. Working

0.05 B51 IOKZ 5910-99-011-9826
0.1 B5120KZ 5910-99-011-9829
0.25 B5130KZ 5910-99-011-9832
0.5 B5140K Z 5910-99-011-9835

1 B5150KZ 5910-99-011-9838

CPM4-H
CP M4-)
CPM4-K
CPM4-M
CPM4-P

A. H. HUNT (Capacixors) LTD.
Factories also in Essex, Surrey and North Wales

/ // ////// '2%/,

///

It's the W197 capacitor, by Hunts-
the only High Capacitance Miniature
Metallised Paper Capacitor with
Joint Services approval to Humidity
Class H1 and Temperature Category
55/100.

The special construction of Type
W197 produces a solid mass, strongly
resistant to vibration and conditions
of high acceleration. Together with
Type W97, already well proven, it
provides a capacitance range from
50pf to 2pF.
Full details freely available on request.

WANDSWORTNLONDONS.W.18
Tel: VANdyke 6454
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Now made in Great Britain

DEAC
PE IIMA- SEAL

SEALED RECHARGEABLE
NICKEL CADMIUM CELLS & BATTERIES

* No corrosion.
* No gassing.
* No maintenance.
* Unlimited Shelf life.
* Robust and compact.
* From 20 mAh to 23 Ah.
For Radios, Hearing -aids, Tape Recorders, Shavers,
Torches, Electric Toys, Portable Measuring Instruments.

All enquiries to the sole Distributors
G. A. STANLEY PALMER LTD.
Maxwell House, Arundel St, London, W.C.2.
Tem. 3721.

Manufactured in Gt. Britain by DEAC (GT. BRITAIN) LTD., Altona Way, Buckingham Ave., Trading Estate, Slough, Bucks. Slough 24539

FORTIPHONE TRANSFORMERS
for d.c. CONVERTERS

TYPICAL SPECIFICATIONS

Transformers suitable for

use in the circuits described

in the recently published

G.E.C. Application Reports

on d.c. converters are now

included in our standard

range.

INPUT OUTPUT RATING
6V 100V

I, 1.5, 2,

3 or 4 WATT

6 V 200 V

6V 400V

6 V 800 V

12-18 V 250 V 50 WATT

FORTIPHONE TRANSFORMER DIVISION (DEPT. 5) 92 MIDDLESEX ST. LONDON E.I.
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L.F. PHASE METER TYPE 206
The Airmec L.F. Phase Meter Type 206

has been designed to enable measurements

of gain and phase -shift to be made on

four -terminal networks operating in the

frequency range 20 c/s-100 kc/s. Phase is

indicated directly on a six inch meter

having four scales and the gain or loss

values are indicated by the difference

between two attenuator settings.

Alf'!WOG

 FREQUENCY RANGE :
20 c/s to 100 kc/s.

 ACCURACY
+2° from 100 c/s. to 20 kc/s.
+5° at other frequencies.

 INPUT :
1 mV. to 1 V.

 DIFFERENCE IN OUPUT
LEVELS : Up to 60 db.

 ATTENUATORS :
Calibrated 50 db. step and 10 db.
slidewire attenuators with an
accuracy of + 0.2 db. for each
10 db.

Send for illustrated leaflet No. 174

LABORATORY INSTRUMENTS
AIRMEC LIMITED HIGH WYCOMBE
Telephone: High Wycombe 2501/7

BUCKS.
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GOOD COMPANIONS!
MINIATURE TRANSISTORIZED

SIGNAL GENERATOR TYPE 40
* Up to 20 Mc/s on fundamentals.
* R.F. and Audio Output, Attenuated.
* Accuracy better than 2%.
* Miniature size only 4fin. x 3fin.

BatteryPRICE NET £5.15 . 0. 2/6 extra
Post (C.O.D. or C.W.O.), 2/6.

0

SEND S.A.E.

MINIATURE TRANSISTORIZED
R.C. BRIDGE TYPE 41

* Capacitance 5 µµF to 20 µF.
* Resistance 5 S2 to 20 M/f1.
* Magic Eye Balance Indicator.
* Calibrated Power Factor Check.
* Miniature Size-Light Weight.

PRICE NET £5.10 . O.
Post (C.O.D. or C.W.O.), 2/6.
EXPORT ENQUIRIES INVITED.

FOR LEAFLETS, OR ORDER TODAY, FROM

CHANNEL ELECTRONIC INDUSTRIES LTD.

Battery
3/3 extra.

DEPT. P. DU NSTAN RD.
B URN HAM -ON -SEA, SOM

.1=11111.1E.

Switch on . o . and measure

Write for
fully illustrated
colour brochures

with the

R.F. BRIDGE
1120, or complete with Crystal Controlled Source and

Detector, 1158
Provides instant measurements in five directly calibrated
ranges.

Also measures any three terminal network. Adaptors,
available shortly, will enable most transistor parameters
to be measured.

The wide range of high -quality Hatfield
Instruments includes:

Stabilised D.C. Power Unit.
 D.C. Amplifier.  A. C. Power Supply.
 Fixed and Variable Attenuators.
 Coaxial Switches.  Valve Millivolt-meter.  Balanced Crystal Modulator.

LTD.

First with Wide Band B.F. TransFormsrs

DEPT. WW, CRAWLEY ROAD, HORSHAM, SUSSEX Horsham 323215

INSTRUMENTS LTD.
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POPULAR
0 REPLACEMENTz
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SPEAKERS
For the guidance of the trade and public we publish

below a list of the most popular ELAC replacement

loudspeakers.

We have made this selection from our wide range of

speakers as they cover practically all the require-
ments of the replacement trade.

The new prices are now operative.

POPULAR REPLACEMENT MODELS

Type Ref Flux Retail Price Purchase Tax

5in. 5G 6500 g 20/6 6/7

6G 6500 g 21/6 6/11

7 x 4in. 47G 6500 g 20/6 6/7

7 x Sin. 37G 6500 g 20/6 6/7

8 x 3in. 38G 6500 g 20/6 6/7

8 x 5in. 58C 8500 g 24/6 7/10

8in. 8C 7000 g 25/6 8/2

All loudspeakers have Standard 3 Ohm impedance. Higher

impedances can be supplied at an extra cost of 3/- plus
11- Purchase Tax.
Please write for leaflets and further details.

ELECTRO ACOUSTIC INDUSTRIES LIMITED
Stamford Works, Broad Lane, Tottenham, N.I5 Tel: TOTtenham 0505
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designed for

Type AS.7012., Solent series Audio Output Trans-
former, has been designed especially for the Mullard
5 Valve 10 Watt High Quality Amplifier, and is capable
of the highest quality reproduction. The static fre-
quency response (without feedback) is within 0.5 db.
from 20- to 25,000~, and there is appreciable response
at 50kc/s. and above. Primary tappings for feedback
are provided at 43% and 20% of the windings, and the
secondary windings are suitable for 3.750 and 150,
with identical characteristics on both outputs. A
response curve, panel layout and loudspeaker connec-
tion chart are included with each transformer. Priced
at 49/3, it can be obtained through your local radio
dealer, or direct from us, post free.
* This is one of twenty-two Audio Transformers in the
Solent and Minford series described in Gardners new
leaflet " S/M," which includes over a hundred standard
Mains Transformers and Chokes. We shall be pleased
to post you a copy upon request.

RESPONSE CURVE :-

1111111111111111 1 1111111111111111111111

1111111 111 111111111111111111 11111/111

/11111111 H1111111111111111111 1111 Iiiii

11111 11 1111111 1 1111 111111 1111 11111

111111111111111111 1111 111111111111111111
10'

(6 ardner

GARDNERS RADIO LTD
CHRISTCHURCH, HANTS. Tel.: Christchurch 1734

ctivaztiazi
are making

under licence
the famous

AMERICAN
INTERNATIONAL T.R. SERIES WHICH ARE ALREADY

BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIES

1 -E - R -C
HEAT

DISSIPATING
VALVE SHIELDS

 International T.R. Series Shields
reduce bare -bulb temperatures by
15" to 25').

 International T.R. Series Shields
eliminate vibration.

 International T.R. Series Shields
fit standard sockets.

 International
T.R. Series
Shields are
available in
various
sizes.

Full Technical information
is available on request.

Joint service numbers
have been allocated.

ARRARD ,k.., 1455
PIG

ENGINEERING AND MANUFACTURING CO. LTD.

Special Products Division,
23, Westminster Palace Gdns., Artillery Row, London, S.W.1
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MEDIUM POWER FERRITE ISOLATORS SERIES 2M

Range of centre frequencies 8500-10,500 Mc/s

Bandwidth about the centre frequency ±5%

Peak Power 50 KW

Isolation at centre frequency 35db

Isolation over the band >15db

Weight 2+1b approx

22 MW S -BAND

FERRITE ISOLATORS SERIES 2C

Range of centre frequencies 2800-4000 Mc/s

Bandwidth about the centre frequency t10%
Peak Power 2.5 MW

Mean Power 3.5 KW

Isolation at centre frequency Not less than 12db

Isolation over the band Not less than 9db

301 bWeight

HIGH POWER FERRITE ISOLATORS SERIES 2H

Range of centre frequencies 8500-10,500 Mc/s

Bandwidth +5% about centre frequency

Peak Power 200 KW (pressurised)

Mean Power 250 W (pressurised)

Isolation at centre frequency >40db

Isolation over -the band >20db

Weight 5lb approx

Write for further details tcr-

COAXIAL FERRITE ISOLATORS

SERIES I2M

Range of centre frequencies 2500-4500 Mc/s

Bandwidth +500 Mc/s

Power up to 50 Watts C.W.

Isolation at centre frequency 40db

Isolation over the band >I5db

Weight lilb approx.

Merranti FERRANTI LTD  KINGS CROSS ROAD  DUNDEE Tel: DUNDEE 87141
DS T 7
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Wide range and variety

High Stability in most
exacting conditions

Are being increasingly incorporated
in electronic equipment owing to
their VERY COMPETITIVE prices,
HIGH QUALITY and RELIABILITY.

Samples and Catalogues available on
re q uest.

STEATITE INSULATIONS

LTD.

31, George Street, Lozells,
Birmingham 19.

Telephone: NORthern 8357/8.
Telegraphic address: "Steatite-B'ham, 19".

of CERAMIC TRIMMERS

MORE BARGAINS FROM OUR EXTENSIVE STOCK
POTENTIOMETERS

6 ohm, small Colvern w/w
100 ohm, Burco w/w
270 ohm, Colvern w/w
400 ohm, 4 watt w/w
400 ohm, small Colvern w/w
1K miniature pre-set
2K w/w, for CR.I00
2.5K Colvern large precision w/w
3K miniature pre-set
3K American w/w, with switch
3K Burco w/w, instrument
3K + 50 ohm Colvern tandem
5K transistor pre-set
10K Colvern w/w

(Yaxley)
2p. 2w. Type A
2p. 2w. Type B
2p. 4w. .................. ............... ......
3p. 4w.
3p. 3w. with on/off switch .............. . ........
4p. 3w.
D.P. c/o., intercom.
Ceramic)
2 bank 2p. 3w.
2 bank 2p. 2w.

1/6
3/6
2/6
1/6
1/6
1/3
2/6
4/6
1/3

2/6
1/6
3/-
6d.
1/3

Each 10K -- 10K American ganged type 1 2/6 Each
10K -- 10K Morganite, ganged, carbon 2/-

20K T.V. pre-set . 21-
20K Colvern w/w 1/6

meg. log, with s.p. switch 2/-
50K Colvern w/w 1/9

75K Colvern precision, new and boxed 416
200K Instrument, new and boxed 6/6
500K miniature pre-set 1/9
500K carbon 1/6
I meg. lin. with d.p. switch 2/6
2Mminiature slides 6d.
2M miniature Deaf Aid 1/3

SWITCHES
2/6 Each (Key) Each
1/6 Ex. equipment 9d.
2/9 2 way, new 1/9
1/6 (Micro)
1/9 ,. Press to make or press to brea's 2/6
1/9 Sensitive press to make 2/6
1/6 Press to make with reset 2/6

Press to make roller type ......... ...... ...... .... ....... 2/6
2/6 B. & L. miniature protective:
2/6 0.2A and 0.4A with cut-out on overload 1/6

Battery charger Croc. clips
Claroscat mains droppers 250-110V. 2/6
Small inspection lamps with on/off switch, lead and plug

for dashboard 2/6
GPO Jack plugs 1/9
Bulgin Jack plugs 1/6
Meter 500 microamp., 2in. round 12/6
I.F. Transformers, 10Mcis, new 6d.

I/- Each Hand Mic., Canadian No. 3 3/6 Each
Morse Keys, Canadian 1/ -
Ringing Generators 3/6
Mic. Transformers 1/ -
American Jack Sockets I) -
5A. Mains Plugs and Sockets 1/-

27/6
2/ -

Wheatstone Bridges
Ferrite Rod Aerials, medium wave

POITAGZ- AND PACKING on all the above -6d. except for Wheatstone Bridges 3/6 each.

super R A D I O T E C H limited
38 MONMOUTH ST., UPPER ST. MARTIN'S LANE, LONDON, W.C.2
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hats off to
SIMET
SILICON
RECTIFIERS

"WM -`1111.10.1111Pw

First again!

Complete range of TYPE APPROVED
Medium Power Top Hat

RECTIFIERS
from
100 P.I.V. to 800 P.I.V.

SIMET

"G" Series Rectifiers,

which is the range from which

these Type Approved devices

have been developed,

offer high temperature operation

-250mA, at 150'C up to 600 P.I.V.

-and high voltage operation

up to 1000 P.I.V.

--and are available from stock

[Plessey

0.75 AMP AT 25'C - 0.5 AMP AT 100'C

E.V. SPECIFICATION P.I.V. COMMERCIAL
EQUIVALENTS

CV 7030 800v 8G7

CV 7029 600v 6G8

CV 7028 400v 4G8

CV 7027 200v 2G8

CV 7026 100v 1G8

COMPONENTS GROUP
Semimetals Division
The Plessey Company Limited
Woodburcote Way Towcester Northants
Telephone: Towcester 312

Overseas Sales Organisation

Plessey International Limited Ilford Essex
Telephone: Ilford 3040
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miniature

for mains or low voltage operation
FINGERTIP CONTROL
with sharp, controlled heat for

transistor and other small assem-

blies. Location of element under

soldering tip produces 30 watt

capacity for only 15 watts consumption.

Available for 230/240v. 220, 200, 110 and low

voltages 6, 12, 24, 28, 50v. List prices range

from 251- to 29/6 (all prices subject).

INTERCHANGEABILITY
The 5 sizes of bits shown can be easily

changed by sliding on and off the shaft.

Heavily plated, split right through to

facilitate changing, special hard wearing alloy.

send for detailed catalogue to

ANTEX LIMITED 74 IDOL LANE LONDON EC3

soldering iron

heavy dut

Stands as illustrated at 12 6d

Tel: MANsion House 27I6

-M. R. SUPPLIES, LTD.
For over a quarter of a century have held the highest reputation for the beat quality
material at keenest possible prices. Prompt despatch -careful packing. Satisfaction
assured.
SMALL GEARED MOTORS. In addition to our well-known range we can now offer
smaller open type B.P. unite, 2001250 v. A.C. final speed either 6 or 12 r.p.m. (torque
approx. 6 lbs/ins.). 510. long by 2}in. by lfin. with lire. shaft pro]. Suitable for
display work and many industrial purpose. Either speed, only 6916 (despatch 2,-).
MINIATURE COOLING FANS (200/250 v. A.C.) with open type induction motor.
Sin. by Shin. by Shin. and 4in. 4 -bladed metal impeller. Ideal be projector lamp
cooling and convector heaters, etc., 28/6 (des. 2/-).
HIGH DUTY RECTIFIERS (S.T.C.) D.C. output 36 volts 15 amps. full -wave, 57/6
(des. 3/-). Also 240 volts 5 amps, 26/14/6 (des. 4/6).
MILLIAMMETERS, 0/500 M.A., 01/Coll 251n. round flush panel mount, 12/6 (des. 9d.)
PORTABLE VOLTMETERS, first -grade miiron, AC/DC, 0/160 volts with Sin. mirror
scale. ln wooden case 9} by 8}, by 3}in. with carrying handle. Brand new perfect
614 instruments for only f4118/6 (des. 3/6).
SHADED POLE MOTORS. 200/250 v. A.C. (Scophony). 1,200 r.p.m. Suitable for
lam, stirrers, etc.. quiet running -no interference. 4in. long by 2iin. dia. Shaft
prof- lin., tin, dia., 21/- (des. 1/6).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 60 Ms. Fitted with
spindles for hours, minutes and seconds hands. Self-starting, central hole fixing.
Dia. 2fin., depth behind dial only lin. Very latest model. With dust cover, 29/8
(despatch 1/6). Sets of three hands to lit, in good style for 5/7in. dial, 2)8 set. or
8/10in. dial, 3/6 set.
SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c/s Self-starting,
Iin. dia, by liin. deep. 1 r.p.m., 1 r.p.b. and 12 r.p.h., any one 37/6 (des. 11-). Also
high torque model (G.E.C.) 6 r.p.m., 57/8 (des. 1/-). These are suitable for display
turntables.
SYNCHRONOUS TIME SWITCHES. (Sangamo) for accurate pre-set switching opera.
Gone on 200/250 v. 50 cis. Providing up to 3 on -off operations per 24 hours at any
chosen times, with day -omitting device (use optional). Capacity 20 amps. Com-
pactly housed 4in. dia., 34in. deep. With full instructions. £5/8'6 (despatch 2/6).
Also Smith's Relyon Twin -circuit model, 20 -amp. switching, 27/8/. (des. 2/6)
EXTRACTOR FANS. A very popular line. Well -made unite at much lower than
normal prices. 200/250 v. AC., induction motor, silent running, no interference.
With mounting frame and back grille, ready for easy installation. With 8in. impeller
(10in. overall dia.), 200 C.F.M., 25/5/-. 10in. Impeller (12in. overall). 240 C.F.M.,
25/12/6. Also minor model, gin. overall dia., 75 C.F.M. 24/12/6 (despatch any
one 3/-).
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable at
any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing bracket, foot control and switch, needle light with switch, belt,
etc., and instructions for easy fixing to ANY machine. The complete outfit still
26/15/. (despatch 3/.).
SYNCHRONOUS TIMERS (by well-known British maker -brand new). Good news
for those who applied too late for first supply -a limited new delivery now available.
200/250 v. 50 c. Providing any " on " period between 6 mine. and 8 hours, switching
" off " at the end of the set period. Made for electric cookers and suitable for many
other purposes -tape recorders, Immersion heaters, etc. Capacity 25 amps. fitted
neon indicator Housing bin. eq., by 3iin. 84/12/6 (despatch 3/-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.0.1
(Telephone: MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustraed

HIRE PURCHASE TERMS
Model Cash Deposit 12 Monthly 24 Monthly

No. Price Payments Payments
870 £33 26/12/- 22/6/8 21/5/4
840 £55 211//-/- 23/18/10 £2/2/2
888A £110 222/-/- 47/17/8 £4/4/4
680X £140 128/-/- 210/-/8 25/7/4
The fabulous Model 880. Probably the world's most powerful production
model receiver, 21 valves, complete coverage, 500 Kcs. to 30.5 Mss.
30 ranges. Price on application.

Carriage paid per passenger train.
These sets are the choice of the discerning professional and amateur

users. Descriptive literature gladly forwarded.

The

Eddystone

Specialists

SERVICES LTD.

49/51 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935
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MITE MOST RECENT, the most outstanding

and the mostrevolutionary example which
has emerged from the Erieprinciple of living together,

and one Much will be welcomedby all associated with the problems of adapting
traditionalcomponents for printed circuits, is a component spectafiydeveloped and specially

tailored for the Job
The Erie pluggable

component is fitted with special stripterminations, shouldered
and tapered for easy insertion andpositive locatton, thus

avoiding looping. crimping bending,cropping, and elaborate and
expensive utsertton machinery,as is necessary with the

traditional wire ended component.
The design of the termination

eliminates the possibility ofthe component falling
out or loosening prior to the solderingoperation, the finish of the termination ensures consistentlygood connection with the

minimum amount of solder, andthe
standard lands

on the termination raises
the component to aafe chstance from the board. Furthermore,the design of the termination

ensures that mductance andstray capacitance are low and constant, and,facilitates replacements in servicing. above all,

Engineers and designers
interested in saving costs onPrinted circuit applications

are invited to write for detailsand samples.

DOOR STREET, LONDON,
W.Ishone: REGent 4432

FACTORIES

mout h end Tunbridge Wens. Engl.,
Trenton,ads: Erie. PA Holly Springs. Miss.. end.

Hawthorne. CM, U.S.A.

Style AP
Ceram/con*

Style BP
Ceramic.*

Shorting
Lank

Type BAP
Resistor

Style 11111
Ceramicon*
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Patent, Pending
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8 WAY 18 WAY

12 WAY 25WAY

DO

CONNECTOR

Sturdy, Reliable and Inexpensive
Nylon-PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
Breakdown voltage 3.5kV.

Send for full details to :-
T H E McMURDO INSTRUMENT CO. LTD.
ASHTEAD, SURREY. Telephone: Ashtead 3401

5646

STEEL SHELVING Mechanical Relay Latch

72 in. HIGH
34 in. WIDE
12 in. DEEP

Brand new-
Manufactured in
our own works.

 Shelves adjustable
every inch.

*Heavy gauge
shelves will carry
400 lb. each.

 Stove enamelled
dark green.

 6 shelves per bay
-Extra shelves 8/ -
each.

 Quantity discounts

Ready for erection
i3/15/..

Delivered free to England, Scotland and Wales

DEPT. W.W.

N. C. BROWN LTD.

HEYWOOD
-the manufacturers

Also available in
White at ES per bay.
ALL OTHER SIZES
available at equally
keen prices.

LANCS Telephone:
Heywood 69018
(6 lines)

FOR

P.O. TYPE

3000
This latching device
enables the P.O.
3000 type relay to be
held in the closed
position when the
coil is de -energised
and until manually
released.

Does not impair the
versatility of the
contact arrange-
ments, nor affect the
normal mounting
position.

WILL TRIP
AND HOLD

ON A.C.
IMPULSE

Illustrations
show 3000 Type Relay
fitted with" Remote "or
"Local " release latch.

EITHER TYPE CAN BE FITTED TO YOUR
EXISTING 3000 TYPE RELAYS IN A
MATTER OF MINUTES.

Please send for illustrated leaflet
RELAYS, UNISELECTORS KEY SWITCHES TO SPECIFICATION.

ack (mehirf_ea.
(DEPT.* TUDOR PLACE, LONDON,
TELEPHONES:MUSEUM 7960 LANGHAH1 4821
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Eight persons operating giant production plant

EFFICIENT -
ADVANCED -

RELIABLE

Almost two million tons of petroleum are processed per annum in a
giant oil refinery which has been constructed in the light of the
latest scientific knowledge and has full automation throughout.
Only eight operators per shift are required for the operation of this
mammoth plant. Reliable electronic equipment ensures smooth
control of its high -capacity production.

Electronic valves -
important tools of automation

Electronic equipment is of decisive importance in automation. It
operates with hundreds of valves whose quality greatly affects the
total output. Throughout the world automatic plant is being built
in ever increasing numbers. With their increasing number the demand
for special valves is also growing. Trade in these important structural
elements has already developed into an interesting branch of world
commerce.

The valve manufacturing works of the German Democratic Republic
are able to supply you with high-grade special valves: thyratrons,
H.T. rectifier valves, voltage stabiliser valves.

ROHRENWERKE

British Agents: T.O. Supplies, Ltd., Tottenham St., London, W.1.

COUPON
To:

Heim -Electric
Berlin C 2
Liebknechtstr. 14
Abt. W.u.M. 111/4

Please send free pamphlet "Transmitter Valves," "V.H.F. Valves," "Thyratrons,"
"Stabiliser valves"* * Please underline required item

Name Firm

Address Country

Notes
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MODEL LIO HIGH FIDELITY I) WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied complete Retail

only (i.e. Main
Amplifier and Pre -amp.) 1

Price5 GNS.
Size of main amplifier 9in. x 7in. x 5i n.,
Pre -amp. I lin. x 41in. x 21in. Front
Plate I2in. x 31in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 101b. Pre -amp. 31b. For 50/60
c.p.s. A.C. mains 200-230-250 v. or to
order for export.
The Following Outstanding Test Figures
include Pre -amplifier.
Sensitivity (for 10 watts)
L.P. 25 m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus lOpfd.
Frequency Response

d.b. 30-25,000 c.p.s.
Power Consumption
90 watts.
Maximum Power Output
In excess of 12 watts.
Negative Feedback
Total 32 d.b.

For

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09'0 measured at 10 watts.
Damping Factor 35
Bass Control
+9 d.b to - 9 d.b.
at 50 c.p.s.
Treble Control
+9 d.b. to -9 d.b.
at 12,000 c.p.s.
Hum Level
- 70 d.b.
Filter
- 7 d.b at 9 Kc/s.
- 10 d.b. at 5 Kes.

TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS

HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Also Avadable

MULLARD VALVES:
EF86(1); ECC83(2); EL84(2);
EZ81(I).

OUTPUT MATCHINGS
For 3 ohm and 15 ohm L/Speak-
ers from high grade se:tionally
wound output transformer

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and 6.3 v.
1.5 a. at 4 -pin socket.

The L45. A compact High
Quality 4-5 watt amplifier.
Size approx. 7-5-51in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are ECC83, EL84, EZ80
Controls are: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price 65/19/6.
THE LT45 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalizaton
adjustment by multi -position switch
for 31, 71 and 15in. per sec. Retail
price 12 gns.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
LSO SO WATT AMPLIFIER. Size
approx. 13 x 9 x 7in. Sensitivity 25 m.v.
Outputs for 3 and 15 ohm speakers.
Retail price 19 gns.
L3/3 STEREOPHONIC AMPLI- I
FIER. Sensitivity ISO my. Output 3
watts on each channel. Retail 7 gns.

ELECTRON WORKS,
LTD. ARMLEY, LEEDS

Tel.; Leeds 63-0126
(3 lines)

GILSON sound TRANSFORMERS

are regularly used and specified by leading
Amplifier Designers, Recording and Broad-
casting engineers, Researchers, etc. We
list below some NEW AMPLIFIER types.

STYLE S.I.M.

W0.1744
5 Watt Single Ended.
Style T.O.C. 7000 ohms:
3.7, 8, 15 ohms. Rp 340
ohms Lp 10H HF resonance
70 Kc/s.

W0.1703
10-12 Watt Push Pull U.L.
Style W.E.S. 9000 ohms
CT: 3.7, 8, 15 ohms 20%
Pri Taps. Rp 210 ± 210
ohms Lp 100H LL P-S27mH
+13:1P 33mH.

WO. 1734.

MAINS TRANSFOR-
MER Style S.I.M.

PRIMARY: as right.
SECS.: 300-0-300V 180

mA. 6.3V CT.4A 5V 2A.

R. F. GILSON LTD.

WO. 1733.
MAINS TRANSFOR-
MER Style W.E.S.
PRIMARY: 10-0-200-220-
240V.
SECS.: 250-0-250 Volts
90mA 6.3V CT.2A
6.3V IA.

11 a ST. GEORGE'S ROAD,
WIMBLEDON, S.W.19. WIM 5695

LIGHT
in weight

EASY
to style

HIGH
impact resistance

COSTS LESS
to produce

EASILY FINISHED
with paint or p.v.c. foil

Fibreform mouldings are made horn an exclusive material of
strong cellulose fibres bonded with synthetic resins. They are
strong - need no smoothing, readily take an air-dried or stove
enamel finish dr a bonded P.V.C. foil. Because they mould easily and
accurately, we can produce quite large and complex forms at low cost.

We make television receiver cabinets and backs - clock cases
-and if you examine its possibilities -your new products,

spec fy fibreform
the
fibrous
plastic

Fibre Form Ltd
Garratt Mills Trewint St Earlsfield London SW18 Wimbledon 2386/7

Midland Factory Lower Gornal Nr. Dudley Worcs Sedgley 2766/7
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a new opportunity in Receiver Design
Here's an 'S' Type variable capacitor with an important difference! It provides
full tuning over two complete wavebands-in one variable capacitor-with no
separate switches-no messy linkages-and at minimum cost.

It incorporates an integral switch that permits wave change and tuning to be
carried out with one control knob only on any two -band radio.

Available as ' S', 'W' or 'V' Types fitted with two -pole changeover switches
but a third pole can be fitted for dial lamp switching or similar purposes. Also
available with split -reduction gear.

Designers and engineers are invited to write for Publication No. 169/I.

Components Group
THE PLESSEY COMPANY LIMITED

New Lane Havant Hants
Telephone: Havant 1701

Overseas Sales Organisation:
Plessey International Limited  Ilford  Essex Telephone: Ilford 3040

take a
careful
look

Plessey

HC6 a
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CM UR POCK
Our wide range of capacitors, incorporating all the latest

developments, are described fully in these new leaflets ...

SEND NOW for COPIES
DALY has succeeded in maintaining full capacity

values and working voltages in more compact
resigns, specially suited to ultra modern

equipment :-

PHOTO -FLASH EQUIPMENT DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS

AMFLITIERS  D.C. FOWER UNITS
TRANSISTOR EQUIPMENT

MAGNETISATION
EQUIPMENT

TEST GEAR

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

0
DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London-

arTIMIA StErED

Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unit
(illustrated above) and 305 Power Amplifier.

* 8 watts per channel at 0.1%.
* Direct from Tape Head CCIR.
* Any low output magnetic P/U RIAA.
* Distortion negligible all levels.
* Spare power for Tuner.
* Main Amplifier only 12 x 7 x 5in.
* Separate balance control.
* Elegant in black and gold.
* For shelf or cabinet mounting.

305 Control Unit 18 gns. Main Amp. 20 gns. Matching FM or
AM/FM Tuners available.

Full specification from your hi-fi dealer or

CHAPMAN ULTRASONICS LTD.
Sales office 24 UPPER BROOK STREET, W.I

AUTOMATIC CABLE TESTER

TYPE

104

Multicore Cables and Harnesses such as are used
extensively in aircraft, marine and similar installa-
tions can be easily checked for correctness of wiring
and conductor resistance by means of the Automatic
Cable Tester. With electrically operated special
switches automatic checking of Multicore Cables
up to 69 cores may be carried out at a rate much
faster than is normally possible by manual means.
Coupled to this is the absolute certainty that no
conductor is accidentally left out of the test. " SELF
TEST " means are included.

KENURE, HOLT ELECTRONICS LTD.

BOYN VALLEY ROAD, MAIDENHEAD

BERKSHIRE
Telephone Maidenhead 5331-2-3

Telephone Hyde Park 2291
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A complementary range of
equipment from

Hewlett-Packard
Subsidiaries

Boonton Radio Corpn.
Q -Meters

Q -Comparators and Standards

FM/AM Signal Generators

Sweep Generators

Signal Generator Calibrators

Type 260A Q -Meter
Precision Q -Measurements

from 10 to 625

Frequency Range 50 kc to 50 Mc

Capacitor Range 30 to 460 rtuF

Inductance Range 0.09µH to 130 mH

Full technical

F.L. Moseley Company
X -Y Recorders

Strip Chart Recorders

Logarithmic Amplifiers

Data Handling Devices

91

Model 2D X -Y Recorder
Paper size 11" x 17"

AC/DC input for both axes

High sensitivity :

D.C.: 5 mV full deflection

A.C.: IV full deflection

Built-in time base

information and after sales service is

provided by exclusive British representatives

LIVINGSTON LABORATORIES LTD.
RETCAR STREET  LONDON N.I9 Telephone: ARChway 6251
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C

0

every
electrical
engineer
should
have....
THE NEW SALFORD

SELECTEST
MODEL SUPER K
1 mA movement.

39 self-contained ranges for
measuring A.C., D.C. voltages
and currents and resistance.

MODEL SUPER 50
50µA movement

Send for leaflet No. SK.5016002IWW

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS. SILK STREET, SALFORD 3, LANCASHIRE. Tel: Blackfriars 6688

London Sales Office: Magnet House. KIngsway. W.C.2. Tel: Temple Hag 4668

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

I f-

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD. ENFIELD, MIDDX., ENGLAND

TERMINALS PLUGS & SOCKETS GLASS SEALS

CIRCUIT PROTECTION DEVICES
INTERFERENCE FILTERS RECEIVING AERIALS

BROOKES CiifiagS

mean
 Illustrated above
are
Left:
Type G.2 Crystal
Unit. Frequency
62 kc s.
Right:
Type G.1 Crystal
Unit. Frequency
100 kcls.

CZ)
BROOKES

DEPENDABLE
frequency control
ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and in a wide range of frequencies.
There is a Brookes Crystal to suit your
purpose-let us have your enquiry now.

Brookes Crystals Ltd
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

LASSELL STREET, GREENWICH, S.E.IO
Phone: Greenwich 1828

Grams: Xtals, London, S.E.10 Cables: Xtals, London
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WESTINGHOUSE g$

flew 18810
MEDIUM POWER RECTIFIERS

 GREATER SERVICE LIFE

 IMPROVED STABILITY

 ANTI -TWIST FEATURES

The established practice of continuously
investigating the development of selenium rectifiers has
resulted in the production of this new range of medium
power rectifiers.

These rectifiers incorporate a new process
element, and to obtain the full advantages of this process
WESTINGHOUSE have completely redesigned the mechanical
construction of the units, resulting in a smaller rectifier
for a given rectified output.

Particular attention has also been paid
to the tendency for elements to twist on their spindles
where high acceleration and/or excessive vibrations are
present. Incorporated in the new mechanical design are
features which eliminate this trouble.

For full details of this new range of rectifiers, please
write to Dept. W . 10 Rectifier Division, Unit Section.

WESTINGHOUSE BRAKE AND SIGNAL CO. LTD 82 YORK WAY  KINGS CROSS  LONDON N1

TERminus 6432
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E V EQUIPMENT
TEST -REBUILDING -MANUFACTURE
NEV equipment covers the entire requirements for the successful
production of television cathode ray tubes. Complete packaged
outfits are available to cover the requirements of all sizes of users.

The NEV components section stocks all cathode ray tube parts
from new glass bulbs to tube labels.

Illustrated is the new NEV AWS
400 automatic glass machine with
pre -selection of heating sequences.
All types and sizes of television
cathode ray tubes can be handled
on this machine.

Full details of all NEV cathode ray
tube equipment and components can
be obtained from the new NEV
illustrated colour catalogue which will
be sent on request.

NOTTINGHAM ELECTRONIC VALVE CO LTD
Kenrick St Netherfield Nottingham Tel 249224 (2 lines)

MINIATURE ELECTRIC BULBS

FROM 1V to 50V

IN SIZES FROM 4.5mm to 18mm DIAMETER

After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing

or new projects.
VITALITY BULBS LTD.

Neville Place, Wood Green, London, N.22. 'Phone: BOWes Park 0016

A. C. SOLENOID type SAM/T
Now fitted with stainless
steel guides-six times the
life.
Continuous 14 ozs. at lin.
Instantaneous to 5lbs.
Larger and smaller sizes
available.
Also Transformers to 7
kVA 3 phase.

R. A. WEBBER LTD.
18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065

K L I K Riveting
ONE OPERATORONE OPERATIONONE SIDE ACCESS

Controlled setting by the Mandrel
ensures maximum uniform tight-
ness of the joint.

THE MODERN METHOD FOR

Chassis and Cabinet Assembly

Component Fixing

Sheet Metal, Plastics and
Insulating Materials

RIVETING SYSTEMS LIMITED
4 JORDAN STREET, MANCHESTER 15

KING
KL1K
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THE ZT2O IS THE FIRST

OF A WIDE RANGE OF SILICON

TRANSISTORS TO BE MADE BY

F erranti

FERRANTI LTD  GEM MILL  CHADDERTON  OLDHAM  LANCS  Telephone MAIn 6661
London Office: Telephone: TEMple Bar 6666

FE 203
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BY APPOINTMENT
TO HAMDUKE OF EDINBURGH

SuPPUFRS OF
10010 TELEPHONE EQUIPMENT
Plf TEL EC OMMUNICP,TiONS LTD

N N

NN N\N!

TRANSISTOR
RADIOTELEPHONE

I 15

Mobile Ranger
MODELS PTC 2007 A.M.

PTC 8007 F.M.

The addition of a Transistor Power Supply unit to its many other leading
features makes the Pye Ranger Radiotelephone even more attractive.

These new Radio Telephones include many other valuable features such

as channel spacing down to 25 kc/s, multi -channel switching and low battery drain.

The Transistor Ranger is designed for operation in all climates.

Please write for full details.

Pye Telecommunications Limited, Newmarket Road, Cambridge
Telephone : Teversham 3131 Telegrams : Pyetelecom Cambridge
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FOR COMPLETE DATA

ON MULLARD VALVES, TUBES,

SEMICONDUCTORS

AND COMPONENTS

COMPREHENSIVE TECHNICAL HANDBOOK SERVICE
The Mullard Technical Handbook has long been established as the comprehensive
reference work for all those needing full data on Mullard Valves, Tubes and
Semiconductors.
It has now been replanned : a volume on Electronic and Magnetic Components has
been added and Volume 1A incorporated in enlarged Volumes 1 and 3.
The Handbook Service includes the supply of any or all of the loose leaf volumes
listed below, plus the automatic issue of revised and supplementary sheets as
and when published.

Mullard Limited,

T.S.D. Data and

Publications Section,

Mullard House,

Torrington Place,

London, W.C.1

VOLUME 1 Receiving and Amplifying
Valves and Television Picture Tubes
recommended for use in current and
new equipment, and Special Quality
Receiving Valves.

VOLUME 2 Older Receiving and
Amplifying Valves and Cathode
Ray Tubes, available for
maintenance of existing equipment.

VOLUME 3 Power Valves and
Rectifiers, Gasfilled Valves and
Tubes, Cathode Ray Tubes and
Microwave Devices for
Industrial and Transmitting
Equipment.

VOLUME 4 Semiconductor
and Photoelectric Devices.

VOLUME 5 Electrical
and Magnetic Components.

Full details of this Service, including
subscription rates and application
form, will be supplied on request.
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AD722 SUB -MINIATURE RADIO COMPASS
combines exceptionally high performance and reliability
with small size and weight. Designed for us& in small,
high performance aircraft, this unique ADF has since
proved itself ideal for executive, sports and feeder line
aircraft and helicopters, as well as a wide variety of
military types. The small, compact units can be easily
fitted into the smallest aeroplanes and the design of the
fixed loop aerial produces negligible drag and requires
no maintenance. Operating entirely from the aircraft
28v D.C. supply, 28 volts is the highest voltage present in
the set. There are no invertors or vibrators and all
components are run well below their rating.
In over 5 years of service, and in 40 different types of air-
craft, the reliability of the AD722 has proved outstanding.

MARCONI
AIRPORT AND AIRCRAFT RADIO SYSTEMS

...1

!NE:

Ira

iF

:411&-
- :14

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED  CHELMSFORD  ESSEX  ENGLAND NA
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DON'T

DIG

THAT

DISC
Don't be a square. Don't let your styli get

square, either. Change them in time,

Get with it, with the best styli-

Acos styli. The greatest and the precisest.

Positively the coolest, and the kindest

to your discs.

Acos Sapphire and Diamond
Styli are available for all

current Acos and ACOStereo
mono and stereo pick-ups

and cartridges, and also for
most popular Garrard,
Collaro; BSR, Decca,

Telefunken, Pye, Philips and
other heads. Every Acos

stylus is precision made and
polished, and individually

tested at 500 times
magnification for perfect

shape and finish. Yet Acos
styli cost no more than others :

U.K. Retail price-
Sapphire from 6/-, Diamond

reduced to 35/8, incl. P.T.,
available from all

good Dealers.
The Acos Changer Dust Bug

slips easily over most
changer arms and wipes the

record clear of dust, giving up
to five times longer stylus life

and protecting the disc.

USE

ACOS

x500 STYLI

 ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM ,CROSS HERTS TEL: WALTHAM CROSS 25206 (London subscribers please dial WS25206)
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" BELLING -LEE " NOTES
No. 21 of a series.
Fusing, part 5

The Rating of a fuse is the value
of the current which it will carry
continuously without deterioration*,
although in the case of the cheapest
types of fuselinks the term " con-
tinuously " may be qualified as to
duration since it is accepted that
they may have a limited working
life. This is because the cost of
the materials forms an appreciable
part of the whole, and choice is
therefore governed to a large extent
by practical economics. Thus it
may be necessary, for example, to '

substitute tinned copper for pure
silver, which is much more expen-
sive, for the material from which
the element is made, although silver
has properties which are consider-
ably more stable in this application.
A fuse element which is operated
at or near its full rated current for
any length of time becomes heated,
and this can cause crystallisation in
copper, from which silver would he
immune. The resulting embrittle-
ment of the element is accompanied
by a change in the fusing perform-
ance characteristics, and a reduction
in the working life and while these
changes may not be sufficiently
severe to present any practical draw-
backs to the employment of such
fuselinks (by their very nature they
are intended for relatively uncritical
applications), for maximum reli-
ability of any equipment in which
they are used, they should be re-
placed at the end of their guaranteed
working period. It is in fact stan-
dard practice in situations where
human lives may be involved, e.g.
in aircraft, where vibration is an
additional factor contributing to
embrittlement, to replace all fuse -
links in vital electronic equipment at
short, regular intervals, since the
cost of replacement (including the
labour) is considered a small price
to pay for the extra assurance of
safety.

It is worth taking a quick look
at a typical specification covering
inexpensive fuselinks such as we
have been discussing. B.S.S. 2950
is a good example, and is the speci-
fication to which the majority of
better class fuselinks is made for
use in radio and television receivers,
and also much other electronic
equipment. The whole purpose of
this specification was to lay down a
set of reasonable parameters, which
had been found by experience to be
adequate for the purposes envisaged,
and which could be met inexpen-
sively. It covers a range of cartridge
fuselinks of relatively low current
ratings and non -critical performance,
* except in the vchicle industry, where he

rating defines the fusing current.

for use in apparatus where the pros-
pective fault currents do not exceed
10 times the fuse ratings; this meets
practical safety requirements, since
such apparatus is invariably used
in circuits which are themselves
amply protected by fuses if danger-
ous prospective overloads can occur.
Not only did this make it possible
to employ a simple form of con-
struction, e.g. an unfilled glass car-
tridge in place of the much dearer
ceramic body and filler which are
necessary to contain the energy
associated with high density arcs, but
it also obviated any necessity for
elaborate and expensive proving
tests. Furthermore, since the cost
of producing fuselinks to give even
a moderately close degree of pro-
tection increases as the currents
become smaller, alternative standards,
" A " and " B," are provided for the
lower members of the range, cover-
ing blowing at two, or three times
the rated current, respectively. In
this specification it is stated that
the fuselink shall be capable of
carrying their rated current for a
minimum period of 1,000 hours.

One last point on the subject of
embrittlement is noteworthy since
it does not seem to be everywhere
appreciated; this concerns the effect
of surges. The process of embrittle-
ment is greatly accelerated if the
fuse rating is exceeded even for
extremely short periods of time, e.g.
half -cycle surges on a 50 c.p.s.
supply. These may leave a fuselink
apparently unaffected, but in fact
its life may be seriously shortened
on each occurrence, and premature
failure will then follow without any
fault having arisen in the equipment.
This condition sometimes escapes
recognition even by experienced
circuit engineers if they are checking
with instruments which have been
calibrated on a sinusoidal waveform,
and that of the surge departs radically
from a pure sinewave, i.e. it is steep
fronted, containing a high propor-
tion of harmonics. The readiest way
of detecting and measuring such
surges is by means of a cathode ray
oscilloscope, on which the actual
shape of the waveform can be seen.

These short duration surges may
in themselves be harmless to the
equipment, but will necessitate an
increase in the fuse racing to handle
them. This reduces the degree of
protection afforded to the equipment,
but if this is not tolerable, a differ-
ent type of fuse will be required,
having suitable surge resisting
properties.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Road, Enfield, Middx

ee

GLASS
SEALS

come as near to perfection as it is
possible to get in this imperfect world,
where the ultimate limit of perform-
ance is always governed by the natural
properties of the materials which are
available. By definition a hermetic
seal should be completely leak -proof,
but this is impossible of attainment
since all matter is 'porous,' and leakage
occurs through the minute spaces which
exist between the individual atoms of
molecules of which it is formed.

In "Belling -Lee" Glass Seals the rate
of leakage may be as small or smaller
than I cc. in 250,000 years, which is
the order of practical measurement
that can be achieved in our Type Test
Laboratory by means of mass spec-
trometry. If you have a problem
concerned with excluding moisture,
fumes, dirt, bacteria, etc., from some
piece of electronic equipment, "Bel-
ling -Lee" Glass Seals may well
provide the solution, as they have on
so many occasions.

Most "Belling -Lee" products
are covered by patents or registered designs,

or applications.

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD. ENFIELD. MIDDX., ENGLAND

Telephone : Enfield 3322 Telegrams Radiobel. Enfield
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G.E.C. switching transistors for high speed operation!
One hundred and twenty millimicroseconds-

that is the rise time which can be obtained using G.E.C.
germanium p -n -p transistors.

Peak collector current rating is 150 mA, and
maximum junction operating temperature 85°C.

The GET 871, GET 872 and the new GET 875 are
designed for use in computers, scaling units,
counting circuits, shift registers, waveform generators and
similar applications.
These transistors are immediately available from stock.

Type

Maximum Ratings Minimum
hfE

V = - IV'
ce

le=25mA

Minimum
fa (Mc/s)

Vcb----- -6V,

le= I mA

Maximum
Veb

(mV)

Maximum
vce(sat)

(mV)

Typical Transient
Response

(for circuit details,
see data sheet)vcb(pk) 1c(pk) Tifsv) Pt (max) (mW)

(V) (mA) (°C) 35°C 55°C le=25mA, 1b=0.83mA (tr.) cf.

(us)

GET871

GET872

GET875

I -15

I

150 85 75 45

20

30

50

3

7

15

400

400

400

250

250

250

0.18

0.14

0.12

0.07

0.04

0.04

Fuller Information is available on request. G E.C. also makes a range of high-speed switching diodes,
described in Semiconductor Application Report No. 14

SEMICONDUCTORS
THE GENERAL ELECTRIC COMPANY LIMITED, SEMICONDUCTOR DIVISION
SCHOOL STREET, HAZEL GROVE, STOCKPORT, CHESHIRE
Telephone: Stepping Hill 3811, or. for London area, phone TEMple Bar 8000. Ext. 10
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Aspects of design
This is the twenty-seventh of a series of special features dealing with advanced problems in
television and radio circuit design to be published by The Ediswan Mazda Applications
Laboratory. We will be pleased to deal with any questions arising from this or other articles,
the twenty-eighth of which will appear in the November 1960 issue.

In assessing transistors for switching applications, considera-
tion is given to the way in which the collector current responds
to an input waveform. This is often described in terms of current
gain, and response times in a particular circuit with particular
drive conditions. Information in this form can be useful in
distinguishing between transistors of widely dillering per-
formance, but seldom for indicating the performance in other
circuits with different drive conditions, and so is generally of
limited application. The switching times, for example, of a
transistor which is made to bottom and one which is not, can
differ widely, and are not related.

What is wanted is a set of basic transistor switching para-
meters which will permit the performance in various circuits
and for various drive conditions to be predicted. These para-
meters can be defined by regarding the transistor as a charge
controlled device analogous in some respects with the ther-
mionic valve as a voltage controlled device. (See " Measure-
ment of Transistor Transient Switching Parameters "-Sparkes
Proc I.E.E. Pt.B. Suppl. No. 15.)

Charge control implies, for example, that an increase in the
collector current ( dl) is due basically to an increase in the charge
( ZIQB) in the base of the transistor, and it can be shown that over
a useful range of collector currents these changes are proportional,

ZIQBi.e. -AI° - = re the Collector Time Factor.

When the increase in collector current is accompanied by a
change in collector voltage, an additional charge (Qv) must be
injected into the base. Then if Qoa is the total charge necessary
to change Ie by AI,

Qox = ZIQB + Qv
or Qoa = die rc + Qv

Qv can be calculated from the equation

Vi+U
Qv = CtedV

V2+U
where Cu is the collector depletion layer capacity and V3 and
V2 the initial-i.e. " off "-and final-i.e. " on "-collector
voltages. (Note that the collector voltage is numerically the
collector -base terminal voltage less the voltage drop in the base
resistance.)

For an abrupt junction,

Qv=2 CteN/Vm+U (1/Vi+U-VV2-1-U)
where V m is the collector voltage at which Cto is quoted, U is
approximately 0.3 V for Germanium and 0.7 V for Silicon tran-
sistors, and the moduli of the voltages are required.

If the emitter junction is initially reverse biased, a further
charge is required from the input circuit to bring the emitter
junction to the zero bias condition, the usual starting point for
measurements of Q ON. This can be computed using the formula;
quoted in connection with the collector depletion layer capacity,
and with a knowledge of the emitter depletion layer capacity
Cto and the associated stray capacities.

What has been said applies to operation in the active region,
in which the collector junction is reverse biased and the emitter

forward biased; but if the base current exceeds-- (go is measured

with Vet, =0) when the collector current is limited by external
circuitry to I, the collector junction is forward biased and the
transistor is in the saturation region. Then an additional charge
QBS accumulates in the base, Qas being proportional to IBS, the

base current in excess of
go
-

S
i.e.

QB-= Ts, the Saturation Time Factor.
IBS

27
TRANSIENT
SWITCHING
PARAMETERS
FOR TRANSISTORS
(PART I)

The total charge in the base which must now be removed
before the transistor switches off is,

QOFF= dIe TCO + IBS TS + Qv

re is somewhat dependent on collector voltage, so the " on "
collector voltage at which it is measured has to be stated. In the
equation for QOFF, TLC) is the particular value of rc measured
at Vet, = 0. Both Tc and rs are slowly varying functions of current
level and the specific values of current at which they are measured
are therefore quoted.

As an example of the calculation of QoFF, consider an XA151
transistor with the following parameters in a circuit with emitter
earthed, collector supply voltage 6V, collector load 600 f2 and a
base current drive of 0.7 mA.

XA151 at Io = -10 mA
Teo = 30 miisecs.
Po = 40
gs =27
Ts = 800 trisecs.
Cto = 11.0 pF at Vet, -6V

tlIerco = 10 x 10-:3 x 30 x 10-9= 300 pico-coulombs
10Iasrs = 30) 10-3 x 800 x 10-9= 294

pico-coulombs
= 2 x 11.0 x 10-" x 4.8 =106 pico-coulombs
= GIL reo+Ias Ts+ Qv
= 700 pico-coulombs

Depending on the final reverse bias on the emitter junction, the
value of QOFF will be increased by the charge on the emitter
depletion layer capacity.

The basic parameters g, Cie, re and rs are necessary and
sufficient to define the transient response of a transistor, but two
other dependent quantities are sometimes quoted: these are
Os and QOFF.

gs is defined as the collector current almost immediately available
on closing the collector circuit, per unit steady base current.
When a transistor delivering a low or zero collector current is
bottomed, the same base current IB is sometimes insufficient to
meet an immediate demand for an increased collector current
of up to soiB without allowing the transistor momentarily to
come out of bottoming: the collector current almost immediately
available is in fact osiB. A very brief transient of collector

41
current lasting less than --' appears before the current gs Is

cuct
is reached, and for this reason the definition of gs refers to a
current " almost immediately available . . . " to avoid ambiguity.

Theoretically it may be shown that es = 71 though this is

not always an accurate relationship in practice.

A maximum value of QOFF is basic to the design of most
switching circuits, but since QoFF is the total of several indepen-
dent variables, it cannot easily be controlled to a maximum value
except by direct measurement. Information in the form of QOFF
however, is only useful when the application closely resembles the
circuit in which the measurements are made.

Qe
QOFF

The next " Aspects of Design " in this series will deal with the
significance of charge storage parameters in switching circuits,
and their use in predicting response times.

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London. W.C.2

Tel: GERrard 8660. Grams: Sieswan, Westcent, London
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LDISWAN MAZDA U191

Efficiency Diode for a.c./d.c. Mains Television Receivers.
Heater Current (amps) .. 0.3
Heater Voltage (volts) .. .. 19

MAXIMUM DESIGN CENTRE RATINGS
Mean Anode Current (mA) I a( av)max 120 150
Peak Anode Current (mA) i a(pk)max 600 450
Peak Inverse Anode Voltage (kV) PIV( max) 5*t
Heater -Cathode Voltage

(h-ve, pulse) (kV) Vh-k(pk)max 5*t
Heater -Anode Voltage

(h+ve, pulse) (kV) Vh-a(pk)max 3*
Heater -Cathode Voltage

(h-ve, d.c. + peak a.c.) (Volts) Vh-k(max) 900

*Rated for television line scan where the duty cycle does not
exceed 15% and the pulse duration does not exceed 15/.1s.

1An absolute rating of 5.9 kV must not be exceeded.

Inter -Electrode Capacitances (pF)
Anode to Heater and Cathode Ca h. k 7.7
Cathode to Heater and Anode Ck-h. a 9.0

Characteristic Curve of Average Ediswan Mazda Valve
Type U191
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Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2

Tel: GERrard 8660. Grams: Sieswan, Westcent, London
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APPLICATION NOTES

The Ediswan Mazda U191 is designed specifically for use as
the efficiency diode in conjunction with line scanning valves
such as the 30P4 output valve in energy -recovery types of line
scanning circuits in a.c./d.c. television receivers. The heater
may be directly connected in the normal series chain as the in-
sulation between heater and cathode is adequate to withstand
the pulse voltages encountered in auto -transformer scanning
circuits. This high voltage insulation generally results in high
thermal inertia of the cathode, giving a much longer heating time
than the remaining valves in a television receiver. In the U191,
however, the thermal inertia has been reduced considerably so
that there is only a delay of a few seconds between the warm-up
of other valves in the receiver and the start of operation of the
line scanning circuits. Besides reducing the waiting time for
a picture to appear, this factor also alleviates problems of pro-
tection of valves where a line -gated system of automatic gain
control is used.

See " Aspects of Design No. 20 'Wireless Worid' March,
1960-Efficiency Diodes for TV Line Output Stages " for
notes on circuit considerations and limiting ratings.

Mounting Position: Unrestricted.

Base: International Octal (I05) Top Cap : CT1-Cathode.

NP a
5

IC ' 0 NP

O

O 07
IC 0 0

1 8

NP

VIEW OF FREE END

Maximum Dimensions (mm)
Overall Length 90
Seated Height 77

Diameter 32

EDISWAN

h h

MAZDA CRC 15/82
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Some of the actual equipment supplied with our
courses.

A NEW-PRACT/CAL HOY
of UNDERSTAND/NO
RADIO TELEVISION ELECTRONICS
Including: Transistors ; VHF/FM ; Hi - Fi equipment ; Computers ; Servo - mechs ; Test Instruments ;
Photo - electrics ; Nucleonics ; etc.

FOR... Your Career .. . Your Own Business ... An Absorbing Hobby ...
Radiostructor-an organisation specialising in electronic training systems-offers a new self -instructional
method using specially designed equipment on a " do-it-yourself " basis.
You learn by building actual equipment with the big kits of components which we send you. You advance
by simple steps, performing a whole series of interesting and instructive experiments-with no complicated
mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics
in a practical and interesting way-in fact, you really have fun whilst learning!
Fill in the coupon below, for full particulars:-

RADIOSTRUCTOR
LEADS THE WORLD
IN ELECTRONICS TRAINING

POST NOW
To RADIOSTRUCTOR (Dept. G66),

READING, BERKS.

Please send brochure, without obligation, to:-

Name......... .................. ......................

Address

29.9.60

OM OM MIN MN NM NM EMI

 BLOCK CAPITALS PLEASE

(We do not employ representaives)
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E.M.I AT STUDIO

14,000 sq. ft. of TV Studio at Associated Redif-
fusion's new Studio 5 - the largest in the
world . . . using the most up-to-date equipment,
by E.M.I. Ten camera channels, fifty 21" picture
monitors, twin vision mixers, associated video
equipment, miles of wiring, weeks of complicated
installation work-constituting probably the
largest order for video equipment for one TV
studio ever fulfilled by a single manufacturer.
E.M.I. supplied all the cameras. Studio 5 uses ten
E.M.I. Type 203 Image Orthicon Cameras, unique
in their versatility. Plug-in printed circuits
make for easy accessibility and maintenance,
special quality valves and high stability circuits
make adjustment unnecessary over long periods.

E.M.I., pioneer of the first high definition TV
systems, is still in the lead today.

Camera data : Pick up tubes: 4k" Image Orthicon
normally supplied but 3" I.O. or C.P.S. Emitron
can be fitted instead. 5 lens turret which can
accommodate TTH Studio Varotal or Zoomar
Zoom lenses without modification. Remote con-
trol of lens aperture. Optional preset filter
wheel, electronic Image Orbiting and hour meter.

Systems : 625 lines to CCIRJOIR standards; 525
lines to IRE/EIA specifications; 405 lines to BBC
TV80 specification. Changeover by simple plug
connection.

Write now for full literature on
E.M.I. Cameras and other broadcast equipment.

E.M.I. ELECTRONICS LTD.
BROADCAST EQUIPMENT DIVISION

EEI I2A HAYES. MIDDLESEX. TEL SOUTHALL 2468
[ELS
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Ifedifon GK. 191

ISB

DRIVE UNIT

 Full unattended operation
 Transistor monitor receiver
 Glide -out unit construction
 Fully tropicalised
 Very low power consumption

The latest I.S.B. Drive Unit for long distance
international telephone and telegraph circuits cur-

rently being supplied to the British Post Office.

The GK 191 is an independent-sideband drive

unit designed and developed jointly by the British

Post Office and Redifon to meet the exacting require-

ments of international radio telephone and telegraph

links. Used with channel displacement equipment

and a suitable transmitter, up to four speech channels

(300 c/s-3000 c/s) may be radiated.

REDIFON LIMITED
Communications Sales Division, Broomhill Road, London, S.W.I8. Phone VANdyke 7281

A Manufacturing Company in the Rediffusion Group.
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very

small...

... but that's not all

This is the smallest 'spindle operated' moulded
carbon track potentiometer in production. Although it
measures only 1" diameter, it is rated at 4W and
the range of values is from tk SI to 2.5 M St .

These factors will commend the Type L to all those
design engineers who strive for greater miniaturisation
in electronic equipment.
Further constructional details and parameters are
contained in Plessey Publication No. 313.
Please write for a copy.

type L potentiometer

by Plessey

THE PLESSEY COMPANY LIMITED
CAPACITORS & RESISTORS DIVISION  SWINDON GROUP

Kembrey Street  Swindon  Wiltshire
Tel: Swindon 62t I  Telex: 44-355  Telegrams: Plessey Telex Swindon

Overseas Sales Organisation

PI PcSEY INTERNATIONAL LIMITED Overseas Telegrams: Plessinter Telex Ilford

Head Office: Ilford  Essex  England
Tel: Ilford 3040 Telex: 23166 Plessey Ilford  Telegrams: Plessey Telex Ilford

".'77'CR7B
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Model W.V.A.

TAPE RECORDERS
The W.V.A. tape recorder now has provision for Stereo plug in heads
to enable this recorder to replay Stereo. The regular models are
retained with additions and improvements. Our high standard which
has made these recorders famous has been maintained, resulting in
their being chosen for the foremost musical centre in this country.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio. With voice
coil feedback distortion is
under 0.IX and when
arranged for tertiary feed-
back and 100 volt line it is
under 0.15X. The hum and
noise is better than -85 dB
referred to 30 watt.

It is available in our stand-
ard steel case with Baxen-
dale tone controls and up
to 4 mixed inputs, which
may be balanced line
30 ohm microphones or
equalised P.U.s to choice.

ELECTRONIC MIXER/AMPLIFIER
This high fidelity 10/15 watt Ultra Linear Amplifier has a built-in mixer
and Baxendale tone controls. The standard model has 4 inputs, two for
balanced 30 ohm microphones, one for pick-up C.C.I.R. 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 stan-
dard and output impedances 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 19 x 7in. rack panel form or
in standard ventilated steel case.

Size 18 x x 91in. deep.

Price of standard model E49.

Also 3 -way mixers and Peak Programme Meters.

4 -way mixers.
12 -way mixers, and 2 x 5 -way stereo mixers with outputs for echo
chambers, etc. Details on request.

areitintott

120/200 WATT AMPLIFIER

Will deliver 120 watts continucus 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 120 watts at frequencies
from 20,000 down to 30 cps in standard form or
other frequencies to order. The distortion is
less than 0.2% and the noise lever -95 dB. A
floating series parallel output is provided for
100-120 V. or 200-250 V. and this cool running
amplifier occupies 12+ inches of standard rack
space by 11 inches deep. Weight 601b.

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: "Vortexion. \Nimble, London."
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We can get
you out of

a low noise
valve problem

We think our low noise valves are something to

shout about. And so they should be. There's

the experience of 40 years behind them.

Many different types are available, and performances

are shown on the graph below.

valves are
THE WO
BROOK GREEN 
A subsidiary of

* FREE, TO ALL WITH
INQUIRING MINDS:

A down-to-earth and
up-to-the-minute manual
covering all aspects of low
noise amplifier design.
Simply send your name
and address, asking for a
copy of low Noise
Amplifier Design.'

obtainable from
VALVE CO. LTD
HAMMERSMITH  LONDON W6
the General Electric Co. Ltd
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Make a wise choice .

buy IL IE A IK

 Britain's Best
Hi-Fi Equipment .

 Britain's Best Selling
Hi-Fi Equipment .

 Britain's Best Value in
Hi-Fi Equipment .

The New "Varislope Stereo"

. . . the first name in High Fidelity

For over twenty five years we have devoted our activities exclusively to the
design and manufacture of Hi-Fi equipment. We were the first manufac-
turers in the world to design and market amplifiers with a distortion content
as low as 0.1%.

This technical lead resulted in a demand for LEAK amplifiers from pro-
fessional engineers in the B.B.C. (over 500 delivered), the South African
Broadcasting Corporation (600), ITV and many other Commonwealth
and Overseas broadcasting and TV systems, who use them for transmitting
and/or monitoring broadcasts. Also, many gramophone records are cut via
LEAK Amplifiers. This acceptance by professional engineers led to a
demand from music -lovers throughout the world.

The concentrating of our resources exclusively on Hi-Fi equipment and our
world-wide market enables us to offer the best equipment at the lowest
prices.

The New" Varislope Stereo " pre -amplifier incorporates
facilities which make it the most comprehensive pre-
amplifier presently available.

Price £25

ameseimmiamiA
41111 ft 411)

.....- .........

VARISLOPE III 
PRE -AMPLIFIER

TL/12 PLUS 
POWER AMPLIFIER

SOUTHDOWN 
CABINET

TOTAL

_,,E 5 5 1 3 s1111!11111H1111111111111111!11111111111ill

-.-.E

Ask your dealer
for a Demonstration

H. J. LEAK & CO. LTD.
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3.
Telephone : SHEpherds Bush 1173
Telegrams: SINUSOIDAL, EALUX, LONDON

 POINT -ONE
STEREO PRE-
AMPLIFIER

 STEREO 20
POWER

AMPLIFIER

 SOUTHDOWN
CABINET

-af- TOTAL
-_-

E.---_I E-

£ 7 2  9s,....1111111.11,..mmiliffi,,im, ,,0

Please send details of your equipment including your-I
new "Varislope Stereo" unit to :-

Name
Address

WW/I0/60
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Piezomagnetic

Ferrites
The current September issue of

ELECTRONIC TECHNOLOGY in-
cludes an article which surveys the post-

war development of piezomagnetic ferrite

materials. In this details are given of the
electromechanical properties of these new-

ly developed piezomagnetic ferrites and
also the acoustic design of complete ferrite

transducers. Various potential applica-
tions of ferrites in electroacoustic trans-
ducer systems and in electrical and mech-

anical band-pass filters are included.

ARTICLES

IN THE OCTOBER ISSUE INCLUDE:

SYNCHRONOUS DEMODULATOR FOR TELEVISION
This article describes the design and construction of an instru-
ment which will enable measurements to be made on a vestigial-
sideband television system and which provides high -quality
monitoring facilities during the normal programme transmission.

PRECISION CRYSTAL CHRONOMETER
An instrument designed to fill the gap between conventional
mechanical clocks and the caesium or ammonia maser equipment
is described in this article. The author discusses design factors,
particularly those affecting the stability of the master oscillator.
Circuit details are given of a transistor crystal oscillator which
incorporates a thermally -sensitive network for temperature
compensation of the oscillator frequency.

POST THIS COUPON TODAY

.THF =I

FERROXCUBE
3C2 OR 3E

GLASS OR
STAINLESS STEEL

TANK

FERROXCUBE
7A FERROXDURE 3

ELECTRONIC TECHNOLOGY covers all technical

interests in electronics, using this word in its

widest possible sense. All the familiar features
of ELECTRONIC & RADIO ENGINEER are re-
tained, including, of course, the well-known
Abstracts and References section. Regular
readership will keep you in constant touch with
progress in the entire field.

Electronic
technology

TO ASSOCIATED ILIFFE PRESS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I ENGLAND

Please enter my name as a subscriber to:

ELECTRONIC TECHNOLOGY for 12 months

commencing with the October issue.

I enclose remittance £3.7s.0d.

(u.s.a. and Canada $9.50) (THREE years $19.00)

NAME

ADDRESS

DATE

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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U

TRANSISTORISED
STETHOSCOPE

Trace signal right through: -
Radio, T.V.. Tape amplifier,
Hi-Fi, etc. -simplest way to
fault find -carry It like fountain)
pen -all parts including tran-
sistor barrel crystal, every-
thing except battery. 12/6
plus 1/6. Battery 6c -data
included, or separately 116.

A.C./D.C. Multimeter Kit
Ranges: D.C. volts
0-5, 0-60, 0-100,
0-500, 0-1,000 A.C.
volts 0-5, 0-50, 0-
100, 0-500, 0-1,000
D.C. milliamps. 0-5,
0-100, 0-500. Ohms
0-50,000 with in-
ternal batteries, 0-
500,000 with ex-
ternal batteries.
Measures A.C.11).0.
volts. D.C. current
and ohms. All the
essential parts in
eluding metal cave, 2In. moving coil meter,
selected resistors, wire for shunts, range
selector switches, calibrated scale and full
instructions, price 19/6, plus 2!6 post and
Insurance.

Suppressor Condenser
... Stop your

e. drill or otherstreAWkii appliance.
Interfering

with your or your neighbours' radio or
television. Simple instructions given. 1/6
emb. 12/- dozen.

Band III Converters
Suitable
Wales, Lend-don,r-Mid-
land. North.Scotland,
etc. All the
parts, inelud. ,

rig 2 EFS°
valves, coils,
fine tuner, contrast control condense
and resistors. (Metal cage available so a
extra.) Price only 19/6, plus '2/6 post an
Insurance. Data free with parte or amilabl
separately, 1/6.
Please send two more kits, the one you sent
last week is performing magnificently.
We receive this sort of letter every day of the
week. so if you have hesitated because you
thought our kits too cheap you need hesitate
no longer.

Transistor Set Cabinet
Very modern cream cabaret, size 55 x :ix It
In. with chrome handle, tuning knob and
scale. Price 7/6, plus 1/6 postage and pack-
ing.

Cine Cameras
16 mm. motorised
(24 V. A.C.) for 16
frames per second,
contains line 1/8.5
triple anastigmatic
lens and spool to
carry 25ft. of film
- probable cost

around £150, brand new and in sealed
carton 16/10/- or 20/- deposit arid 13
fortnightly payments of 10/-. Post and
insurance 3/6.

High Voltage Rectifiers
CV19 63 kV., Peak 800 mA... £4 17 6
CVI504 60 kV., Peak 1200 mA. £5 17 6
CV74 40 kV., Peak 600 mA..... £2 17 6
CV1608 8 kV., Peak 1,000 £1 17 6
M1111 14 kV.. Peak 330 mit... 7

PHILIPS
TRANSCRIPTION
UNIT
Philips AG2000 Record
Player. 4 speed, Ideal for the
enthusiast. Pick-up arm wirer,
for stereo, fine adjustment on air
four steeds. COntuniausly variable
pick-up weight (2-12 gnus.). Supplied
with Philips HI-Fi crystal head, type
A(73019 for micro -groove and 78 ripen.
Frequency response 30-15,000 cis. Pick-up
lifting and lowering device. Individually balance.,
heavy turntable. Mutant switch. Can be used
with any amplifier or radio set. Complete with mon-
aural pick up. £10/101- or 2 gns, deposit and 20 fortuigntly payments of 10/-.
Available also with stereo head, diamond or mpphire stylus. Prices on
request. TRANSISTORISED.

Another Battery Charger Bargain

Components Would Cost More

Car Battery Charger --ready-made high output battery
charger in stove enamelled sheet steel, louvred case. New,
complete and ready to work. Rated at 12 v. 5 amp. and
variable rate selector for trickle charging, 1.100 a meter
to show charging rate. Suitable for 230/250 A.C. mains.
Special snip price of 65/- plus 3/6 post and ins.

TRANSISTOR LOUDSPEAKER RADIOS
Results Guaranteed. No-
thing can be more disappoint-
ing than to find that despite
care in making up, your little
radio lust will not work. This
is unlikely to happen with our
kits, but if it does send it in
for service, we guarantee gaud
results.

Two Models. Pocket 3 for strong signal arms, uses two transistors and one
dimi, 27/8.
Pocket 4 uses three transistors and one diode and has refinements for receiving
weak stations, price 4216. Every kit complete to loot nut and bolt. with proper
case tuning condenser and miniature loudspeaker. Our kits do not need ex-
ternal aerial also they may be built in stages to mr radio output. Post and
'a , 2.6

Motor Snip
Miniature motor 24 in. long x llin. diameter, lamin-
ated poles and armature, separate whirling for rever-
sing. Operates off 20-30 v. D.C. or off A.0- mains
through stepdown transformer. Original cost at leant
£3 each. Snip price for one month only 6/6. Plus
1/6 postage and insurance.

Petrol Driven Alternator
American made by the famous
ONAN Company. Mounted
on heavy bed plates
which also act as
sk Ids for towing.
Generator output 115 v.
60 cycles. Rating 2.5
K.W. These are unused,
complete with in
struction book and
spares, but no tool
kit. £45. instruc-
tion hooks available
separately,
price 10,-.

Component Storage Drawers

Stout board construction these drawers are
ideal for small parts. Supplied complete
with simple erection Instructions. 1'6
each or 12 drawers each 6 x 24 x 64in.,
13/6, post 2/-.

SPECIAL THIS MONTH-

ELECTRONIC PRECISION EQUIPMENT, LTD.
post orders are dealt with from Eastbourns, so for prompt attention please post your orders to 65 Grove Road,

Eastbourne, marked Department 2. Callers may use any one of the Companies below.

Electronics (Croydon) Ltd., Electronics (Finsbury Electronics (Manor Park) Ltd. Electronics (Ruislip) Ltd.,
266 London Road, Park), Ltd. 520 High Street North, 42-46 Windmill Hill, In

Croydon. 29 Stroud Green Road, Manor Park, E.I2. Ruislip, Middx.
Phone: CRO 6558.

Finsbury Park, N.4. Phone: ILFord 1011 Phone: RUISLIP 5780 a
Phone: ARChway 1049

Half day, Wednesday Half day, Thursday Half day Thursday Half day, Wednesday 11--

111

5l1t,-InilnacUre electro lytics fur transistor =
sets I odd. 18 v. 2.5 'aid. 6 v 8 mid. 6 v. ii
5 mid. Ili v. 10 mid. ii v. 25 mfd. 6 v. 30
odd. 3 v. 50 mid. 3 v. All 1,6 each. aTransistor ferrite rod aerial with medium
and long wave coils with circuit. PriceI.
7/6.
Oscillator Coe and set of 3 I.F. transformers =
for transistor net with circuit. Price 23/6. a
Midget Sin, P.M. Loudspeaker for transistor
set. 3.ohna coil. Price 18/8.
Midget' 208 pF+178 pF two -gang Tuning
ta' ludetaier with trimmers for transistor r=
set. Tricecr- plus 1/- post.
Push -Pull Output Transformer for tran-
sistors 01278, etc. Sub -miniature. Price ri8/6.
Push -Pull Input Transformer to match
toe above Output Transformer 8'6. .
.0005 mtd. Single Tatting Condenser. Solid
dimlextric fin. spindle for translator of Cry- a
Hal set, 3/9, ditto with spindle tapped
SBA, 4/-,
Transistors tested suitable as mixers, 9/6 ii
each. Suitable as I.F. amplifiers 8/6.
Suitable for R.F. and Regan. circuits 6/6, i
matched pairs for Push -Pull Output 16 / -

pair. High gain for single ended output
7/8. Ordinary white spot 3/9, red spot
3/6.
Resistors, miniature quarter -watt type II
for transistor sets. All popular valves 5d. __,

Ministers ceramic condensers Bd. each.
Auto Transformer, totally enclosed, primary
200-250, secondary 110.120 v. 150 w. Nor- 
milly 27/6. Price 17/6.
L.P. Coils, standard size, by Weymouth, 1
465 bole. dust cores. Normally 12/6. Prim
6/6 per pair, NPilot Bulbs, 3-5 volt 0.3 amp. 3/6 a box of 25.
Dinghy Mast, tubular aluminium, extends
from 15in to lift. Price 4/6.
Magneto Generator (hand), as used In tele-
phoner. Price 7/6.
gush -Pull Tramdormers, Input and output,

fidget, potted, place 5/- pair.
P.O. Type 3000 Relays. 2,000 ohm coil, 6 WI
d

contacts 7/6, 4 contacts 616.
Versatile Wire, single strand, 18 gauge, -.Ili
with p.v.c. covering. New f -sills on drum. _
Price 7/6 (3/6 carriage).
Wire Jointer (welder for 28 gauge or thin-
ner), in Bakelite case with trigger switch. -
works off step-down transformer. Price 2/6. 
Philips Trimmer, 0-30 Of. Price 9d. or

B707 with skirt for screening can.
g

11-61

dozen.
Holder,
6''40. n o. r 5/9 dozen.

Metal Rectifiers, 250 v. 60-80 mA., ideal I
for mains set or instrument, or to replace =-
that expensives valve. Price 3/9.
Multi -speed Motor with gearbox works on
A.C./D.C. mains, gives any speed from 1
r.p.m. Price 17/6 (2/6 postage).

==.

5 amp. 12 a, full -wave Charger Rectifier.
Normal price 17/6. Price 10/-.
Filament Transformer, 6.3 v. If amps.
Normally 8/6. Price 6/6 plus 1/- post. I
250-0-250 80/80 mA, Mains Transformer,
with 6.3 v. filament winding, half -shrouded, ....
drop through, standard replacement in 
many receivers, made to sell at 19/6. Price
13/6 plus 2!6 post and Ins. El
Ditto with additional 5 v. winding for
rectifier. Price 14/6 plus 2/6 post and ins. .='.
ORDERS over £2 post free except for heavy ON

.pitents,, iativiier. e postage or carriage is mentioned
III

Morganite Potentiometers
Single and 2 - gang 7-t _,.size iftandard s with '
ypes available,

good length 14 1spindle, II i.). f .... ,$)new and ...boxed.
Single types 1/- each, 4-: '---. iii20
values available: 5K, ......--

10K, 25K, 50K1 a
100K, 250K. 1 meg., 2 meg., Gang type 3/-

108K f meg.-i-f meg.. 2 meg.4-2 meg. WI
each -values available: 5K +5K, 100K +

Heavy Duty Thyratron j
Heater 5 volt 20 amp. Peak anode 16,000
volts. Peak plate current 120 amps. Unused,
perfect condition £5,

-'7-----

Magnetron
American and British makes. Several types
in stock. New and unused, for example, jl
American type 725A. Price £51101-. E..._

Klystrons i
Several types in stock. For example, Amer'. _.:.-

can type 714AB. Price 30/-. iii
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Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74.
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween -20' C. to +70' C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Reconditioned and calibration -checked B.C.221 Frequency Meters,
range 125 Kc/s to 20 Mc/s, still available.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mc,s (higher under favourable condi-
tions) available on request.

A

INSTRUMENT
Complete Specifications on application to:-

Sole Manufacturers TELEMECHANICS LTD
(Instrument Division Dept. W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
Telephone: Totton, Southampton 3666 Cables : 'Teleset," Totton, Southampton

Agents: Some overseas territories still available.

WE SEND THE BEST OF BRITAINS MI EVERYWHERE
r..61
CL,
ecC

 PROMPT DESPATCH SERVICE
 HOME AND EXPORT ENQUIRIES

WELCOME AT ALL TIMES
 110 VOLT ITEMS AVAILABLE

czi * RECORDERS
Vortexion W.V.A. L93 13 0 $267

M
Vortexion W.V.B.
Brenell Mk. V

£110 3 0 $315
64 gns. $192

ea Brenell 3 Star Stereo 89 gns. $267
fl Clarion Transistor 25 gns. $75

W
Cossor 1601 4 Tr. 37 gns.
Cossor 1602 4 Tr. 3 spd. 59 gns.

$111
$127

Simon Minstrelle 39 gns. $117

46-
Ferrograph 4AN 81 gns. $243
Ferrograph 4AH 86 gns. $258

A Ferrograph 808 Stereo 105 gns. $315
Grundig TK60 Stereo 128 gns. $384

ICC Grundig TK55 Stereo 92 gns. $276
= Grundig TK20 with Mit. 52 gns. $156

Grundig TK24 62 gns. $186
Grundig TK30 72 gns. $216

CZ Philips 4 Track 59 gns. $117
LW Philips 4 Track Stereo 92 gns. $276

- Philips 4 Track 34 gns. $102
6."- Reflectograph ' A ' iii Tr. 95 gns. $285
iliQ Reflectograph 'B' 4 Tr. 105 gns. $315
= Stuzzi Magnette 69 gns. $207

E.1
Stuzzi Tri-corder 75 gns. $225
* DECKS

= Wearite 4A L36 10 0 $105

W Wearite 4B E41 10 0 $119
> Brenell Mk. V 28 gns. $84

Brenell Stereo Deck L33 16 0 $101
r'61 Brenell Pre -Amp. and Amp. 424 0 0 $69

Microphones by Lustraphone, Reslo, Acos,
Simon Sound, Geloso, etc.

TAPES BY ALL LEADING MAKERS
* SPEAKER SYSTEMS
Quad Electrostatic f52 0 0 $149
Wharfedale SFB/3 E39 10 0 $113
Wharfedale Coaxial 12 E25 0 0 $156
Wharfedale Golden 10 if8 14 II $18
Tannoy I2in. Monitor L30 15 0
Tannoy ISin. Monitor E37 10 0
WB. 1016 E7 12 3 $16
Goodmans AL.120 E29 10 0 $84
Goodmans AL.I00 E23 10 0 $67
Goodmans Triaxiom E25 0 0 $72
Goodmans 300 LII 5 9 $32
Goodmans 400 E16 17 0 $46
Kelly Ribbon Mk. II L10 10 0 $30
B. J. Tweeter complete ES 5 0 $11

* MOTORS AND PICK-UPS
Decca Stereo P.U. 421 0 0 $45
Lenco GL60 Trans. Unit E28 19 2 E62
Lenco G L58/R. Stereo P.U. L29 3 10 $62
Garrard 301 L22 7 3 $54
G d 4HF/Stereo P.U. ... E19 17 7 $41
Garrard TA/Mk. II E9 15 8 $22
Connoisseur Motor Type 'B' L27 16 I $63
Connoisseur, 2 sp. Motor L16 3 I $36
Goldring 700 0 14 9 $21
Ronette DC284 E4 3 5 $9

* AMPLIFIERS & TUNERS
Quad 22 -Control Unit E25 0 0 $73
Quad II Amplifier f22 10 0 $65
Leak Stereo 20 Amp. f30 9 0 $87
Leak Point One Pre -Amp. E21 0 0 $60

MODERN RECTRICS,7

Rogers Junior Stereo E28 10 0 $81
Rogers Master Stereo Unit E35 0 0 $100
Quad FM Tuner E28 17 6 $60
Chapman AM/FM E29 8 0 $60

Enquiries for all items by firms mentioned
i this advertisement invited.

BINSON "ECHOREC"
is distributed exclusively by Modern
Electrics Lcd. (see W.W. Feb. page 92). It
is for superimposing controlled echo on
to any audio signal. It achieves within the
size of a compact, fully portable instru-
ment, effects normally requiring large echo
chambers and associated equipment. Three
working channels, echo interval is variable,
swell and other effects are obtainable.
ABRIDGED DESCRIPTION
 Three inputs and outputs.
 Push-button channel selection for I, 2

or 3 channels.
 Controls for echo intervals, volume of

echo, swell effect, volume level on input
channels, etc.

 Complete with fitted carrying case,
leads, plugs. A.C. mains.

Professional Discount

140 gns. $420 xeral.eete°rintiurier?e's" invited.

BINSON " BABY ECHOREC "
Similar to above but for

single channel working 80 gns. $240

We carry extensive up -to -dote stocks of equipment, compo-
nents and accessories by Britain's leading makers. Enquiries
dealt with by return.

164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)
Tel.: TEE 7587 & COV 1703 Cables: MODOHAREX. LONDON
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Plugs and
Sockets

A full range of connectors from 2

to 33 way, proven in use by the
electronic industries of the world

Covers may be instantly assembled
to any chassis mounting plug OR socket
for use as free unit, affording flexibility with minimum stock holding.

All sockets incorporate the new ELCOM 'butterfly' socket clip. This
much tested clip has withstood on test 193,000 insertions and reaches
a new peak in socket clip design achieving great reliability coupled
with low and constant contact resistance.

Elcom patent locking device may be applied to any units operating
under conditions of severe vibrational stress.

Rating: 5 amps per contact, and 1,000 volts under dry atmospheric
conditions. 500 volts high humidity.

DELIVERY FROM STOCK.

There is no better plug and socket.

A comprehensive catalogue giving dimensions, type numbers and prices will be forwarded upon request

(IDElectronic Components

London Stockists: Messrs. BERRY'S RADIO

25 HIGH HOLBORN, LONDON W.C.I Holborn 6231/2

WEEDON ROAD INDUSTRIAL ESTATE ' NORTHAMPTON

Telephone Northampton 2467 & 1873 Telegrams "ELCOM" Northampton
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Choose them in comfort...
hear them
at leisure! at

The REFLECTOGRAPH
B ", an extremely

versatile FOUR TRACK
RECORDER, price

105 gns.

AT LONG LAST!
Announce gently and absorb the shock . . .

THE ACOS " HI -LIGHT " PICK-UP
is in stock price £171171- with monohead.

Inspect and hear this extraordinary pick-up
at Webb's and you will forgive Cosmocord
Ltd. the production delay.

"Theree always
saraething new at

Webb's unrivalled stocks
cover everything from a
replacement stylus up-
wards. Attractive Hire
Purchase terms available.

You'll find everybody at
Webb's to be cheerful and
helpful. Come and compare
the merits of any combination
of Amplifier, Speaker, Pick-
up and Radio, in comfort and
at your leisure.

WEBB'S RADIO
14 SOHO ST., OXFORD ST., LONDON, W.I.

Telephone: GERrard 2089 and 7803
Shop hours:
9 a.m. to 5.30 p.m. (7 p.m. Thursday), 9 a.m. to 1 p.m. Saturdays.

10

IS

25

30

35

FOUR -TRACK HEADS
8+ HOURS OF RECORDING ON A 7 INCH REEL OF TAPE

RESPONSE CURVE ,AT 355 INCHES PER SECOND

30 100 5000
FREQUENCY IN CYCLES PER SEC,

Trade Export and Private enquiries invited

10.000

P. A. MARRIOTT & CO. LTD
284A Water Road, ALPERTON, Middx.

Tel: Wembley 7493

RECORDPLAYBACK ERASE

ACTUAL. SIZE OF HEAD
HEIGHT I" DEPTH r WIDTH r

TECHNICAL SPECIFICATIONS
PLEASE NOTE - Heads for the Four -Track Standard are themselves

made to record on TWO Tracks, so that with the tape reversed
(other way up) they record a total of Four Tracks (see Diagram)

RECORD/PLAYBACK HEADS
Track width
Inductance

Bias Current
Record Current
Output 1.42i.5m\i" (at 3:(?8°"Ain/sec.)-
Recorded Crosstalk ... ... Better than -70 dB.
Playback Crosstalk ... ... Not measurable

... 0.043 in.
400mH at I Kc/s.

0.0001 in.
... 0.45-0.8mA.

ERASE HEADS
Track width .. .. 0.056 in.

... Double Gap each of 0.004 in.
Impedance ... 20052 at 50 Kc/s.
Volts ... 10 V at 50 KO.
Current 50-60 mA.
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These large push buttons, which are easy
to survey, make its operation a pleasure.
They are very easy to control. All functions
can also be remote controlled. Transistor
operated tape tension adjustment is effected
by tape balance.
Convincing is its easy and amazing simple
construction out of easy accessible and ex-
changeable building components.

TECHNICAL DATA :
Tape Speed
Frequency Response

Signal to Noise Ratio
Distortion Factor ...
Wow and Flutter, weighted
(All quoted values are for 15in.fsec.)
The equipment being deliverable in full track or stereo
struction.
Offer with detailed leaflet on request.

MAGNETIC TAPE RECORDER
FOR STUDIO PURPOSES

I5in. and Min./sec.
30 cps to 12 k/cs

to -2 db
60 db minimum
2% maximum
±0.075%

con-

zet

ELEKTROMESSTECHNIK WILHELM FRANZ KG
LAHR / SCHWARZWALD (WESTERN GERMANY), POSTBOX 327, TELEPHONE 2053, CABLES: MESSTECHNIK, TELEX: 752934
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FOR BERYLLIUM COPPER PRESSINGS
TO THE CLOSEST TOLERANCES

CONSULT

C. BRANDAUER

r
RANDAUER
OF BIRMINGHAM

TOLERANCES NOW ± .00025" :
By pioneering the use of beryllium copper and precious

metals, Brandauer have achieved many manufacturing
successes which can be of great value to you.

Today we are among the largest most sought-after fabricators of beryllium copper pressings in Britain-thanks to
a hundred years of heat treatment experience, specialised plant, and ten years of research. Being craftsmen, experts
and Indeed the outstanding specialists in beryllium copper, we work with extreme precision in miniature and sub-
miniature presswork; in certain circumstances, we regularly maintain an accuracy of plus or minus .00025in.

All components are made to customers' own requirements. It is significant that several million Brandauer units
are in daily use in the radio, television and aircraft industries, in radar installations, record players, switch gear,
electronic computers and a wide range of other equipment.

EARLY DELIVERIES OF FOUR SLIDE WORK :
This is also helpful. So are our large stocks of material. They enable us to quote early deliveries for most pressings

and compethive prices for all. Therefore-for time and tolerance, quality and price, choose Brandauer. Further
Information and samples gladly sent on request.

BRANDAUER
Brandauer also specialises In precision pressings manufactured from all ferrous and non-ferrous materials
including the cupro.nick,d

& CO. LTD., 401 NEW JOHN STREET WEST, BIRMINGHAM 19
Telephone: ASTON CROSS 3818

WEYMOUTH

PRINTED CIRCUIT
"6 TRANSISTOR"
Transistors 4
Condensers (Incl. Variable)

s. d.
0 0

1 18 6
Resistors 18 6
I.F., Osc., & Driver

Trans., Printed Cir-
cuit, Aerial Coil 2 14 0

Switch 2 6
Knobs, Bolts, Nuts, etc S 0
Instruction Book 2 0

Total E10 0 6

OR ALL AT
SPECIAL PRICE OF

t9-0-0

PYE MOZART

.11me e
FM

TUNER

Incorporating a push-button on -off
control and built-in power pack. It
gives good reception up to 30 miles
(indoor aerial) and 80 miles (outdoor
aerial). Features include: Automatic
Frequency Control; Twin Limiters.
Frequency response: 20-20,000 c.p.s.
In expanded metal case or chassis
form. Model HFTIO8M E24.
Model HFT108 (Chassis) E22.

PYE
MOZART
STEREO
AMPLI-
FIER
IOW. Per
Channel
Output.
Model HFS20 (Chassis) OS. Or In(Speakers available at 24.6) expanded metal case, 06/15/0.

SOLE
LONDON

DISTRIBUTORS
OF

ELCOM
MINIATURE
MULTI -WAY

PLUGS & SOCKETS

LARGE STOCKS ALWAYS AVAILABLE OF
 BELLING -LEE  BULGIN  COSMOCORD  GILSON
 GOODMANS  "LAB"  T.C.C.  WELWYN etc., etc.

Full Range of

HI-FI,
MONAURAL
& STEREO

ON
DEMONSTRATION 25 HIGH HOLBORN, LONDON, W.C.1.

Tel.: HOLborn 6231/2

Fully
Illustrated

CATALOGUE
of H!-FI and
ELECTRONIC
EQUIPMENT
6d. Post Free

"Q -MAX"
SHEET METAL PUNCHES

Patent No. 619178 and Patents
pending

Round, Square and Rectangular
NEW SIZES:
11/16" SQUARE 25/-
21/32" x 15/16"

RECTANGULAR 32/6

(

"Q -MAX" MODEL G.D.O.-2

GRID DIP OSCILLATOR
An ideal instrument for the deter-
mination of tuned circuit resonant
frequency, tuning transmitters with-
out application of power, for the
determination of coil mutual and
stray inductances and both fixed and
stray capacitances. Built-in mains pack.
Covers 1.5 to 300 MO. in eight ranges.
PRICE IS GNS. Complete.
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When you, use a Recorder
MONO OR STEREO

see that the
name

t

is on the heads
BOGEN Tape Heads are used in the finest equipment
throughout the world by broadcasting authorities, labora-
tories, industry, etc. They are also to be found In more
and more of today's best known British and Con-
tinental domestic recorders. They are made in West
Germany by Bogen, who specialise exclusively in the design
and manufacture of magnetic heads to extraordinary high
standards. Heads for electronic computors, for audio and
visual (TV) recording are avilable. Through BOGEN, four
track domestic stereo and/or mono recorders are made
possible, doubling playing time and providing at 31 i.p.s.
standards better than those often associated with twice or
four times that speed. These heads are available to in-
dividual users as well as manufacturers. They are also the
same as those used by some commercial producers of pre-
recorded stereo tapes. With BOGEN you are assured of
finest possible recording and reproduction, long working life,
and true dependability.

HOW FINE A GAP?
In 1957, Bogen proved their
ability to produce heads with a
gap of less than 0.00004in.
(I micron) with linear response
30-16,000 c/s at Iiin. Con-
sistent with the best currently
available equipment, it has
been found that a gap of
0.0001375in. as at present
standardised by Bogen gives
not only the very finest repro-
duction, but ensures long
working life with maximum
dependability. Bogen 4 -track
heads were first available
in 1959

BOGEN 4 TRACK STEREO/ MONO HEADS
For Record/Replay and Erase. These heads are easily fitted to existing decks for stereo or mono quarter
track operation. They are characterised by the same precision standards of manufacture as Bogen
heads costing over E100 per piece.

 FREQUENCY RESPONSE 30- SCREENING - Fully mu -metal
16,000 c/s at 3; i.p.s.: 30-10,000 cis screened. Colour coded screened
at Ig i.p.s. using high quality tape and leads.
amplifier systems.

 MAGNETS-Of special laminated  CONSTRUCTION-to very small
steel, finished to micro -precision size. Mirror smooth face to tape.
standards of accuracy.

 GAP -3.5 microns (0.0001375in.) per  WORKING LIFE-l0,000 working
channel ground and lapped (twice as hours. Equal to 10 years normal use
good as normally accepted standards). in a domestic recorder.

PRICE-Set comprising 4 -track record/replay head and erase head, retail -15 gns.

Above - SA.820 - 6 -
Channel Head 108 gns.

Centre - SA.720 - 4 -
Channel Head 72 gns.
Below - S.A.420 - Head
for sound on 16 mm.
Film. II gns.

Gopalco Ltd.,

OGEN
ininimminomaimmin

MAGNETIC HEADS FOR ALL
RECORDING REQUIREMENTS

I, LONG ACRE, LONDON, W.C.2. Telephone:
Covent Garden 2052
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AVANTIC -
A SHORT LIST FROM

OUR VAST STOCK
COSSOR "TRAVELLER'S FRIEND"

4 TRANSISTOR POCKET RADIO
Complete kit of parts to build this wonder-
ful set. Size 6 x 3j x 1 tins. Weight
17 ozs. Printed circuit, Ferrite aerial,
2 in. Speaker. Original price 18 gns.
£7-19-6 Complete P. & P. 2/6

"EASY SIX" PORTABLE TRANSISTOR
RADIO

Printed circuit, ferrite aerial, 5in. speaker,
push-pull output. Long and Medium
waves. Complete kit of parts.
£9-15-0 P.& P. 1/6

LABGEAR AUDIO POWER OUTPUT
METER

Build this wonderful meter in an evening.
Two ranges: 25 mW-1W and 1 W to
10 W. Accuracy 5%. Complete kit:
£2-19-6 P. & P. 2/-

A LIMITED STOCK LEFT OF OUR COSSOR
TRANSISTOR RECORD PLAYER

Easy to build-includes 4 transistor
amplifier (ready assembled), case, speaker,
player and P.U. 45 R.P.M., and knobs,
etc.
£5-9-6 P. & P. 5/-

WIRECOMP
ELECTRONICS
378, HARROW RD., LONDON, W.9
Telephone : CUNNINGHAM 9305
Hours of business: 9 a.m. to 6 p.m.
Open all day Saturday. Opposite Pad-
dington General Hospital. Buses 18B
and 36 pass the door.

TRANSISTORISED
POWER
AMPLIFIERS
PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS

ENQUIRIES:-

STANSTED, ESSEX.

STEREOPHONIC HI-FI EQUIPMENT AT "GIVE AWAY" PRICES
THE ONLY REMAINING STOCKIST NOW SELLING THE FAMOUS SPA2I AND

BM6I I. ALL MODELS 100-250v. BRAND NEW IN MAKERS CARTONS

STEREO AMPLIFIER AND PRE AMPLIFIER
Twin 25 watt ouput. 6 inputs for each channel.
Speaker output 40, 80, 160. Size 14; in. wide,
4in. high, 14in. deep. LIST PRICE E48-10-0

£29-10-0 CARR. & INS. 12/6

'AT

BM611
VHF FM/MW-AM RADIO TUNER

8 valves plus rectifier. Auto freq. control.
Magic Eye tuning. Size 141in. wide, 4in.
high, 101in. deep. LIST PRICE £40

£25 CARR. & INS. 7/6

SPA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

Twin 10 watts output, 3 -dimensional Monaural
reproduction by combining both channels, 3
inputs for each channel. Size 14' -.in. wide,
4in. high, 8/in. deep. LIST PRICE £29-8-0

19 GNS. CARR. & INS. 7/6

DL7-35
POWER

AMPLIFIER

54 watt peak output. Freq. response 5 c/s-
30 Kc/s ±OdB. Two of these can be used in
conjunction with SP21/2 Pre -Amp Control
Unit for stereophonic reproduction. Size
I41in. long, 9in. wide, Bin, high.

116-19-6 CARR9& INS.
LIT PRICE £

2/3 61-10-0
1

SP21/2 STEREO PRE AMPLIFIER CONTROL
UNIT

Twin channel. Desiged primarily for use
with two DL7 35 Power Amplifiers. Six
inputs for each channel. LIST PRICE 128-10-0

£16-19-6 CARR. & INS. 7/6

PL6/21 20 WATT MONAURAL AMPLIFIER AND
COMBINED PRE -AMPLIFIER CONTROL UNIT

5 Inputs. Size 14/in. wide, 9in. deep, 4in.
high. LIST PRICE £29-11-0

19 GNS. CARR. & INS. 7/6

STEP11 STEREO PICK-UP PRE -AMPLIFIER
UNIT

Size 7/ x 41 x 2 11in. LIST PRICE £6-16-6

£4-1 9-6 CARR. & INS. 7/6

SPECIAL OFFER TO ALL OUR CUSTOMERS. Two DL7-36 Power
Amplifiers and one SP21/2 Stereo Control Unit at a special price of 47 GNS.

Ideal for use in clubs, halls, public performances, etc.

STANSTED 3132

KNOBS

BETTER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS, TERMINALS. ETC.
OVER SIXTY STOCK PATTERNS. ENGRAVING TO INDIVIDUAL

REQUIREMENTS

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390

with Trigger -Action
Spring -Loaded Clips

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

For Safety's Sake
use AVO Prodclips

Patent No. 748811
Safety first every time with these patented spring-
loaded AVO Prodclips.
Cleverly designed for use as insulated prods, they are
insulated for reaching and holding test points which are
difficult of access.
Suitable for use with AvoMeter, Muhiminor and Avo Electronic
Test Meter Leads.

Post Free 15/- per pair

4.'41(03(r1:0 AVgIUGrGHEOlgAG,9E-0941;101NU,ler.1.`

VICtoria 3404 (12 lines
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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BEULAH
ELECTRONICS

a
MIII.3EICITML4C.ATIC3SI

offer a highly competitive Range of

TEST EQUIPMENT!
MODEL 0-12UF Laboratory

OSCILLOSCOPE

Here's an instrument to
give laboratory service at
less than utility 'scope
price! The large flat

screen ensures great accuracy and facilitates
observation. An outstanding feature is
the use of a patented sweep circuit of
exceptional range which covers 10 c/s.
to over 500 Kc/s. in five steps, many times
he sweep range of other 'scopes. Gold-

plated printed -circuit. Large Sin. Flat
Screen. Wide Band Amplifier for TV and
F.M. Servicing. Vertical Band -width 3 c/s.
to over 5 Mc/s. Electronically stabilised
power supply.

£44 complete with 48 -page Handbook
plus carriage.

MODEL 0-12U (in Kit Form)
£34. 15s.

MODEL

AG-9U/F

5"
MODEL

BEULAH
ELECTRONICS

f EST EQUIPMENT
IS CONSTRUCTED FROM

THE FAMOUS

Heathkits
Now you can purchase test
equipment at competitive prices
FACTORY ASSEMBLED!

FACTORY WIRED!
FACTORY TESTED!

Officially Lpprcvcd by
DAYSTROM LTD.

See the range at our London
Showroom, 138 Lewisham Way,

New Cross, S.E.14 or
at the Radio Show Earls Court,

August 24th -September 3rd
Stand No. 405

Deferred terms available on most
items. Please ask for details.

AUDIO SIGNAL GENERATOR
Wide Band (10 c/s. to 100 Kc,'s.). Less than 1% distortion (20
c/s.-20 Kc/s.). High grade 200 AA f.s.d. meter with large
scale for precision measurement. An invaluable instrument for
hi-fi audio and many ultra -sonic and I.F. applications requiring
an almost perfect sine -wave signal, without the necessity of
expensive filters. The instrument has a very well -designed
power supply which includes a double -wound mains transformer
with a very effective smoothing circuit. Eight different switch
selected voltage ranges covering from 0-0.003 f.s.d. to 0-10y.
f.s.d.

£26.3s. compete with 24 -page Handbook.

MODEL AG -9U (in Kit Form) £19. 3s. Od.

V-7A/F

VALVE VOLTMETER

Internationally famous.

Performance and professional appearance
equal to many higher priced instruments.
Gold-plated printed -circuit.
High Input impedance (11 megchms).
The V -7A measures A.C. volts (0-1.5,
5, 15. 50, 150, 500, 1.500) R.M S. and A.C.
volts (0-4. 14, 40, 140, 400, 1,400 and
4,000) pk.-ro-pk. D.C. volts (0-1.5 5,
15, 50, 150, 500, 1,500). Ohms (with 10
ohms centre) X1, X10, X100, X1,000
XIOK, X100K, ar.d X1 megohm.

£19 complete with 32 -page Handbook.

MODEL V -7A (in Kit Form)
£13.

MODEL O.S. I/F

New Low Price:
Service

OSCILLOSCOPE

This is an ideal light and compac
portable 'scope for the serviceman
the overall dimensions being Sin. x
8in. x 14 tin. long at a weight of
10 lb.
Specification
Time Base 10 c/s. to 100 Kc/s. and 50 c/s. sine wave sweep.
X amp. Sensitivity 1 Vicm. at 1 Kc/s. Calibration 1 v., 10 v.
and 50 v. peak to peak available on front panel.
Valve Complement : 2 -ECHO, 2-EF80, 1-ECC82, 1-EZ80,
C.R. Tube 1-3AFP1 or equivalent (22in. dia.).
Power Requirements. 200-250 volts, 40-60 c/s. A.C. 40 watts
(fused).

£26. 7s. 6d. plus carriage
MODEL 0.5.1 (in Kit Form) £18. 19s. 6d.

**I
o44

PLEASE SEND CASH WITH YOUR ORDER NOW OR ASK FOR ILLUSTRATED LEAFLETS
TODAY stating instruments in which you are interested.
We shall be pleased to quote for supplying made
up, any item in tne "Heathkit" Range.

SOLE DISTRIBUTORS for
Aft.

BEULAH

DIRECT TV REPLACEMENTS LTD.
(The Largest Stockists of specialised TV Replaaments in
Great Britain)
Dept. WW/9/60 138 Lewisham Way, New Cross, London, S.E.I4
TIDeway 6666 Day and Night Service: TlDeway 6668

Mr..31DOWNLC1019r2riCtg3

Some of the other top -grade Heathkit
instruments available, FACTORY
ASSEMBLED, WIRED AND TESTED.
Capacitance Decade Box
DC-IU/F E9 0 0
Model DC -1U (in Kit Form) a 18 6

Resistance/capacitance Bridge
C-3U/F .................. E13 2 6

MODEL C -3U (in Kit Form) E7 19 6

Audio Valve Millivoltmeter
AV -311/F . E19 19 0

MODeL AV -3U (in Kit Form) El3 18 6

Audio Wattmeter AW-1U/F E19 19 0

MODEL AW-IU (in Kit Form) El3 18 6

Electronic Switch S-3U/F ...... LH IS 0
MODEL S -3U (in Kit Form) £9 18 6
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Please quote Dept W.W.
36 WINCANTON RD., HAROLD/AILL, RO
POLISHED STEEL CASES. Useful for the
Home constructor for building that Baby alarm,
crystal or transistor set. Lid removable by tv,(ci
screws. Size: 33in. x Sin. x lkin. Only 2/9
each. New Ex -Unit.

\I\ROTARY TRANSFORMERS TYPE HT.3
Input: 11.5 volt..
Output: 250 volt
at 120 mA. Type
HT. 32 Input:
11.5 volt. Output:
490 volt at 65 mA.
HT.31. Ex -Units
but tested, 35/- ea.
HT.32 New in
cartons, 20/- ea.

DRAYTON COMPACT CAPACITOR
START AND RUN MOTOR. Type RQG.
Beautifully constructed to stringent Ministry
spec. Fully reversible, and made to operate on
200/250 v. A.C. 50 cycles. 175in. oz. torque at
2,250 r.p.m. Condenser req.: 5 mfd. 350 v.
D.C. Size: 21in. dia., 2kin. wth., bin. x kin.
spindle. Only 35/-.

HYSTERESIS MOTORS. By Smith's Aircraft
Instruments. Type: HM2/I/D. Drag Cup. 2 volt
400 cycles. 40/- each. New. Type: HM/14/1.
115 volt 400 cycles. 50/- each. New. Type:
HM/12/10. 115 volt 400 cycles. 50/- each. New.

TELEPHONE SETS
Ex -Army. TYPE " F." Ideal Phone
system between 2 points. Efficient
up to 5 miles. For use in Factory,
Building Sites. Timber Yards and
Offices. Housed in portable carrying
case, and complete with Ringer and
100ft. twin twisted telephone wire.
As new. Tested and guaranteed.

Our Introiuctory Price Offer
£6.15.0 per pair.

MINIATURE
DYNA IC SPEAKERS
Made to rigorous Government
specification for the Admiralty.
As supplied with all current
Trans' tor Kits. Can also be
use as sound power intercom
2. . diameter. 319 each.
New and unused.

8 FOOT WHIP AERIALS. Supplied in
2 sections. No. I and 2. ZA126800 and 26286.
Each section collapsible down to Ift., with
retaining wire through each section. Ideal also
for Radio Control, fishing rod or pennant
mast. 7/6 complete. New.

PLESSEY E.H.T. CONCENTRIC CONNECTORS
Types available. Plugs: CZ 64562/
64658/64646. Sockets: CZ
64647/64659/64661. New and
unused. For Radar
Stations, TV Link-
ups and Atomic
research appli-
cations.

PANEL FUSEHOLDER ASSEMBLY
ZA/US 1054. American pattern.
Will take standard cart-
ridge fuses. New.
2/6 each or 61- pkt. of 3.

AMPLIFIER FIELD TELEPHONE No. I.
Single stage amplifier designed to extend the
working range of the above Telephone, or
Telephone Type " L." Complete with working
instructions, spare valve and Canvas carrying
case. New. 27/6 each.

CASES SPARE PARTS No. 5C. ZA/US 1839.
Complete. For W/S. No. 19. 15/- each. New.
HEADPHONE AND MICROPHONE
ASSEMBLY, No. 10. Moving coil. As used
on W.S No. 19. New and packed. 30/- com-
plete assy.

BLOWER MOTOR. Hoover type, 80 volt.
Will operate on 250 volt A.C. with 8 mfd.
condsr. in series. New and unused. 17/6 ea.

OPE RATORS or
INSPECTION

LAMPS

Type No. 6A. ZA 12645. Takes

M.E.S. bulb. Ideal for Aircraft,
Car dash, Map or T/X inspection.
319 each. New and unused.

HEADPHONES. Low resistance. Type
DLR5. Suitable for crystal sets, or intercom.
self -energised phones. New. 6/6 pair.

TERMS: C.W.O. or C.O.D. ALL CHEQUES and P.O.s payable to M. Sheridan (Electronics) Ltd. All our goods are guaranteed new or in
working order. Money refunded in full if not absolutely satisfied. Orders despatched same day. No postal or packing charges.

Truffolyte

Labels

Labels, with
your own
wording made
to order.
Send now ...

3kw
HEATER

S.C.E.E. Ltd. REDDICAP TRADING ESTATE
SUTTON GOLDFIELD. Phone: 5666

Send us your enquiries for all types of

QUARTZ CRYSTALS
for :

RADIO FREQUENCY CONTROL
FILTER PURPOSES

ULTRASONIC PURPOSES
METALLIZED TO SUIT REQUIREMENTS

ANY SHAPE AND SIZE CUT TO SPECIFICATION

PIEZO LIMITED
26 St. Albans Rd., Watford, Herts. Tel : Watford 27808

LOUDSPEAKER UNITS
Model 151 15' HD UNIT
Diameter over lugs 151in.; overall depth 71in.;
Power handling 35 watts R.51.8.; Voice coil
diameter 315.; Flux density 12.000 gauss; Total
flux 310.000 lines; Main resonance 20-25 c.o.s.:
Frequency response 20.3,501 c.o.s.; Input
impedance 15 ohms; Nett weight 171es.
This 15in, unit is fitted with a curvilinear cone
foam plastic surround and an extra long voice
coil winding which permits large amplitude
movements without introduction of harmonic
distortion. The very large viiCe coil diameter
and special construction result in a very large
power handling rapacity and this unit may be
used for any heavy duty requirement such as
cinema or public address or as the bass unit in
a high fidelity multi -speaker system. It is
suitable for all types of relies enclosure horn
loading or open baffle mounting.

Price £18.

Model 301 H.F. UNIT
Overall dia. 3in.; Overall depth llin.; Power
handling 15 watts; Instantaneous Peak; Voice
coil dia. lin.; Flux density 17,000 gauss; Fre-
quency response 1,500-18,000 c.o.s.; Input im-
pedance 8-15 ohms.
A pressure type high frequency loudspeaker.
Handles high note portion of 15 watts of music.
Response is level over range 2.000 to 14.000
c.o.s. beyond ..hick there is gradual roll -off
giving useful range of 1,500 to 18,000 c.o.s.
The special hardened aluminium diaphragm with
unique loading system gives clean distortionless
output at all frequenc.es in its range which is
completely tree 01 resonances or colorations
Will extend range o/ any existing speaker system
and greatly increase transient response and
"realism." £3 15 -.

Not subject to Purchase Tax
(Carriage paid in U.K.)

illustrated leaflet available

FANE ACOUSTICS LIMITED
BATLEY YORKSHIRENot subject to Purchase Tax (Carriage paid in U.K.) Illustrated leaflet available
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ARTICLES to be judged must EITHER
(a) concern British achievements in radio, television and
electronics and have been published, between January and
December of any one year, at home or abroad in registered
newspapers or journals available to the public, OR
(b) be devoted to electronics and have been published in
trade or technical journals serving the steel, food, atomic
energy and other industries in which electronic control and
production are being increasingly used, OR
(c) tell of British accomplishments in radio, television and
electronics and have appeared in a manufacturer's journals
circulating overseas ; such articles are eligible for one of
the six awards.
WRITERS who are salaried wholly or mainly for writing
or who are earning 25% or more of their incomes from fees
for articles or from royalties are NOT eligible. joint awards

PANEL OF JUDGES

FOR WRITERS

The Electronic Engineering Association and the

Radio Industry Council are to award

premiums of 25 guineas each for articles, which,

in the judges' opinion, are likely to enhance the

reputation of the Radio and Electronics Industry

and to focus attention throughout the world

on British leadership in these fields.

may be made, but BOTH or ALL the writers concerned
must be eligible.
CRITERIA will, principally, be :- The value of the article
in making known British achievements in radio and elec-
tronics ; technical merit ; originality ; presentation and
clarity. Importance is also attached to arousing and sustain-
ing interest of lay personnel, such as executives and
administrators, and not simply scientists and technicians.
PROCEDURE Authors-or editors-should submit, on
publication, a copy of the journal, or relevant pages, proof
or reprint, together with a signed declaration that the writer/s
is/are eligible, to the Secretary, The Electronic Engineering
Association, I I, Green Street, Mayfair, London, W.1,
with a request that the article be considered. All entries
for this current year should reach the E.E.A. offices before
the end of 196o and not later than 15th January, 1961.

Prof. H. E. M. Barlow, BSc (Eng), PhD, MIMech E, MIEE, Prof. Electrical Engineering, University College, London.

B. C. Brookes, All, Senior Lecturer, Dept. of Engineering, University College, London.

A. H. Cooper, BSc F. Jeffery G. Reeves

Dr. R. C. G. Williams, PhD, BSc (Eng), MIEE, MIMech E. ACG1, DIC.

THE ELECTRONIC ENGINEERING ASSOCIATION
H. GREEN STREET, MAYFAIR,

LONDON, W.I

THE RADIO INDUSTRY COUNCIL
59, RUSSELL SQUARE,

LONDON, W.C.t

WRITE NOW
for full details of these Awards, and how to compete, to the
E.E.A. As a writer, or editor, YOU can help to create an
increased awareness of Great Britain's leading part in the
development of radio, television and electronics,
by entering or supporting this competition.
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OXeOsD SIRE Fr
PREMIE

123 gottan am Court Rd., London. W.1. Tel: MUSeum 3451/2

THE EASY SIX
6 -Transistor Battery Portable
MAY BE
BUILT FOR E9.1 5.0 PI" 3/- P. P.
Ever Ready PP7 Battery Extra 3/3
STAR FEATURES: * Six lst grade Willard
Transistors * Internal Ferrite Rod Aerial *
* Provision for Car Radio Aerial * Sin. Loud-
speaker * Printed circuit, with component
positions indicated * Preaireembled Dial Assembly
* 500 ruilliwatts. Push Pull output * Full
medium and long waveband coverage*Attractive
two-tone Blue/Cream Vyuide covered Cabinet,
dimensions 81in. x Elie, x Sin. * Full poiut-to-
point instructions supplied. * Weight 3Ib with
battery.

Assemble it yourself and

SAVE £ £ L's
COMPACT GRAM. AMPLIFIER

2 -valve printed circuit type for use on A.C. or
D.C. 200/250 v. mains Incorporating modern
miniature valves. Output 2 watts, overall dimen-
sions 61 x x 31in.
Price 59/6, plus P. & P. 2/6.
Amplifier Cabinet, £211916. plus 5/- P. & P.
7 x din. Elliptical Speaker, £11116, plus 1/6 P. & P.
Latest -type Collaro Conquest 4-spd. Changer.
£7119/6. Pins 5/- P. & P.
If all the above items are purchased at the same
time they can be supplied at £13/16,-, pine
10/- P. & P.

TAKE ADVANTAGE OF THESE

DRAMATIC PRICE REDUCTIONS
AVANTIC DL7/35 Power Amplifier. Specifications: power output
54 watts peak; L.S. impedance 4, 8 or 16 ohms, power inputs 105-250 v.
Valve line-up GZ34, 2-EL34, ECC83, EF86. Dimensions 141 x 9 x 84in.
Original price 30 gns. P & P. 12/6. OUR PRICE E16/19/6.
AVANTIC SP2I. Stereophonic Pre -amp Control Unit. Brief specifica-
tions, 6 inputs for each channel, bass, treble, volume control, on/off
stereo/3D/reverse stereo switch, stereo phase switch, low pass filter.
Power requirements 6.3 v. at 1.3 A., A.G. 350 v. at 5 mA. D.C. Dimen-
sions I41 x 9 x 4in. Original price C2.81101-. P. & P. 7/6. OUR PRICE
E16/19/6.

AVANTIC STEPI I. Stereophonic Magnetic Pick-up Amplifier
Unit. Price E4/4/..

AVANTIC SPA!! Stereophonic Amplifier. Technical details: power
output (each channel) 10 watts peak, L.S. impedance, 4, 8 and 16 ohms
6 -position input selector, bass, treble, volume on/off controls, stereo
reverse switch, phase reverse switch, stereo balance control, P.U.
balance control. Dimensions 141 x x 4in. Original price 28 Gns.
P. & P. 7/6. OUR PRICE 19 Gns.
AVANTIC PL621 20 -watt monaural Amplifier, frequency response
10 cis. -30 Kc/s. I bB. L.S. impedance, 4, 8 or 16 ohms. Dimensions I 4in. x
81 in. x 74in. Original price 29 Gns. P. & P. 7/6. OUR PRICE
19 Gns.

AVANTIC STEP2I. Stereophonic Tape Pre -Amplifier Unit. Price
E4/4/..

All this equipment is Brand New and in manufacturers' original sealed cartons. Full descriptive literature available.

1111

THE Petite
PORTABLE

£77MAY BE
BUILT FOR 0 P & 3/- P'

Batteries extra.
H.T. 10/- (Type B126) or
equivalent.
LIT 1/6 (Type AD 35) or
equivalent.
 High Q frame aertills.
 High sensitivity on both

wavebands.
 Medium and long wave superbet circuit
 Instruction book 116.
 Clue only 8 x 8 x 4iin.
 Weighs. including batteries 511b.  4 valves of the

economy type.

a

WHY NOT TAKE ADVANTAGE
OF THIS WONDERFUL OFFER !
Two DL7, 35 POWER AMPLIFIERS. Combined Price

SP21 2 STEREO CONTROL UNIT. 47 Gns.

A SIX TRANSISTOR POCKET RECEIVER
complete with Earpiece and Plastic carte,

£14 . 14 . 6 Flattery extra 2/6.
Plus 2/- P. & P.

This amazing Receiver is so small that it
will fit snugly into a shirt pocket or

 ladies' handbag, size being only 4 x 21 x
1 lin. Ferrite Rod Aerial is used, full
station selectivity on medium wave band.

PREMIER BATTERY ELIMINATOR
Housed in two containers which are to replace
AD 35 and B126 batteries.
KIT 37/6 plus 2/- post and packing. Only
suitable for use with DK 96 Series valves.

THE MODEL FMA(1
FERGUSON

FM TUNER
13 gns plus 31-p. & p.
Th is Tuner has been
designed for nee with
Radio Receivers or
Hi -S1 equipment. The Unit is completely sett -contained
being self -powered and housed in a hammered metal
finished steel case, measurements 10 x 71 x Olin. Brief
technical apecificetiona: Frequency coverage 87.6-100 Mee./
(continuously). Valve lineup: 2-EF80, ECF80, 2 ger-
manium diodes and metal rectifier, for operation on A.C.
mains 200/250 v. 50-60 cycles.

SUPERHET
may be built for

WHY NOT

DO IT

YOURSELF!

£7 . 7 . 0
T.R.F. m ay

£5 . 10 . 0be built for

Plus 3/-
p. & p.
Plus 3/-
p. & P.

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12 x 61 x
51in., in either walnut or ivory Bakelite or wood
1/- extra. Individual instruction books 1/ -
each, post free.

THE 'CLARION'
Transistorised miniature battery -operated

TAPE RECORDER
*Completely transistorised circuit.
*Constant governed speed of 31 I.P.S.
* Recordings Interchangeable with other recorders.
* Remarkable reproduction on both speech and music.
Price complete with Microphone 25 GNS plus 51 -
and tape- P. & P.

THE MID -F1'
A NEW DESIGN 41
WATT AMPLIFIER
KIT
MAY BE
BUILT FOR 95/ -

Plus 3/- p. & p.

A new circuit for the home constructor requiring a good
quality medium -powered Amplifier for reproduction of
Records or P.M. Broadcasts. Technical Specifications:
separate bans and treble controls. Valve line-up EF86,
EL84, EMU Voltage adjustment for A.C. mains from
200/250 volt, 3 or 15 ohms impedance. Negative feedback,
Size 7 x 5 x Sin., overall height Sin. Silver -hammered
finished Chassis.

THE VICEROY
QUALITY CRYSTAL
MICROPHONE A good -

quality crystal Microphone for the discerning
enthusiast, finished in polished steel with Muting
Switch and detachable lead. Price 42/-, P.P. 1/6.

FOR THE BEGINNER
A two -transistor, medium wave, receiver,
ideally suited for the young enthusiast or
the beginner. Incorporating two transis-
tors and one diode and operating on two
pen torch batteries.
Simple to construct, with full instrurtiotas
supplied. No headphones required.
Complete set of components, including
plastic case. nig plus 1/6 P. & P/ Batteries extra.

THE MODEL VT41 VALVE
FILAMENT TESTER

Will instantly check the
filaments of all Radio and
T.V. Valves, Fuses and Dial
Bulbs. Will also give an
accurate circuit continuity
test and also has built-in
7 and 9 valve straightenera.
Size 51PRICE 30 with Battery, poet paid.

CAGY MODEL B20 MULTI -METER
DC/V 0-0.5 v. 0-2.5 v. (2K.ohmal V)
DC/V 10.50-250-500-1000 v. (4K.obnati/V).
AC/V 10.50-250-1000 v. (4K.ohms/V).
DC/mA 0-100 microamps (500mV)
DC/mA 0-2.5-25-250mA (250roV1
OHMS. 2K-20. meg.
COMPLETE WITH TEST LEADS -
PRICE £671070 plus 2/- P. & P.

CABY MULTI -METER A-10
DC/V I0.50-250-500 lk (21co/V)
AC/V 10-50-250-500-1k0 (2k0/V)
Ranges: DC/mA 0.5-25-250 (250mV)
OHM 0-10 Is11-1MD.

Complete with test leads £4/10/0P. & P. 2/6.

)) ]END,
-/--11111111111
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PREMIER
309 Edgware Rd., London. W. Tel: PA0ington 0963

HARROW AD

MsefilE
nilit C

...1111111Lw

Visit our large and comprehensive 111-171 showrooms

PRICE, includdig Mic., Tape and Spare
Spool Only 19 Gns.

The ' Carol
TR/1 TAPE RECORDER
(AT A PRICE YOU CAN AFFORD)
INCORPORATING THE NEW B.S. R. TAPE
DECK. A Quality Tape Recorder at a price
that YOU can afford.
The operation of this Recorder Is simplicity
itself and the quality in both reproduction
and finish, leaves nothing to be desired, the
cost being well below present-day prices.
Amplifier Controls. On/Off Tone and
Volume Controls.
Power Output. 3 matte.
Overall Sim: 135 X 12 x 81n.
Weight: 20 lb.
STAR FEATURES:
Deck Controls. Record/Playback Switch
and reword switch with interlocking device
to prevent accidental erasure.
Speed: Single 31 in. per sec.
Playing Time: 31111. Standard Tape 18 hrs.
L.P. Tape 2 hrs. 8 mine.
Inputs: Sockets for Microphone, Radio,
Grant, etc., with extension Speaker Socket.

TAPE DECKS
Latest BSR Monardeck. Single
speed 3 i.p.s. Will take 5in.
spools. £911916. P. & P. 5/-.
Collaro Studio Tape Trans-
criptor. 3 speeds 1*, 3f,', 71 i.p.s.
3 motors. Push-button controls.
Will take 7in. spools. £12 19 6.
P. & P. 7/6.
Collaro Mk. 4 Tape Trans -
criptor. Twin track operation.
3 speeds, %, 71, 15 i.p.s. Will take
7in. spools. £17/19/6. P. & P. 7/6.
Tape Recorder Amplifier, speci-
ally designed to match the Collaro
Studio Tape Deck. £12/17/6.
P. & P. 4/, Size Hfx5x3M,
uses 3 valves, magic eye, contact
cooled metal rectifier. Incorporates
mike/gram/radio inputs, ext. I.s.
jack, superimposing switch, with
matching knobs.

RECORDING TAPE
By well-known manufacturers, brand
new, boxed and fully guaranteed.
1,800ft. on 7in. spool 32/6
1,200ft. on 5.1in. spool 22/6
P. & P. 1/- per spool.

AMERICAN
RECORDING TAPE

Manufactured by Ferrodynamics,
brand new and fully guaranteed.
1,200ft. on 7in. spool 25/-
1,800ft. on 7in. spool 35/-
600ft. on 5in. spool 16/-
P. & P. 1/- per spool.

SINGLE PLAYERS
Collaro Junior 4 -speed Player, com-
plete with Pick-up .... £3 15 0
Garrard 4SP 4 -speed Player, com-
plete with Pick-up and automatic
stop £6 9 6
Garrard TA Mk. 2, 4 -speed Player,
wired for stereo, with plug-in Head

£8 10 0
Philips AG2009, 4 -speed Player,
with diecast turntable and Microlift,
wired for stereo £10 10 0

P. & P. 3/6
RECORD CHANGERS

BSR UA8, 4 -speed .. £6 19 6
BSR UA8 4 -speed with stereo
cartridge £7 19 6
BSR UAI2, 4 -speed, wired for
stereo and complete with Stereo
cartridge £8 19 6
Collaro Conquest, 4 -speed Changer

£7 19 6
Collaro RC457, latest type 4 -speed
changer £8 10 0
Garrard RC111 3 -speed Changer

£7 19 6
Garrard RC120 Mk. 2, 4 -speed

£8 19 6
Garrard RC121/4D, 4 -speed

£9 19 6
Garrard RC121 Mk. 2 4 -speed,
wired for stereo and with plug-in
Head £10 19 6

P. & P. 5/-
TRANSCRIPTION UNITS

Garrard 301 £22 7 3
Garrard 301 (Strobe turntable)

£23 18 4
Garrard 4HF (Stereo) £19 4 8
Garrard 4HF (GC8) £18 9 9

P. & P. 7/6.

INSTANT BULK TAPE ERASURE
Erase complete Reels of Tape in a matter of seconds. PRICE 27/6 post paid.

MODEL 1629 AM/FM RADIO-
GRAM CHASSIS BY FAMOUS
MANUFACTURER
PRICE £15.19.6 plus 7/6 p. & p.

Due to a fortunate bulk purchase we are
able to offer these exceptionally good
quality Radiogram Chassis at this ridiculous-
ly low figure. Gram./on/off. Star features
of this Chassis are: piano key vravechange,
internal Ferrite Rod Aerial for AM and
Magic Eye Tuning Indicator, waveband

s coverage: Long Wave 1098-2027 metres, Medium
Wave 188-547 metres, VHF/FM 87-101 Mc/s. Valve line-up;

ECC85, ECH8I, EF89, EM81, RAMS°, EL84, suitable for use on 200/250 v. A.C. mains.
Dimensions 155 wide, 12in. high, 451n. deep.

The
Magnaphon'

A truly top quality and versatile Tape
Recorder at a price well below the original
cost. Incorporating the latest Collard
3 -speed Studio Tape Deck.
* Volume and Tone Control for record-

ings.
* Volume and separate Bass and Treble

Controls for replay
* Facilities for monitoring.
* Output 4 watts.
* Separate Output Sockets for Amplifier

and Extension Speaker.
* Mixing Facilities.
* Housed in attractive red and beige

two-tone Cabinet with detachable lid.
*Fully guaranteed and supplied complete with the following accessories:-

Price £32.0.0 Good quality Crystal Microphone with Lead and Jack Plug
fitted. 55" Reel of Standard Tape and Spare Reel, spare Lead
fitted with Jack Plug and Wander Plugs for recording from

Plus 21 /- P. & P. Radio.

STEREO ADAPTOR
Why not convert your Record Player or Radiogram to stereo with
this easy to instal Stereo Conversion Unit,
complete and ready to instal giving an
output of 3 watts.

STEREOPHONIC PICK-UP CARTRIDGES
38/- post paid.

PRICE

f2 .19 . 6
Plus 2/- P. & P.

The 'Vogue
A quality tape recorder, at a popular price including
microphone, tape and spare spool.

Price 29 gns.
Plus 21/. P. & P.

*Collar° 3 -speed Tape Deck.

* Separate Input for Microphone and
Gram Recording.

* Separate Volume Controls for recording.
* Volume On/Off and Tone Control for

replay.
* 3 watts Output.
* Housed in smart two-tone Blue/Beige

Cabinet with detachable Lid.

MULLARD TYPE 5-10 AMPLIFIER
By Well Known Manufacturers

PRICE £13.19.6 plus 2/- P. & P.
A high quality Amplifier and Pre -Amplifier based on the Mullard modified circuit, the
Power Amplifier Is built on a sturdy chassis and both Amplifier and Pre -Amp, are bronze
hammer finish. Brief technical details: Valve line-up EZ81, EF86, ECM, 2 EL84, output
10 watts, output impedance 15, 7.5 and 4 ohms. Dimensions: Main chassis 108 x 7f x
Dimensions Pre -amp, 10 x 41 x
SEND FOR FULL TECHNICAL DETAILS ON THE ABOVE.

RCA VICE-PRESIDENT 8-10 WATTS PUSH-PULL AMPLIFIER
A compact versatile Amplifier complete with plug-in Power Pack, valve line-up HY90,
2 19AQ5 and 12AX7, separate bass and treble control, suitable for Speakers of 15 ohms
impedance and two 3 -ohm tappings for Tweeters. For use on A.C. mains, tapping 115-
150 and 210-250 can also be supplied with Power Pack suitable for AC/DC mains. Price
COMPLETE WITH ESCUTCHEON AND KNOBS, £6/19/6. 3/3 p. & p.

3 -WAVEBAND RADIOGRAM
CHASSIS

By Famous Manufacturer

£10.19.6 plus 5/- p. & p.
A special offer for a limited period only
of this Continental style Radiogram chassis.
Brief details: Long, Medium and Short wavebands covering 1007.1960 metres, 185-555
metres, 16-32 metres. Valve line-up: ECH81, EBF80, ECL82. ,Mai. voltage 200/250 v,
A.C. Gramophone Pick-up Input. Dimensions 171in. long. bin. high, fin. deep.
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BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. 230 volt A.C. input.
Fitted in steel hammer finish case complete
with 0-300 volt M.C. A.C. Meter, fuse and neon
indicator light. Output constantly variable
from 0-270 volt A.C. Type I. 2.2 amp. Price
L8/10/-., carriage 10/-. Type 2. 5 amp. Price
112, carriage 10/-.

W. W. RHEOSTAT. New. 3.5K or 5K
25 watts. Price 7/6. P. & P. 1/6.

NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 08 ohm. 50 watt, complete with
instrument knob. Price 8/6. P. & P. 1/6.

EX P.O. MAGNETIC COUNTER. 3 ohms
type for 41/6 volt D.C. operation. Price 6/6
each. P. & P. 1/-.

AUTO TRANSFORMERS. Step up, step
down, 110-200-220-240 v. Fully shrouded.
New. 300 watt type E2/21. each. P. & P. 2/6.
500 watt type 13/3/- each. P. & P. 3/9. 1,000
watt type £4/4/- each. P. & P. 6/6. Also 60
watts, 19/6 each. Plug P. & P. 2/-.

AUTO TRANSFORMER
Air cooled, very conservatively rated at 3
kVA., will handle 6 kVA. Tapped 220/230/
240/250 volt, 12 amp. 105/110/115/120 volt,
28.5 amp. Brand new. Each one shrouded
in a metal case and packed in original
manufacturer's wooden case. Price EI5.
Carr. £1. Nett weight over 2 cwt.

HEAVY DUTY L.T. TRANSFORMER.
Very conservatively rated for continuous duty.
New. In manufacturer's cases. Input 110-260
volt multi -tapped. 50 cycles, single phase.
Tapped 28-29-30-31 volts at 21 ampere. Price
E51151-, carriage 10/-.

NEW GALVA-
NOMETERS
Solid brass, Sin.
dial, in polished
wooden case. 70
degree scale, 35
mA either side.
100 ohm coil. Price
12/6 each. P. & P.
1/6.

WAVE GUIDE
3 cm., mounted
on a carrying board
consisting of: (I)
directional coup-
ler. (2) 90 degree
bend. (3) co -ax to
wave guide adaptor
type N. (4) British
to W.916. (5)
Co -ax to wave
guide adaptor cir-
cular flange. (6)

Circular to American adaptor. Complete
i carrying case with coaxial -cable. Price 60/-.
Carr. 10/,

ROTARY
SWITCH REGU-
LATOR. 25 ohms,
very conservatively
rated at 4 amp.,
will handle 8 amp.
Overall size 7 x 8 x
6in. Price 15/-.
P. & P. 2/6.

EVERSHED AND VIGNOLES " WEE
MEGGER." 500 volt in brand new leather
case. Guaranteed perfect. Price £13/15/-.
P. & P. 2'6.

LABORATORYPRECISION
VOLTMETER.
Brand new in
polished teak case.
Moving Iron instru-
ment reading D.C.
or A.C. 0-160 volt
on 8in. mirror scale.
Accuracy 2% E4/19/6
each. P. & P.
3/6.

BRAND NEW FREQUENCY
METERS manufactured by
Crompton Parkinson. Calibra-
ted 45 cycles to 55 cycles per
second. 6in. dial. Panel mount-
ing type. In original manufac-
turers' boxes. PRICE E10/15/ -
each. Postage 3/6.

ApfAhladd,hPnielala InItt

# EliEpop t

20 WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size II x
31 x tin. New. Price 15/- each. P. & P. 1/6.

10 WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing Igranic
Jack Plugs. New. Price 10/-. P. & P. 1/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. JACK STRIPS with 40 terminals at rear.
Price 25/, P. & P. 3/6.

19 INCH RACK MOUNTING 20 -WAY
P.O. LAMP STRIPS. Price 25/-. P. & P. 2/6.
LATEST MOST MODERN TYPE OF EX
W.D.MINIATURE
HEADPHONES

As illustrated. Brand
new, low impedance.
Price: 10/6 plus P. &
P. 1/6.

NEW MOVING
COIL HEAD-
SETS. Complete
with Tannoy carbon
hand microphone, with plug suitable for No.19
set. Price: 12/6 each, plus P. & P. 2/-.

12 v. D.C. AMP- r
LIFIER, as new,
for operation on (=mei
12 v. car battery, a. fti!
10 watts undis-
torted output, t

with 6L6 valves in *.z.

push-pull. Mike/ ' 0 Ap...
Gram input, tap-
ped output 71, 15, 62 100, 250 or 500 ohms.
£9/17/6 each. Carr. 15/-.
MIDGET ROTARY TRANSFORMERS.
2+in. dia. x 4fin. Input 11.5 volt. Output
310/365 volts at 30 mA. Brand new. 12/6
each. P. & P. 1/6.

VARIABLE VOL-
TAGE TRANS-FORMER.
" BERCO." Brand
new in manufactur-
er's boxes. For
110 volt A.C. Input.
Constantly variable
from 0-135 volts.
2.2 amp, type. 14.
P. & P. 3/-. 5 amp.
type L6/10/-. P. & P.
3/6.

ELLIOTT
SWITCHBOARDMOUNTING
PEN RECORDER.
2+in. chart. I mA.
movement. 2 speed
mechanism. Com-
plete with pen, and
charts. Recondi-
tioned as new and
guaranteed. Limited
quantity. Price £55,
carriage I0/-.

PLATE TRANS-
FORMER of very
best U.S.A. make,
brand new, orig-
inal manufacturer's
cases. Input tapped
at 190/210/230/250
v. Output 2250-0-
2250, centre tap-
ped 400 mA. Nett
weight 761b., size
I3in. x 9in. x 61in.
Price E6/10/- each,
plus carr. I0/-.

NEW UNCHARGED UNFILLED 12
VOLT ACCUMULATOR 9 ampere in
unspillable plastic
cases. Comprises
6 x 2 v. separate
cells connected by
terminal strips. 6
x 5+ x On. over
terminals. Price
19/-, plus P. & P.
2/9. Wooden car-
rying case for same
with lid and strap price 3/6.

245 AMP. 2 VOLT ACCUMULATOR.
Admiralty type in wooden casing. Size 15 x
71 x 7fin. Weight 60 lb. Unfilled, uncharged.
New. Price E4. Carriage 10/-.

I
MINIATURE
P.M. MOTOR.
12/24 volt, re-
versible. 1+in.
dia. New. Price
10/6 each. P. &
P. V-.

AIRCRAFT CINE CAMERA G45B Mk. III
Fully modified, fitted
with f/3.5 triple an-
astigmatic lens, takes
25ft. of 16 mm. film,
fitted with 24 v.
motor. 16 exposures

per sec. Brand new, original packing, E4/10/ -
each. P. & P. paid.

SERVICE TRADING COMPANY-)
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SLIDER RESIST-
ANCES. 2 amp.
500 ohms, size I 4in.
x 6in., plus handle
6in., 27/6. P. & P.
3/6.

SOLENOID OPE-
RATED MAG-
NETIC RELAY.
Type 5CW/3945, 4
pole changeover,
10 A contacts 24 v.
operation. Brand
new 13/6. P. & P. 1/6.

NEW CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P. 1/-.

Carpenter's similar to above,
but type 5A4P. Coils I x 3200
turns at 100 ohms and I x 2000
turns at 145 ohms, 22/6 each.
P. & P. 1/, Bases for same 2/6.

V V

SIEMENS H.S. RELAY. Very
latest type, sealed. H96E. 1,700
ohms plus 1,700 ohms, single
C.O. contacts. Brand new with
fixing clip. In maker's cartons.
Price 16/6 each, plus 1/- P. & P.

Siemens sealed similar relay to
above, but 2.2 ohms plus 2.2
ohms. Minus clips, 12/6 each.
Plus 1/- P. & P.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamp, and
out at 450 microamp. Change -over, platinum
contacts. Vacuum sealed, will therefore not be
affected by oil, moisture or water and never
needs adjusting. Weight 2f oz. Price 18/6.
P. & P. 1/-.

MINIATURE MOVING COIL DIFFER.
ENTIAL RELAY. Two coils 350 ohms each.

Operating current
minimum 140 micro -
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or,
centre stable. Two

way contact current 100 mA. at 50 V. A.C. or
D.C. Size II x x fin. Price 22/6 each.

G.E.C. SEALED RELAY. Type M.I090.
180 ohms coil. 6/12 volt. 4 C/O. Brand new,
18/, P. & P. 1/-.

G.E.C. SEALED RELAY. Type M.1092.
680 ohms coil. 12/24 volt. 4 C/O. Ex new
equipment. Unused. 10/-. P. & P. 1/-.

G.P.O. 600 TYPE RELAY. 400 ohms coil.
24 volt. 2 C/O plus 2 M. New 7/6. P. & P. 1/-.

MINIATURE OPEN TYPE RELAY. 700
ohms coil. 24 volt. 2 C/O. Ex new equipment.
Unused. 7/6. P. & P. 1/-.

ROTARY RELAY. 12 volt. Heavy duty
change -over contacts and one low current for
external circuit, plus one break set. Price 7/6.
P. & P. 1/6.

r MINIATURE
UNISELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation. Brand
new, maufac-
turer's packing.
Price 22/6 each.
P. & P. 2/6. As
illustrated.

59604
MOlon

),N4L1.24. 31.
DIZANT;X 14.11.101,

SOLAR OIL -
FILLED CON-
DENSER. 240 mfd.
for 230 W. V.A.C.
Overall size I4in. x
9in. x 5f in. plus feet.
Weight 46 lb. Brand
new. Guaranteed
perfect. Manufac-
turer's packing.
Price E7/10/-, car-
riage 10/-.

DESK
TELEPHONE
HANDSETS

Brand new (perfect)
complete with two-
way calling system
(buzzer), internal
battery. All ready
for simple two -wire
connection. Price
OM- each, or 16/5/- the pair. P. & P. 3/6 each
unit.

BRAND NEW SOUND
POWER OPERATED EX -
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfect intercom.,
no batteries required. Will
operate up to mile.
Original manufacturer's
boxes. Price 17/6 each, plus
P. & P. 2/-; or 32/6 per pair.
P. & P. 3/..

HIGHLY PRECI-
SION MADE
GEARED MOTOR
BY DRAYTON
REGULATOR
CO., for 230 volt
50 cycles S.P. A.C.
TYPE R.H.R., re-
versible. 37 r.p.m.,
overall size 5in. x
4in. x 5fin. Weight
4f lb. Ex. brand
new equipment. Un-
used. Price 43/17/6.
P. & P. 3/-.

DIAL THERMO-
METER. Made by
Short & Mason. Cali-
brated 0-160 degrees
Fahrenheit. 41in.
dial. 6in. rim for
flush mounting with
6in. long rod pro-
truding at the back.
Brand new. Manu-
facturer's packing.
Price 22/6. P. & P. 3/..

MUIRHEAD
PRECISION,
I bank, I pole,
25 position Stud
Switch. Brand new.
Price 12/6. P. &
P. 1/..

CERAMIC
PRECISION
SWITCH. 2 pole,
6 way, 4 banks.
New in manufac-
turer's boxes.
Price 10/6 each.
P. & P. 1/6.

MINIATURE INSTRUMENT RECTI-
FIERS. Bridge Type I milliamp. Guaranteed
perfect, 7/6 each.
S.T.C. RECTIFIER. 36 plates by 120 mm.
Bridge connected. Maximum A.G. input
60 volt, D.C. output 15 amp. New, perfect.
Price 60/, P. & P. 3/6.

8 -day clockwork
Time Switch.
Contacts 2f amp.,
230 volt, 24 hour
phase, hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete
with key. Used
but guaranteed
perfect. Price 27/6
each. P. & P. 1/6.

METERS GUARANTEED PERFECT
Charging Types
2f amp. D.C. M.I. 2in. fl. rnd. 7/6
5 amp. D.C. M.I. 2fin. fl. rnd. 11/6
7f amp. D.C. M.I. 3fin. proj. rnd. 12/6
9 amp. D.C. Hot Wire W.R. 2fin. fl. rnd 6/6
15 amp. D.C. M.C. 2in. rnd. 10/6
30 amp. D.C. M.G. 2in. fl. sq. ....... 12/6
100 amp. A.C. M.I. 4kin. fl. rnd. ...... 32/6

Voltmeters
12 v. D.C. M.C. 2fin. proj. rnd. 8/6

20 v. D.C. M.C. 2in. fl. sq. 9/6
25 v. D.C. M.C. 2in fl rnd. 7/6
30 v. M.I. Sin. proj. rnd. 10/6
40 v. M.C.2in fl sq 9/6
300 v. A.C. M.C. 21in. fl. rnd. 27/6
300 v. A.G. M.I. 21 in. fl. rnd. 22/-
400 v. A.C. M.I. 4fin. rnd. 35/-
Milliammeters
I mA. M.C. 2fin. fl. rnd. 25/-
200 mA. M.C. fl. rnd.. 12/6
500 mA. M.G. 2fin. fl. rod. 9/6

Microamp
50 microamp., scaled 0-100, M.C.

2fin. fl. rnd. 42/6
50 microA. 2fin. square, side fitting

scales 35/-
SOO microamp., M.C. 2fin. rnd. F.L

scaled 15/600 volt 16/6

Postage on all meters 1/- each.

Miniature latest type mov-
ing coil 0-5 milliamp meter,
If in. diameter, flush fitting,
complete with fixing clip.
Price 17/6. P. & P. 1/-.

CRYSTAL CALIBRATOR No. 10. A
crystal controlled
4 -valve high-grade
instrument in the
same category as the
famous B.C. 221.
Directly calibrated,
does not require
cross reference or
charts - functions
as follows: (I) A
crystal controlled
oscillator which
provides fixed fre-
quency signals of 500

KC and all harmonics of 500 KC to beyond 10
Meg. and up to 30 Meg.
(2) A variable oscillator from 250 KC to 5

KC, this enables all intermediate frequencies
between 250 Kc/s. and 30 Meg. to be produced
and modulated.
Supplied complete with 3 spare valves, all leads
and maker's instruction book in carrying
haversack. The complete outfit is brand new -
repeat NEW. Price: 44/19/6. Carr. 31-.

TWELVE PLATE F.W.
BRIDGE CONNECTED

RECTIFIER mounted on 200/250
volt A.C. input transformer.
Output 36/40 volt D.C. at 1.2

amps. New, perfect. Price

16/6. P. & P. 3/6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING ! PERSONAL CALLERS ONLY: 9 Little Newport

SFRVICE TRADING Co.
Street, London, W.C.2 TEL: GER 0576

ALL MAIL ORDERS (Early Closing Thursday)

47-49 High Street, Kingston -on -Thames
Telephone: KINgston 4585
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R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder
in the f70 class for only
Can be assembled in hour.

2 5 i 7

INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR,
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 x 4in. LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spool, a Port-
able Cabinet, size approx. 16: 13;:9in., finished in two-tone rexine, and con-
nection diagram for wiring amplifier to transcriptor.

FEATURES INCLUDE
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.p.s. * SWITCHED
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED. * OUTPUT
4 WATTS. * MAGIC EYE RECORDING LEVEL INDICATOR. * 3 MOTORS.
Fast rewind. * TAPE MEASURING AND CALIBRATING DEVICE. * TAKES
FULL 7in. DIAMETER REELS OF TAPE. * NEGLIGIBLE HUM. * EN-
TIRELY EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on receipt of S.A.E.

OR DEPOSIT £5/7/6 and 12
monthly payments of 42/-.
Cash price B settled in 3 months.

HI-FI 10 WATT AMPLIFIERS
BRAND NEW BUT IN
SLIGHTLY SOILED CONDITION 6 GNS.

Carr. 7,6
A REMARKABLE OPPORTUNITY

Push-pull output. Latest high efficiency Mallard valves.
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
in perfect working order. Please state speaker matching
revired when ordering.

VALVES! Full range at really competitive prices.
All guaranteed:

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Timer Unit /specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used. Pentode I.F. and double Diode Second
Detector, delayed A.V.C. is arranged so that A.V.C. dis-
tortion Is avoided. The W. Ch. Sw. incorporates Gram -
position. Controls are Ttuung, W. Ch. and Vol. Output
will load most Amplifiers requiring 500 mV. Input depending
on Ae location. Only 250 v. 15 mA. H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. Size of unit approx.
9-6-7in. high. Send S.A.E. for illustrated leaflet. Total
building cost is 24/151-. Point -to -Point wiring diagrams
and instructions 216.

RE-ENTRANT
LOUDSPEAKERS

For foam or outdoor use.
Tannoy 7.5 ohms 8 watts
25/9.
Parmeko born type, highly
efficient. Handles up to
10 watts. 15 ohm and 200
ohm matching 59/6.
R.C.A. 20 watt rating 3
ohm, 15 ohm. and 200 ohm
matching 6 gas.

ACOS HI-FI
CRYSTAL 'MIKES'
Mic 40 hand or

Desk type
27/9 ( Ltits5t/e-d

39-1 Stick type

39/6 Listed

Limited number.

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Typo B111. An all -dry battery eliminator. Size 51 x 41 :a tin. approx. OM,
pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.
50 c/s. Is available. Suitable for all battery portable receivers remising 1.4 v.
and 90 v. This includes latest low consumption types. Complete kit with
diagram 39/9 or ready for use 46/9.
Type 13142. Size 8 x 51 x 26In. Supplies 120 v. 90 v. and 60 v., 40 mA, and
2 v. 0.4 a. to 1 amp., fully smoothed, THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected
to A.C. mains supply 200.2511 v. 50 c/s. SUITABLE FOR ALL BATTERY
RECEIVERS normally using 2 v. accumulator.

Complete kit with diagrams and instructions. 49/9 or ready for use 59/6.

BUILD A PORTABLE BATTERY OPERATED RECORD
PLAYER FOR ONLY 25/1918. Portable Cabinet. Garrard
45 r.p.m. motor and pick-up unit, all parts for transistor
amplifier, and circuit diagrams. Parts sold separately.

THE SKY FOUR T.R.F. RECEIVER
A design of a 3
valve 200-250 v.
A.C. mains L. and
M. wave T.R.F.
receiver with selen-
ium rectifier. For
inclusion in cabinet
illustrated or wal-
nut veneered type.
It employs valves
6K7. SP61, 6F6
and is specially

designed for simplicity in wiring. Sensitivity and quality
are well up to standard. Point -to -Point wiring diagram,
instructions and parts list 1/9. This receiver can be built
for a maximum of 24/19/6 including cabinet. Available
in brown or cream bakelite or veneered walnut.

EXTENSION SPEAKERS. Handsome walnut veneered
incabets. All standard 2-3 ohms. film. 29/9; 8in. 35,9.

B.S.R. MONARDECKS. As fitted to most tape recorders in the 426/00 class. With a suitable amplifier
and speaker really excellent recordings can be made at 3lin. per sec. 9 GNS. Carr. 5/-.

R.S.C. AI2 STEREO
AMPLIFIER KIT

A complete kit of parts to
construct a good quality
3+ 3 watt (total 6 watt)
stereo amplifier providing Carr. and packing 7/6.
really life -like reproduction. Suitable for use with all
stereo pick-up heads at present available. Ganged volume
and tone controls. Preset balance control. Outputs for
matched '2-3 ohm speakers. For 200.250 v. A.C. mains,
Astonishing value.

4 GNS.

R.S.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECC83, EC83, ECL84, EL84. Separate Bass
and treble controls, giving " cut " and " boost." Sen-
sitivity 50 my. 6 watts high quality output on each channel.
Can be used as straight 10 watt amplifier. Controls: Stereo/
Monaural switch, ganged volume, ganged treble, ganged
bass, and balance. Outputs for 3 ohm
speakers. Point -to -Point wiring diagrams
and instructions.. Carr. 7(9. 8 Gns.

SELENIUM RECTIFIERS
We :an quote special prices for quantities of 12 to 10,000
of mos' types. Special types made to order.
L.T. Types
2,1i v. i a. h.ev. .. 1/9
6/12 v. 1 a. h.w. .. 2/9
Following F.W. (Bridge)
6/12 v. 1 a. 3/11
6/12 v. 2 a. 0/11
6/12 v.3 a. 9,9
6/12 v. 4 a. 12,3
6/12 v. 6 a. 14/6
6/12 v. 6 a. 15/6
6/12 v. 10 a. 25'9
8/12 v. 15 a. 35/9

H.T. Types H.W.
120 v. 40 mA. 3/0
250 v. 50 m 3111.
250 v. 60 tuft. 4/11
250 v. 80 mA. .... 6/11
250 v. 250 nak. .. 12/9

Contact Cooled
250 v. SO mA. 6111
250 v. 75 mA. 10/11
F.W. (Bridge)

JUNCTION TRANSISTORS, R.F. Type 11/6. Audio type,
5/9. Power type Cioltop V161101. 2 watts, 17/9. 0071
10/-. 0072 16,9. XBI02 UN-. X13104 10/-. XA101,
XCI01, 0044 17/6. XAI02, XA103 XA104 12/9 and
many other types.

RECORDING HEADS. Baird Record Playback and Erase
(hoisted lee one container) 9/6 pair.

COLLARO STUDIO
TAPE TRANSCRIPTORS
incorporating 3 motors.
Provision for extra head
for stereo.
Speeds 16, 31, 711n.
rier sec. 15 Ons.

HEAVY DUTY
CHARGER KIT

6/12 v. variable charge
rate up to 6 amps.
Consisting of Mains
Trans., F.W. (Bridge)
Selenium Rectifier, 0-7
amp. meter, multi -
position switch with
knob, fuses, fuse -
holders, panels, plugs,
and circuit. Only 59/6.
Post 4/6.

Battery Chargers and Kits
ASSEMBLED
CHARGERS

6 v. 1 a. 19/9
6 v. 2 a. 29/9
6/12 v. 1 a. 29/9
6/12 v. 2 a. 38/9
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
hammer. Carr. & pkg.
3/6.

CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s.
0-9-15 v. It a. 12/9
0-9-15 v. 21. a. 15/9
0-9-15 v. 3 a. 16/9
0-9-15 v. 5 a. 19/9
0-9-15 v. 6 a. 23/9

for 20D-233-253 v.
BATTERY CHARGER KITS

Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,
well ventilated steel case. Fuses,
fuse -holders, grommets, panels
and circuit. Carr. 2/9 extra.
6 Ir. or 12 v. 1 amp 24/9
As above, with ammeter 32/9
6 v. 2 amps
6 v. or 12 v. 2 amps
6 r. or 12 v. 2 amps

(inclusive of ammeter)
6 v. or 12 V. 4 amps 63/9
6 r. or 12 V. 4 amps. with
variable charge rate selector
and ammeter 59/9

CHARGER AMMETERS
0-1.5 amp., 0-3 amp., 0-4 amp.,
0-7 amp.,0-25 amp.,0-60 amp. 8/9

26/9
31/6
42/9

ASSEMBLED
CHARGER

6 v. or 12 v. 2 amps.
Fitted Ammeter
and selector plug
for 6 v. or 12 v.
Louvred metal
case, finished at-
tractive hammer
blue. Ready for
use with mains
and output leads.
Double Fused.
Only
Carr. 3/9. 49/9
As above, but for
3 amp. charging.
Only 59/6. Carr. 3/9.

53 c/s. A.C. Mains
ASSEMBLED 6 v. or 12 v.

4 amps.
Fitted Ammeter and
variable charge selector.
Also selector plug for 6 v.
or 12 v. charging. Double
fused. Well ventilated
steel case with blue
hammer finish. Ready
for use with
mains and 69/9
output leads. Carr. 5/-.
Or Deposit 13/3 and

5 monthly payments of 13/3.
As above, but for 6 amp. charging
4 GNS. Carr. 5/-. Or Deposit 16/- and
5 monthly payments of 16/-. The 6 amp.
model only is slightly store soiled and
is being offered at well below usual price

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER.
Suitable for use with any record playing milt and most
microphones. Nega'ive feedback 12 D.B. Bass and Treble
controls. For A.C. mains input of 200-250 v. 50 c.o.s. Out-
put for 2/3 ohm speaker. Three miniature Mullard valves.
Size only 6 x 6 x 5}in. high. Chassis fully isolated from
mains. Guaranteed 12 months. Only

" t-,5- .19.6 OrDeposit 22/- and 5 monthly payments
01 22/-. Send S.A.E. for leaflet.

D.C. SUPPLY KITS. Suitable for electric trains. Consist
of mains trans. 200-250 v. 50 c.p.a.; 12 v. I amp. selenium
rect. (F.W. Bridge); 2 fuseholders, '2 fuses, change direction
switch, variable speed regulator, partially drilled steel case
and circuit. Very limited number. 33/9.

W.B. " STENTORIAN " HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohm (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. 24/10/9.
Please state whether 3 ohm or 15 ohm required.

REPANCO TWINETTE TRANSISTOR PORTABLE RADIO
DESIGN. Constructional Envelope and parts list 1/3.
Built-in Ferrite Aerial. 71n. x 4in. speaker. Long and
Medium waves. Size approx. 7 x 4 x 3in. Total cost of all
parts 5 GNS.

POWER PACK KITS. Only 18/11. Fully smoothed
H.T. output of 250 v. 60 ma., and L.T. supply of 8.3
v. 1.5 amp. Consisting of Double Wound Mains
Transformer 230/250 v. 50 eps. A.C. primary. Sele-
nium Rectifier. Smoothing Choke, Double Electro-
lytic Condense. Aluminium Chassis and Circuit.

P.M. SPEAKERS. 2-3 ohm 21in. Perdio 21/9. Sin. Good -
mans 17/9. 7 x 4in. R.A. Elliptical 19/9. 61in. Rola 19/9.
Bin. Rola 19/9. 81n. Goodman 25/9. 8 x 81n. Elac. with
high flux magnet 25/9. 10in. R.A. 28/9. 10 x 6in. Elliptical
Goodmans 29/9. 12in. RA. 29/11. 12in. HA. 3 or 15
ohms. 10 watts, 12,000 lines, 59/8.

TWEETERS, 41n. Plessey, 3 ohms, 18/9. R.A.15 ohms 25/9
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86 EC'C38, 807,
807, GZ34. Tone
Control Pre -Amp
stages are incorpor-
ated. Sensitivity is
extremely high.
Only 12 millivolt
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Bass and Treble controls
give both " lift " and " cut "
with ample tone correction
for long playing records. An extra
input with associated vol. control
is provided so that two separate
inputs such as " mike " and
gram., etc., etc., can be simultaneously 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 diagrams.
ONLY Or Factory built with 12 months' guarantee £13/19/6. TERMS

11 Gns. ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly
Carr. 10/, payments of 24/9.
Cover as illustrated Type 807 output valves are used with High Quality Sectionally
18/9 extra. wound output 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. Frequency response
± 3 D.B. 30-20,000 cis. Tone Controls ± 12 D.B. at 50 c/s. ± 12 D.B. to - 6 D.B.
at 12,000 c/s., hum and noise 70 D.B. down. Good quality reliable components used.
Chassis finish blue hammer. Overall size 12 x 9 x gin. approx. Power consumption 150
watts. For A.C. mains 200-250 v. 50 c/s. Outputs for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE
FUNCTIONS, IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH AS STRING BASS,
ELECTRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES,
etc., etc. We can supply Microphones, Speakers, etc., at keen cash prices or on terms
with amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIER

For 200-250 v. 50 c.o.s. A.C. mains. Overall 81Z0 only 115x 21in. Fitted Vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record
changing unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only 59/6.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output voltage. Complete kit of parts, diagrams and instructions £3/15/-, care. 3/6.

R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home, small club, etc. Only 50 milli-
volts input is required for full outpost so that it is suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes.
Separate Bass and Treble controls are provided. These give full long playing record
equalisation. Hum -level is negligible being 71 D.B.
down. 15 D.B. of negative feedback Is used. H.T.
of 300 v. 26 mA and L.T. of 8.3 v. 1.5 A. is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 2011-250 v.
50 cis. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and instructions. Exceptional value at only 24/15/ -
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of
22/- for assembled unit.

R.S.C. TRANSFORMERS Fully Guaranteed. InterleavedA impregnated.
WE CAN QUOTE FOR SPECIAL OR STANDARD TYPES IN ANY QUANTITY. OUR
FACTORY HAS SUPPLIED LEADING EQUIPMENT MANUFACTURERS AND GOVT.
DEPTS. FOR 15 YEARS.
MAINS TRANSFORMERS. Primaries 200-230-250 v. 50 c/a.
FULLY SHROUDED UPRIGHT MOUNTING.
250.0-250 v. 60 InA., 6.3 v. 2 a., 5 v. 2 a., 21..3.31n 17/11
250-0-250 v. 100 mA., 6.3 v. 4 a. 5 v. 3 a 25/9
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 25/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 25/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a

4339%99425-0-425 v. 200 mA., 6.3 v. 4 a., c.t. 5 v. 3 a
TOP SHROUDED DROP -THROUGH TYPE
260-0-260 v. 70 mA., 6.3 v. 2 a.. 5 v. 2 a. 25-3.25in. 16/11
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a 18/9
250 0-250 v. 100 mA., 8.3 v. 4 a., 5 v. 3 a 23/9
300-0-300 v. 100 mA. 6.3 v. 4 a., 5 v. 3 a 23/9
300-0-300 v. 130 mA., 6.3 v. 4 a., c.t. 6.3 v. 1 a ,

suitable for Millard 510 Amplifier
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a
350-0-350 v. 150 mA., 6.3 v. 4a,5 v. 3a
ELIMINATOR TRANSFORMERS.
120 v. 46 mA., 5-0-5 v. I a.
90 v. 16 mA., 6-0-6 v. 250 mA
FILAMENT TRANSFORMERS
6.3 v. 1.5 a. 5/9 12 v. I. A
6.3 v. 2 a. 7/6 6.3 v. 3 a.
0-4-6.3 v. 2 a. .... 7/2 6.3 v. 6 a.
AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watts 110-120 v./230-250 v

29/99/

23
29/9

OUTPUT TRANSFORMERS
Midget Battery Pentode
66 I for 384, etc 3/9
Small Pentode 5,00011 to
30 3/9
Standard Pentode 5,0000
to 311 5/9
Standard Pentode 8,0000 to 30
Push-pull 8 watts 6V6 to 3 ohms
Push-pull 8 watts EL84s to 15 ohms
Push-pull 10-12 watts 6V6 to 311 or 1511
Push-pull 10-12 watts to match 6V6 to 3-5-8 or 150
Push-pull ELM to 3 or 15 ohms
Push-pull Ultra Linear for Milliard 510
Push-pull 15-18 watts, sectionally wound, 6L6.

K T66, etc., for 3 or 15 ohms
Push-pull 20 watt high -quality sectionally wound,

6L6, KT66, etc., to 3 or 150

HIGH FIDELITY 12 -14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR

OUTPUT
"BUILT-IN"

TONE CONTROL
PRE -AMP

STAGES
Two input sockets with associ-
ated controls allow mixing
of " mike " and gram. as in
A.10 High sensitivity. Includes
5 valves: ECC83, ECC83,
EL84, EL84, 5Y3. High Quality sectionally wound output transformer specially designed
for Ultra Linear operation and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE. " Lift" and "Cut" Frequency
response t3 D.B. 30-30,000 c/cs. Six negative feedback loops. Hum level 60 D.B. down,
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick-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 providesoNL V.

Chassis Is fully punched. Full instructions and point-to-point wiring

6.3 v. 1.5 a, For supply of a RADIO FEEDER UNIT. Size approx.: 12.9-7in. For A.C.
mains 200-250 V. 60 c/s. Output for 3 and 15 ohm speakers. Kit is complete to last nut.

diagrams supplied. (Or factory built 45/- extra.)
If required louvred metal cover with 2 carrying handles can be supplied for18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 18/9 and 12 monthly payments of 18/9. Send S.A.E.
for illustrated leaflet detailing Ready -to -assemble Cabinets. Speakers, Microphones, etc.,
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High Quality Output. Separate
Base and Treble " cut " and " boast " controls,
Sensitivity 15 mv. High Flux Sin. I/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x 14 x 7in.) Finished in
eggshell Policrome and fitted carrying handle.

£8/19/6 Carr. 7/6. Or Deposit £1 and nine
 montnly payments £1.

Send S.A.E. for leaflet.

SENIOR 10 WATTS. High -Fidelity Push -Pull
output. Separate Bass and Treble " cu. " 81111

" boost " controls Twin separately controlled
high gain inputs so that two instruments such as
Guitar and String Buss can be used at the same
time. Two Loudspeakers are incorporated, a 12in.
P.M. for Bass notes and 1 7 x 4in. elliptical for
Treble. Cabinet finish as Junior Model. Sim

approx. 18 x 18 x Sin. 15 Gm. Plus 10/- carr. H.P. TERMS, DEPOSIT 28/9 and 12
monthly payments 26'9. Both models for 200-250 v. A.C. mains.

STAAR GALAXY 4 -SPEED MIXER AUTO -CHANGERS. Brand New, cartoned Turnover
sapphire styli. Many exclusive features. Unique design motor virtually free from rumble
For 200/250 v. A.C. mains. Limited number tested and guaranteed 25/19/8. Carr. 4/6.
COLLARO CONQUEST 4 -SPEED AUTO -CHAN-
GERS. With studio pick-up with turnover head.
Latest model for 200-250 v. A.C. mains £6/19/6.
Carr. 4/6.
B.S.R. MONARCH AUTO -CHANGERS. Type
U.A8 4 speed T/O Pick-up with sapphire stylus
26/19/8. Carr. 4/6.
Any of above supplied with T/O stereo/monaural
head for £1 extra.
COLLARD JUNIOR. 4 -speed Single Players with
Hi-Fi T/O crystal pick-up head, 2.3/19/9.

LOUDSPEAKER IN VENEERED WALNUT
FINISHED CABINET. Gauss 12,000 lines.
Speech coil 3 ohint or 15 °hint. Only 14/19/6.
Carr. 5/-. TERMS: DEPOSIT 11/- and 9 monthly
payments of 11/-.
12in. 20 WATT 15,000 line I/speakers 15 ohms in Cabinet finished as above. Size 18 y
18 x hin. £7/19/8 or Dep sit 13/10 and 12 monthly payments of 13/10.

MICROPHONE TRANSFORMERS
120 : 1 High quality clamped
120:1 High quality Mu metal screened
SMOOTHING CHOKES
250 mA., 5 H., 1000 11/9 80 mA., 10 H., 550 0 5/6

8/11 150 mA., 7-10 H.,250011/9 60 mA., 10 H., 400 0 4/11
17/8 100 mA., 10 IL, 2000 8/9 1 amp.. 0.50 L.T. type 8/8

PARMEKO MAINS TRANSFORMERS. Fully shrouded.
11!9 500.0-500 v. 120 mA., 6.3 v. 4 a. 5 v. 3 a 31/9

8/9

16/9
17/9
17/9
27/9

23/9

14/9
9/11

7/9

47/9

8/9
8/9

C
(LEEDS) LTD.

R.S. MANCHESTER,
LEEDS & -BRADFORD
Open to callers at the following branches: -
5 -7 County (Mecca) Arcade, Leeds, I.
54-56 Morley Street (above Alhambra), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

TERMS: C.W.O. or C.O.D. No. C.O.D.
under LI. Postage 1/9 extra on all orders
under L2, 2/9 extra under L5 unless carri-
age stated. Trade supplied. Post orders
to: Mail Order Dept.

29-31 Moorfield Road, Leeds, 12.

ACOS HGP59 III -F1 Crystal Cartridges, (Turnover type
with sapphire stylus). Standard replacement for Garrard
and Collaro. Only 19/9. B.S.R. Ful-Fi 19/9. Garrard
GC2 19/9. Acos Stereo/Monaural 49/9.

ACOS HIGH FIDELITY PICKUPS, GP54 with HGP59/52
Cartridge. Turnover sapphire styli; cream finish. Limited
number at approx. half price. Only 29/11.

PLESSEY
DUAL

CONCENTRIC
I2in. P.M.

SPEAKERS
115 ohms), consisting of a
high quality 12In. speaker
of orthodox design support
ins a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Rating is
10 watts. Gauss 12,000
lines. Price only 25/17/6
Or Deposit 10/6 and 12
monthly payments of 10/6
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HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square aluminium cooling rine 2-1 v.
15 amp. F.W. (Bridge). Limited number. 29/11.

VIBRATORS
Oak and Wearite, synchronous 7 -pin, 2 v. 7/9. 6 v. 813.
12 v. 4 -pin non -synchronous 7/9.

EX. GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 c/s. Input.
Pr. 0-110-200-230-250 v., 275-0-275 v. 100 mA., 6.3 v.
7a.5 v.3a 22/9
250 v. 60 mA. 6.3 v. 2 a 10/11
350-0-350 v. 100 mA., 6.3 v. 2 a., 5 v. 2 a 18/9
350-0-350 v. 160 mA., 6.3 v. 5 a., 5 v. 3 a 27/9
0-10-20-26 v. 24 a. (Govt. rating). Carr. 15/- 79/8
AUTO 600 watts 0-215-220-225-230-235-240 v 29/9
Carr. 7/6. 50 watts, 0-110/120-230/250 v 8/11

EX. GOVT. SMOOTHING CHOKES
60 mA. 10 h. 400 ohms 2/11
80 mA. 20 h. 900 ohms 5/11
100 mA. 5 1). 100 ohms 3/11
100 mA. 10 h. 100 ohms 8/9
150 mA. 10 h. 100 ohms 10/11
120 mA. 12 h. 100 ohms 9/9
200 mA. 5-10 h. 100 ohms 11/9
250 mA. 5 h. 50 ohms 10/9

GARRARD RECORD PLAYING UNITS
Dry battery operated. Consisting of motor, turntable
and pick-up. For standard 45 r.p.m. records. Only
23/19/8.

EX. GOVT. CASES
Well ventilated, black crackle finished, undrilled
cover. Size 14 x 10 x 8tin. high. IDEAL FOR
BATTERY CHARGER OR INSTRUMENT
CABE. COVER COULD BE USED FOR AMPLI-
FIER. Only 9/9, plus 2/9 post.

R.S.C.

WAYNE KERR SIGNAL
GENERATORS, TYPE CT53

8.0 to 300 megacycles. Output 1 micro -volt to 10 milli-
volts. Five position switched attenuator. Variable
multiplier 1 to 10, calibrated 0-20 db. C.W. square wave
and sine wave outputs. Vernier tuned, 6 Band Coil
Turret Potted " C " core Transformers. Stabilised H.T.
All voltage supplies Including mains, R.F. filtered.
External mod. by sine wave from 50 c.p.s. to 10 kc/s.
or pulses down to is sec. Complete with all valves and
charts.
SUITABLE FOR ALIGNING T.V. and V.H.F. RADIO.
For 200.250 v. A.C. mains. Beautifully made to very
high standards. Worth over 1100. Very 17 Carr. 15/

roilylimited number available at OM.
Or on H.P. terms.

MICRO -AMMETERS
500 Micro -amp. Scaled in Decibels. Diameter

nin. Flush mounting 59/8
250-0-250 Micro -amp. Diameter 2in 14/9
0-50 micro -amp. Diameter 21in. approx. Scaled

0-100. Flush mounting 39/8
METER RECTIFIERS 0-5 mA 15/8

VOLTMETERS
0-300 v. AC., 60 c.p.s. Diameter '21in approx

Only 18/9

MULTI -METERS
Ferranti. Universal (A.C. and D.C.). Complete

in carrying case with leads 59/6

(Leeds) LEEDS, BRADFORD
Ltd. and MANCHESTER

Mail Orders to 29/31 Moorfield Road, Leeds, 12.
For Terms see Double page advert, Pages 128 and 129.

V.H.F./F.M. A.M. 4 WAVEBAND
RADIO RECEIVERS

Complete in beautiful veneered Walnut Cabinet. Covers
normal Short, Medium and Long wavebands, plus
V.H.F. Brand new and covered by usual
12 months' guarantee. 1 2+A.C.0/-For 200-250 V. 50 c.p.s. . mains.

COSSOR BATTERY PORTABLE
RECORD PLAYER

Operates with two 4.5 v. Dry batteries which last for
months under normal conditions. Plays 45 r.p.m.
records at ample output level. Ideal for picnics, etc.
Attractive two-tone Rexine covered cabinet. Limited
number. Brand new. guaranteed, at only Q Carr. 5/6
half list price.

RELAYS
Carpenters Type Polarised 2 x 9.500 turns at 1,685 ohms.
1918.
Miniature Moving Coil Differential Type. Single pole
2 -way, or centre stable. Two coils each 350 ohms. Mini-
mum operating current 140 micro -amps, nominal 400
micro amps., maximum 8 milliamps. Two-way contact
current 100 ma. at 50 v. A.C. or D.C. Size approx.

x t x 19/8.
Miniature type G.E.C. 670 M1092 sealed, wire ends, 4
°Myers, platinum. 18/9.

FIELD TELEPHONES
Complete including bell.
Suitable for office, ware-
house, factory or outdoor
communication. Operate
with small dry battery
lasting many months.
Supplied complete in
wooden carrying case.
Only 54% In Carr. 51-

./ . each.

VARLEY 2 v. 14 A.H. EX GOVT.
ACCUMULATORS

New Boxed. Only 5/9 each, 3 for 15 -, PI a

Open to callers at following branches:
5-7 County (Mecca) Arcade, Briggate, Leeds, I.
54-56 Morley Street (Above Alhambra Theatre), Bradford.
8-10 Brown Street (Market St.) Manchester, 2.

SAMSON'S SURPLUS STORES LTD.
LONDON'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT
HEAVY DUTY L.T. TRANSFORMERS
All ratings tropical and in perfect con-
dition.
No. I. Pri. 230 v. Sec. 24 v. 2 A., built-in

metal case with fitted fuses and neon in-
dicator, 25/-, p.p. 3/6.

No. 2. Pri. 230 v. Sec. tapped 4, 6, II v. 200
amps, £81101-, cam 7/6.

No. 3. Pri. 220-240 v. Sec. tapped 12-20-24 v.
2 A. 22/6, p.p. 2/6.

No. 4. Pri. 200-250 v. Sec. tapped 12-18 v.
7 A. 32/6, p.p. 3/6.

No. 5. Pri. 200-250 v. Sec. tapped 28, 29, 30,
31 v. 21 A. E4/17/6, carr. 7/6.

No. 6. Pri. 100.250 v. Sec. two separate wind-
ings tapped 15, 16, 17 v. 4 A., 35/-, carr. 4/-.

No. 7. Pri. 220-240 v. S c. tapped 3 v.-5 v.-
12 v.-20 v.-30 v. 2 A. 25/-, p.p. 3/6.

No. 8. Pri. 220-240 v. Sec. 6.3 v. 15 A. 25/-,
p.p. 3/6.

No. 9. Pri. 220-240 v. Sec. four separate
windings 3 x 5 v. C.T. 4 A., 4 v. 4 A., potted
type 32/6, p.p. 3/6.

No. 10. Pri. 220-240 v. Sec. three separate
windings 3 x 6.3 v. C.T. 4 A., potted type.
29/6, p.p. 3/6.

No. I I. Pri. 200-240 v. Sec. 6.3 v. C.T. 3.25 A.
30 v. 1.2 A. 17/6, p.p. 4/-..

No. I2. Pri. 220-240 v. Sec. 45 v. 2 A. 17/6,
carr. 3/6.

No. 13. Pri. 230 v. Sec. 50 v. 2 A., 6.3 v. 5 A.,
6.3 v. 2 A., 6.3 v. I A., 6.3 v.0.6 A., 5 v. 5.6 A.,
5 v. 3 A. Brand new, 39/6, carr. 5/-.

No. 14. Pri. 200-240 v. Sec. tapped 9.15 v.
4 A. 22/6, p.p. 2/6.

No. 15. Pri. 220-240 v. Sec. tapped 10, 17,
18 v. 10 A. 52/6, carr. 4/-.

No. 16. Pri. 230 v. Sec. 10 v. C.T.10 A. and 4 v.

AMAZING OFFER!! BRAND NEW
6-12 VOLT D.C. REVERSIBLE MINIA-
TURE MOTORS AT A FRACTION OF
MAKER'S PRICE.
Weight 2.1 ozs. Motor dimensions !lin. long.
14 -in. dia. Spindle 0.4in. long. .077in. dia.
Consumption 0.72 watts off load. 7.68 watts on
load. Speed 7,000 r.p.m. Switch. Centre off
reverse by switching either side. General
specification. These motors have a tremendous
power -weight ratio, are extremely efficient.
Can be used on 6 volts without great loss in
power. Precision built in polythene housing.
Self lubricating. With sintered bronze bearings.
Easily mounted. Supplied Brand New and
Guaranteed, 15/6, p.p. 1/6. Special price for
quantities over 50.
SPECIAL OFFER. LATEST A.M. RELEASE
Isolation Transformers. Pri. tapped 100, 200,
7.20, 240 v. Sec. 225 v. 1.1 Amps. Tropically
rated. Guaranteed E3/5/0, Carr. 7/6.
A.M.L.T. SMOOTHING CHOKES. Re-
sistance 4- ohm. Ideal for smoothing 12-24 v.
D.C. 5 amps. Tropically rated. Brand New,
17/6, p.p. 4/-.
OIL FILLED CAPACITORS. American
10 Mfd. 600 v. Wk., 8/6. 16 Mfd. 400 v. wkg. 8/6.
8 Mfd. 1,500 v. Wkg., 15/-. 10 Mfd. 1,500 v.
Wkg., 16/6. 45 Mfd. 200 v, Wkg. 10/6. 10 Mfd.
300 v. Wkg. 8/6. I Mfd. 2,000 v. Wkg. British
8 Mfd. 600 v. Wkg. 8/6. 4 Mfd. 1,000 v. Wkg.
5/6. 4 Mfd. 800 v. Wkg. 4/9. 2 Mfd. 800 v. Wkg.
3/6. 0.5 Mfd. 500 v. Wkg. 1/9. All capacitors
tropically rated and Supplied Brand New and
Guaranteed. Please add 2/- p.p. on each Con-
denser.
THERMOSTATS A.C. 250 v. 15 AMP.
I Iiin. stem. Adjustable from 100-190 degrees
F. Complete with sleeve, 22'6. p.p. 2/6.

SPECIAL PURCHASE!!
NIFE ALKALINE BATTERIES
6 VOLT 75 A.H. TYPE LR7

SUITABLE FOR ENGINE STARTING
Five 1.2 v. cells crated and connected to
give 6 v. Brand new and fully guaranteed.
Size of crate 151 x I2x 6iin. 0/101-. Carr. 15/-.

HEAVY DUTY SLIDING RESISTORS.
25 0 6 A. single tube slider control 45/-, p.p. 3/6.
7.5 S2 6.5 A. double tube sweep control, 17/6,
p.p. 2/6. 0.4 SI 25 A. geared drive control,
17/6, p.p. 3/6. 1,000 S2 0.1 A. enclosed slider
control, 17/6, p.p. 3/-. 12,000 0 3 mA. double
tube geared drive control, 3/6, p.p. 3/6. 29
1.4-5 A. single tube geared control, 17/6, p.p. 3/-.
3 0 10 A. single tube slider, 15/-, p.p. 2/6.
1.2 SI 15 A. single tube slider, 12/6, p.p. 3/-.
80 0 5-0.5 A. enclosed type slider ex -equip-
ment, I5/-, p.p. 3/6. I 12 12 A. single cube slider,
12/6, p.p. 2/6. Heavy duty tubular adjustable
resistors: 2 52 6 A., 7/6. 100 1.2 I A., 5/6, 159 .0
1.5 A., 15/-, p.p.

BRAND NEW TELEPHONE CABLE.
Twin D.8 one -mile drums, E7/10/-, carr. 15/-.
Twin D.3 500 -yd. drums, 35/-, carr. 7/6.
Single D.3 one -mile drums, 85/-, carr. 7/6.
Also 4 -mile drums, 27/6, carr. 5/-.
Commando Assault Cable P.V.C. covered,
1,000 -yd. drums, 8/11, carr. 4/-. Cartons of
five drums, 42/6, carr. 7/6.
CARBON RESISTORS. 1-3 watt. Carton
of 100. Good selection of values, 10/- per
carton. P.P. 1/-.

MICA, SILVER MICA, TUBULAR CON -
DE NSERS. Good selection of values, 10/- per
carton of 50, p.p. If-.

169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125
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ATP4
AZ 1
AZ3I
B36
CV73
D42
DAF96
DF96
DH101
DK96
D L63
DL82
DL96
DM70
DN4I
EA50
EABC80
EAF42
EB34
EB4I
EB91
EBC33
EBC4I
EBF80
EBF89
ECC8I
EC C82
ECC83
ECC84

3/6
10/-
10/-
10/-
4/-
5/-
8/-
8/-

10/-
8/-
9/-

10/6
8/-
76

12/6
1/6
9/-
9/6
2-
8//6
4/-
6/9
8/9
9/9
9/6
7/6
8/-
8/-

10/-

FOR VALVES, TUBES AND COMPONENTS -BY RETURN POST SERVICE
EL42
EL84
E L91
EM34
EM8O
EMBI
EYS1

10/6
9/-
4/-
9/6
9/6

10/6
9/6

MSP4/7
MSP4I
MX40
OZ4
P6I
PCC84
PCC85

7/6
6/-

12/6
5/6
3/6
8/6
II/6

MS4B
U16
U22
U25
U26
U37
U45

10/-
12/6
8/-

17/11
10/-
26/6
15/-

VR22
(PM2A) 3/-

VP41 8/6
VR105/30 8/-
VRII6 4/-
VRI50/30 7/6
VUI 20A 3/6

3A8GT
3D6
3Q4
3QSGT
3S4
3V4
4D I

6/-
5/-
76
9/6
7/6
8/-
3/-

EY81 13/3 PCF80 8/9 L150 8/- VU39 (MU 5R4GY 9/6
ECC85 9/6 EY86 10/- PCF82 11/6 U76 7/- 12/14) 8/9 5U4G 6/-
ECF80 12/- EZ40 7/6 PCL82 12/- U8I 8/- VU III 2/6 5V4G 11/6
ECF82 10/6 EZ41 7/6 PCL83 13/6 U82 8/- W2l/7 10/- 573G 8/-
ECH42 9/6 EZ80 7/- PL36 I5/- U101 8/- W76 6/6 573GT 7/6
ECH8I 9/- EZ8 I 7/- PL81 II/- U191 16/7 W77 8/6 5Z4G 9/-
ECL80 9/6 EZ90 7/6 PL82 8/6 1)329 23/3 WI01 10/- 5Z4M I0/-
ECL82 10/6 E638 26/6 PL83 8/6 1)403 16/7 W729 10/6 6A7 10/-
ECL83 19/3 El 148 2/- PL84 12/7 U404 11/4 W6I 6- 6A8G 9/-
EF22 8/6 FW4/500 10/- PL820 18/7 1.ABC80 9/- W61 (M) 8//- 6AC7 4-
EF36 4/- GZ32 11/6 PX25 12/6 UAF42 9/6 X22 Cl 24/7 6AG5 5//6
EF37A 15/- H30 5/- PY80 7/6 UB41 9/- X4 I M 12/6 6AK5 5/-
EF39 5/9 H63 8/6 PY81 8/6 UBC4I 8/6 XIOIM 8/- 6AL5 4/-
EF40
EF4 I
EF42

13/6
9/6

11/-

HL23DD
KF35
KT2

8/6
8/6
5/-

PY83
PY82 7-

8/6
PEN4VA I0/-

UBF80
UCC84
UCC85

9/-
10/19/61

Y63 7/6
Z21 (4 pin)5/-
Z309 26/6

6AM5
6AM6
6AQ5

4/-
4/-
7/6

EF50 4/- KT24 5/- PEN25 6/- UCH42 9/6 Z359 9/6 6AT6 8/6
EF5OSYL
EF54
EF55

7/-
6/-

10/-

KT32
KT33C
KT6 I

14/-
8/-

19/3

PEN45 26/6
PEN46 7/-
PEN220A 4/-

UCH81
UCL82
UCL83

96
11/6
13/6

IA7GT
I C2

1216

11/6

6AU6
6B8G
6BA6

10/6
4/-
7/6

EF80 7/- KT63 7/- PENA4 1216 UF41 9/- ICSGT 12/6 613E6 7/6
EF85 7/- KT66 23/3 PM I 2M 8/- U F80 10/6 IHSGT 9/- 6BH6 9/-
EF86 12/6 KT74 6/6 QP21 5/- U F85 9/- IL4 4/- 61316 9/-
EF89 8/9 KT76 6/6 SP4I 3/- U F89 9/- ILD5 3/6 6BR7 12/6
EF9I
EF92
EK32
EL32

4/-
17/3
7/-
4/6

KTIOI
KTW61
KTW63
KTZ4I

10/-
6/6
7/6
3/6

SP6I
SP4/5
SP4/7
TP25

3-
10/6
10/6
10/-

UL41
U L84
UYIN
UY4I

9/-
9/-

12/6
7/6

IN5
IRS
154

10/6
7/6

10/6

6BW6
6BW7
6C4
6C5GT

9/6
7/-
4/6

16/7
EL33 (4/- MH4I 7/9 U10 916 UY85 7/- 155 6/6 6C6 5/-
EL34 MHL4 7/6 U14 8/6 VP13C 3/6 1T4 5/6 6D6 Si -
EL4I 9/- MSP4/5 7/6 ML4 8/6 VP23 6/6 3A5 12/6 6CH6 8/6

TRANSFORMERS
MTI Standard, Primary 200125.0v., Secondary 250v. -0-250v. @ 80m.a.,

6.3v. @ 4a tapped 4v. and 5v. @ 2a tapped 4v. 21/9 each.
MT2 Primary 200/250v., Secondary 350v. -0-350v. @ 80m.a., 6.3v., @ 4a

tapped 4v. and 5v. @ 2a tapped 4v 21/9 each.
Elstone MR/7 Multi -Radio Output Transformer, Rating 10 watts, max.

primary current each half, 80mA., 14 Single Ended Ratios, II Push -
Pull 231 -

METAL RECTIFIERS
Alpha Range of Guaranteed Bridge
Rectifiers suitable for Battery Char-
gers 6 and 12 volt output:
2 amp. 7/-
4 amp. 12/6
3 amp. 10/-
5 amp. 14/6

LOUDSPEAKER UNITS
All Brand New.

2.1in Square Rola C25 26/10
2fin. Square Celestion 18/6
Sin Square Celestion 18/6

4in. Square Elac 19/6

5in. Round Plessey with O.P.T 16/6

friin. Round Celestion 17/6

8in. Round Richard Allen 18/6

All Permanent Magnet.
10in. Round Philips type with

Tweeter 27/6
10in. Round Elac 251-
I2in. Round Plessey 29/6
I 2in. Round Plessey 15 ohms

speech coil 52/6
6in. x 4in. Plessey 19/6

7in. x 4in. Plessey 19/6
8in. x Sin. Celestion and

Richard Allen 25/6
10in. x 6in. Celestion and

Plessey 25/6

"CAGY" SUPREME MULTI -
RANGE TEST METER

Solves your Problems with Speed
and Accuracy.
Model A -I0. Measurement Ranges:

D.C. Volts 10v. to 1000v.
A.C. Volts 10v. 50v. 250v. 500v.,

I 000v.

Resistance ohm: 10K ohms. I

megohm.
Size of Meter: 5}in. x 31in. x
Price £4/17/6 (X) Inclusive of test
prods, instruction book and batteries.

REPANCO ONE VALVE
BATTERY RECEIVER

Includes metal chassis, headphones,
battery, valve and all other parts.
An ideal set for the beginner. Can
be easily modified at a later date for
output and speaker. Price 45/- each.
Envelope with full details 9d.

6F6G
6F6M
6F33
6H6
6H6GT
6.15G
6.15GT
635M
6J6
617G
6K7G
6K7M
6K8G
6K6GT
6K7GT
6K8GT /-
61(25 19/11
6L6G 8/-
6L6M 9/6
6L7 7/6
6LI8 11/6
6L19 23/3
6N7GT 7/6
6P28 26/6
6Q7G 7/6
6Q7GT 9/-
6SA7GT 8/-
6SG7 7/6

46
65177 8/6
6SK7 6/-
6SL7GT 6/-
6SN7GT 7/6
65Q7 9/3
6U4GT 12/-
6U5G 8/6
6Q7G 8/6
6V6G 6/-

7/-
7/6
7/6
2/6
26
3/6
5/-
6/6
5/6
6/6
3/6
6/9
6/6
7/-
5/9

6V6GT 7/6 I 2SK7 6/-
6X4 6/9 125L7 GT 87-
6X5G 7/- 125N7GT I0/-

!6X5GT 7/- 1457 17/-
6/30L2 12/6 1502 7/9

1786 10/6 25A6G 10/6
7B7 8/6 25L6GT 10/-
788 6/- 25Z4G 9/6
7C5 8/- 25Z5 8/-
7C6 8/- 25Z6 I0/ -
7D6 13/6 30C I 8/9
7H7 8/- 30F5 10/6
7Q7 9/- 30FL I 10/6
7S7 9/6 30P4 I5/ -
7Y4 8/- 30P12 12/6
8D2 2/9 30P16 8/6
9D2 3/6 30PL I 12/6
OD2 12/- 35L6GT 10/ -
OF I 15/- 25Y5 9/9
2A6 5/- 35W4 7/6
2AH8 12/- 35Z4GT 7/-
2AT6 9/- 42 13/-
2AT7 7/6 35Z5GT 9/-
2AU6 8/- 5005 11/6
2AU7 8/- 50L6GT 8/6
2AX7 8/- 75 10,6
28A6 9/- 77
28E6 9/- 6/-
2C8GT 7/- 78 7/6

2H6 3/6 80 8/6
j2.175GGTT

103//-6

214102DBTDT 431/66

2K7GT 6/6
2K8GT 13/6

210VPT 3/6
83 I0/-2Q7GT 6/6

2SG7 7/6 85A2 10/-

25172

S l -17 66//: 890574 6/6

ACOS MICROPHONES
Acos Mic 39/ 1. Crystal Stick
Microphones for use as a hand,
desk or floor stand unit for high
quality recording, broadcasting and
public address work. List Price
C5/51-. OUR PRICE 39/6. With
table stand 47/6. With floor stand
adaptor 52/6. Postage 1/6.

Acos Mic 40, as supplied with
most modern tape recorders with
folding rest and 8ft. lead. Listed
E1/15/-. Our Price 19/6.

COLLARO STUDIO
TAPE TRANSCRIPTOR

3 motors, 3 -speed 31, 7} i.p.s.,
takes 7in. spool. Push button con-
trols. PRICE 6151151-. Tape extra.
Carriage and Insurance 5/6.

COLLARO MK IV TAPE
TRANSCRIPTOR

Four heads. Twin track operation.
Pause control. Tape measuring and
calibration device. Two motors.
Fast re -wind. 7in. tape spool.
Three speeds: 31in., 7}in. and 15in.
per second. Finish cream polystyrene
cover plate with maroon control.
Delivery from stock. £17/19/6.

SINGLE CABLES
All P.V.C. covered. In various
colours, red, black, blue, yellow,
etc. 7/18, 1/066, 1/044, 23/0076,
14/0076, etc., all I/d. per yard.
Special price for quantities.

HEADPHONES -
MICROPHONES

CLR low resistance type
120 m/s

High Resistance Phones,
4,000 ohms

Throat Microphones
American T30 type Throat

Microphones

7/6 pair

13/6 pair
3/- set

3/- pair

AUTOMATIC RECORD
CHANGER UNITS

BSR " MONARCH " UA8. 4 -

speed unit with B.S.R. FULFI
cartridge, f6/1916.
B.S.R. " MONARCH " UA8. As
above but fitted with B.S.R. FULFI
STEREO Cartridge £7/19/6.
B.S.R. " MONARCH " UA12.
4 speed unit in green and cream.
E8/19/6.
B.S.R. " MONARCH " UAI4.
4 speed unit in two tone grey,
0119/6.
COLLARO " CON QUEST " 4 -

speed fully mixing changer, complete
with studio " 0 " cartridge, E7/19/6.
GARRARD RC 120 MK. 2. 4 -speed
unit with manual control to enable
records to be played singly, fitted
GC2 cartridge, £8/19/6.

SINGLE PLAYERS
MODEL TA/MKI I 4 -speed single
player. Diecast aluminium pick-up
with GC2 cartridge. Automatic stop.
9/in. diameter turntable, E8/10/4 (Z).

COLLARO JUNIOR
4 speed, turntable and pick-up.
Complete with crystal cartridge
and sapphire styli. Finish cream with
maroon turntable mat and speed
control. Price 75/- or Turntable
and Motor only at 52/5. Pick-up
only 27/6.

CATALOGUE
OUR 1961 CATALOGUE IS
NOW AVAILABLE. PLEASE
SEND I/- IN STAMPS FOR
YOUR COPY. TRADE CATA-
LOGUE ALSO AVAILABLE.
PLEASE ATTACH YOUR
BUSINESS LETTER -HEADING.

103 LEEDS TERRACE,
WINTOUN STREET

LEEDS 7

TERMS: Cash with order or C.O.D. Postage
and Packing charges extra, as follows: Orders
value 10/- add 1/-; 20/. add 1/6; 40/- add 2/-; LS
add 3/- unless otherwise stated. Minimum
C.O.D. fee and postage 3/-.
For full terms of business see inside cover
of our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to I p.m.
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Each Model incorpor-
ates the highly success-
ful H F TR3 Amplifier
(described opposite),
thus ensuring truly
" Hi-Fi " record and
playback facilities.WAIPM"""/
All prices quoted pro-
vide for the COM-
PLETE RECORDER
including CRYSTAL
MICROPHONE and
I-200ft. Spool of Tape.

RIPlax*ftWeireW
There are no " better
value for money" Tape
Recorders on the
market-if you can't
call and hear them
send S.A.E. for fully
descriptive leaflets.

MB OM III =MI

BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS
MODEL CR2/S. Incorporates the new COLLAR() " STUDIO ' £39.10.0TWIN TRACK 3 -speed Deck
M.P. Terms) Deposit 27/18/- and 12 mouths of 22/17/11.
MODEL CRWT. Incorporates the very popular 3 -speed COLLARD
Mk. 1 V " TRANSCRIPTOR " Deck which has both upper and lower £7.10.0tape tracks.
B.F. Terms: Deposit £9/101- and 12 months of g.31918.
MODEL TRa/Mk. VI. Incorporates the New TRUVOX Mk. VI
TWIN TRACK 2 -speed Tape Deck £49.10.0
M.P. Terms: Deposit g11.81- and 12 months of EMU---- IIMM at MOM Me NMI UM

TAPE AMPLIFIERS and PREAMPLIFIERS 'resented from MULLARD DESIGNS
MODEL HF/G2A-D

A complete self-contained Tape Recorder
chassis incorporating Loudspeaker and com-
prising the Model HF/G2A Amplifier connected
to the Garrard Tape Deck. Operates at 31 in./
sec. speed and supplied fully tested and ready
for immediate operation, designed for easy
fixing into a portable case or cabinet. only four
fixing screws being required.

Price £25.0.0
Complete working unit containing 4in. spool of
Long Playing Tape.
H.P. TERMS: Deposit £5 and 12 monthly pay-
ments of £1/1818.
Alternatively we offer-Complete Kit of Part.
HF/G2A Amplifier with the ASSEMBLED AND
TESTED GARRARD TAPE DECK for
H.P.Deposit) £A/8l- and 12 months of E1/12/3
The Amplifier, Model HF/032A is available separately for:

(a) Complete kit of parts 1 .0.0
(b) Assembled £12.15.0

MODEL HF/G2P-D
THE IDEAL" LINK " TO ADD FULL TAPE
RECORDING FACILITIES TO HIGH
QUALITY HOME INSTALLATIONS,
RADIOGRAMS, etc. Comprises the HF/G2P
Tape Pre -amplifier fitted to the Garrard Tape
Deck, operates at 3fin./sec. speed, connects
into the tape input or pick-up sockets of existing
amplifier or Radio Chassis.
COMPLETE WORKING UNIT, containing

approjoele of Long Play Tape. £23.15.0
Hire Purchase Terms: Deposit g4/15/- md 12
monthly payments of £1/14/10.

Alternatively we offer-C,oinplete Kit of Parts to build the
HF/G2P Pre -amplifier with the TESTED
GARRARD DECK for £20.15.0
Deposit. £4131- and 12 months at 11/10/5
The Preamplifier Model HF/G2P is available separately for:

(a) Complete kit of parts £9.10.0
(b) Assembled £11.5.0

MODEL HF/GR2
Contains the

Model HFIG2A-D UNIT (described
opposite). A small robust recorder with
outstanding performance. Truly portable,
weighs only 2'2Ibs. Twin Track operates
on 3I in./sec. speed. 009.15.0

Price 4..
H.P. Terms. Deposit £6 and 12 mouths at
£2/3/7.

MULLARD TYPE "C" e"
TAPE -PREAMPLIFIER
ERASE UNIT
The " " link to add full tape
recording facilities to High Fidelity
home installations. Incorporates
FERROXCUBE POT CORE PUSH-PULL OSCILLATOR and 3 -speed treble equalisation
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE - COLLAR() -
TRUVOX - BRENELL or MOTEK TAPE DECKS. Includes separate Power Supply

KIT OF PARTS or ASSEMBLED
Unit. 214.0.0 £17.0.0

H.P. g.3(8/- Deposit and 12 mouths at gi 4 11.(Excluding Power Unit £11/15/ -and E14,10/- respectively).

FOR THE HOME CONSTRUCTOR SPEC
(a)

(b)

(c)

The COLLARO " STUDIO " TAPE DECK and our
Mullard Type " C " PRE -AMPLIFIER and Power Unit
assembled and tested £29.10.0
H.P. Terms: Deposit 85/18/- and 12 months at E2/3/3
As above but Type " C " PRE -AMPLIFIER supplied as
complete Kit of Parts £26.10.0
The COLLARO Mk. IV TAPE DECK and the
MULLARD Type " C " PRE -AMPLIFIER and Power

Unit assembled and tested £35.0.0
H.P. Deposit E7 and 12 months 82/11/4.

(d) As above but the Type " C ' supplied as complete
Kit of Parts £32.0.0

(e) The TRUVOX Mk. VI TAPE DECK and the assembled
Type " C " PRE -AMPLIFIER and Power Unit
H.P. Deposit E8 and 12 months 62/18i8.
As above but the Type " C " supplied as complete
Kit of Parts £36.10.0
The BRENELL Mk. V Deck and the assembled Type
" C " PRE -AMPLIFIER and Power Unit
H.P. Deposit E9/4/- and 12 months at 83/7/6.
As above, but the Type " C " supplied as complete

£43.0.0Kit of Parts
The WEARITE 4A DECK with Type " C " assembled
and tested £56.0.0
H.P. Deposit E11/4/- and 12 months 64/2/I.

(Carriage and Insurance on above quotes 10/- extra)
THE ABOVE SUPPLIED IN PORTABLE CASE FOR E5/10/0 extra, THUS
FORMING A COMPLETE PORTABLE PRE -AMPLIFIER.

(f)

(8)

(h)

fir

to build the

£22.0.0

£40.0.0

£46.0.0

STERN RADIO LTD.
","T W 109 FLEET ST.,

LONDON, E.C.4
Telephone: FLEET STREET 58121)14

MODEL HF/TR3 TAPE
AMPLIFIER
Mallard Type " A " design)
A very high quality Amplifier incorporat-
ing 3 -speed treble equalisation, using the
latest, FERROXCUBE POT CORE INDUC-
TOR. FOR COLLARO-TRUVOX-BRE-
NELL WEARITE or MOTEK Tape Decks,
has OILSEN Output Transformer. In-
cludes separate l'ower Supply Unit.

KIT OF PARTS £12.15.0 or ASSEMBLED £16.10.0
H,P. 83/6/13 Deposit and 12 months at £1/4/2

IAL "COMBINED ORDER" PRICES
(a) COMPLETE KIT to build the HF/TR3 Amplifier,

together with the COLLARO " STUDIO " DECK...
(b) As above but HF/TR3 ASSEMBLED and TESTED

H.P. TERMS: Deposit E5/16/0, 12 months of 82/2/6
(c) COMPLETE KIT to build the HF/TR3 together with

the Mk. IV COLLARO " TRANSCRIPTOR " DECK
(El extra if we are required to wire up Deck Banks)

(d) As above but HF/TR3 ASSEMBLED and TESTED
M.P. Terms: Deposit E7, 12 months at E2/10/5.
(El extra is we are to wire up Deck Switch Banks)
COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
M.P. Terms: Deposit 87/18/-, 12 months of 62/17/11
COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E9, 12 months of E3/6/..
THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates
Wearite Head Lift Transformer, etc
M.P. TERMS: Deposit E1 I, 12 months of 84/0/8.
(Carriage and Insurance on each above is 10/- extra)

Attractive PORTABLE CASE is available to accommodate the TRUVOX
or COLLARO TAPE DECKS and we offer it together with ROLA/ CELE-
STION 10 x 6in. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1,200ft. SPOOL E.M.I. TAPE-ALL FOR

(Carriage and Insurance 5/- extra) £9.10.0

(e)

(f)

(I)

(h)

(i)

£25.10.0
£29.0.0

£30.15.0

£34.10.0

£36.0.0
£39.10.0
£41.10.0

£45.0.0

£55.0.0

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE
'ARE AVAILABLE-BUT PLEASE ENCLOSE S.A.E. AND
'STATE WHICH LEAFLET IS REQUIRED.



OCTOBER, 1960 WIRELESS WORLD I T. 3

STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS Designed by MULLARD-presented by

STERNS strictly to specification
MULLARD " 5-10 " MAIN AMPLIFIER

For one with the MULLARD 2 -stage pre -amplifier with which MI undistorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultradlnear PARMEKO or the
PARTRIDGE Output Transformer. £1 0.0.0Price: COMPLETE KIT (Parmeko 0/put Trans.)

Alternatively we supply ASSEMBLED AND TESTED 1.1 0.0
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER

MULLARD'S 2 -VALVE
PRE -AMPLIFIER TONE CONTROL UNIT
Employing two EF86 valves and designed to operate with the Mallard
MAIN AMPLIFIER, but also perfectly suitable for other makes.
Supplied strictly to MULLARD SPECIFICATION and incorporating:
 Equalisation for the latest R.I.A.A. characteristics.
 Input for Crystal Pick-ups and variable reluctance magnetic types.
 Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier
 Sensitive Microphone Channel  Wide range BASS and TREBLE Controls.

Price: COMPLETE KIT elk ft ftOF PARTS ASSEMBLED AND TESTED E8.0.0------------------------
COMPLETE MULLARD 5-10 AMPLIFIER

The popular and very successful complete " 5-10 " incorporating Control Unit
providing up to 10 watts high quality reproduction.
Specified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and choice of the latest PA RNIEK 0
or PARTRIDGE ULTRA Linear Output Transformers. £11 .10.0Price: COMPLETE KIT. Parmeko Traneformer
Alternatively we supply ASSEMBLED AND TESTED £13.10.0
Hire Purchase (Assembled Amp. only). Deposit £21141-, 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £1161- extra.

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3 -VALVE
3 -WATT AMPLIFIER DESIGNED IN THE

MULLARD LABORATORIES.

Price for COMPLETE KIT £7.10.0OF PARTS
(Plus 6/6 carriage and insurance).
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6 £8.19.6carriage and insurance)....

H.P. TERMS: Deposit £2 and 8 monthly payments of £1.

Our kit is complete to the MULLARD specification including supply of specified com-
ponents, valves and PARMEKO OUTPUT TRANSFORMER. We also include switched
inputs for 78 and L.P records plus a Radio position. Extra power to drive a Radio Tumag
Unit is also available.-  - - - - - - -

STEREO " 3-3 " MAIN AMPLIFIER
Comprises two MULLARD 3-3 Main Amplifiers on one chassis. Operates with MULLARD
STEREO PRE -AMPLIFIER. Output power 6 watts. Inputs for Crystal Plek -on and
Radio Turner. El OA° or ASSEMBLED 211.15.0HIT OF PARTS

Mk. II " Fidelity" FM TUNING UNIT
An attractively presented Unit incorporating MULLARD PERMEABILITY TUNING
HEART and corresponding Renard valve line-up. Very suitable to operate with our
Mullard Amplifiers.

FOR THE CONSTRUCTOR El 01 0.0 or ASSEMBLED £14.5.0

SPECIAL CASH ONLY OFFER ! !

This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and
matched P.M. SPEAKER. ALL FOR ONLY £8.7.6(pl. 7/6 car'. and ins.). The Amplifier
consists of a 2 -stage design incorporating
the 3 modern BVA valves and h. separate
BASS and TREBLE CONTROLS. The
Portable Case will al. accommodate almost
any make of Autochanger and to attractively
finished In Grey Colour Rexine-WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (pl. Rectifier) AMPLIFIER

£4 2 6
(b) The PORTABLE CARRYING CABE

E3 17 6
(c) 6lln. P.M. SPEAKER.... 18 9

(Carriage and
Insurance 4/- extra)

"Hi -Fir' LOUDSPEAKERS
--- -

WE HAVE IN STOCK A
COMPLETE RANGE BY

GOODMANS-WHARFEDALE-W.B.
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

THE " ADD - A - DECK " PmEi" the
NEW B.S.R.

'MONARDECK "& MATCHED PRE -AMPLIFIER
Thus providing full tape Recording facilities.

Carriage and Insurance 10/-.
Deposit 23a2f- £17.17.012 mths. 21/6!2
Designed to operate through the Pick-up Sockets
of the standard RADIO RECEIVER or Small Ampli-
fier which first-class results are obtained. It consists
of a Twin Track Tape Deck, incorporating matched
Pre -amplifier, and operates at 3I in.lsec. speed.
Supplied fully tested and only requires connections
to the mains supply and the Pick-up Sockets, for
which purposes " fl.t,ng " leads are incorporated.

H.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL

EQUIPMENT, BUT PLEASE SEND S.A.E.

extra

PRICE REDUCTIONS
(a) The COMPLETE KIT OF PARTS to build
both the " 5-10" Main Amplifier and the 2 -
Stage Pre -Amplifier Control Unit £15.15.0
(b) The " 5-10 " and the 2 -Stage Pre -Amplifier
both Assembled and Tested. £18.18.0
H.P. TERMS: Deposit £31161- and 12 months of £1. 7 8
(c) The COMPLETE KIT OF PARTS to build
the Dual Channel "8-3" Amplifier and the Dual
Channel Pre -Amplifier Control Unit £21.10.0
(d) The Dual Channel " 1-3 "Amplifier and the
Dual Channel Pre-Amplifler Control Unit both
Assembled and Tested £25.0.0
H.P. TERMS: Deposit £5 and 12 months of £1/16 '8.
(0) The COMPLETE KIT OF PARTS to build
one "5-10" Main Amplifier (Parmeko Trans-
former) and the Dual Channel Pre -Amplifier
Control Unit £21.10.0
(f) One "5-10" Amplifier (Parmeko Trans-
former) and the Dual
both Assembled and TestedChannel

Pre-Amplifler
£25.0.0

H.P. TERMS: Deposit £5 and 12 months of 21/16/8.
(g) COMPLETE KIT OF PARTS to build Two
"5-10" Main Amplifiers (incorporating Parmeko
Output Transformers) and the Dual Channel
Pre -Amplifier Control Unit

(h) Two "5-10" Ampliflers (Parmeko Output
Transformers) and the Dual Channel Pre -
Amplifier Control Unit both Assembled and
Test( d £36.0.0
H.P. TERMS: Deposit £7141- and 12 months of WM-.

Carriage and Insurance 7,6 extra.

Prices quoted are subject to £116/- extra for Partridge Trans.

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered with Cathode follower outpiv
Incorporates Two inputs for MICROPHONE,
one for CRYSTAL PICK-UPS and a Fourth i
Radio or Tape.

COMPLETE KIT OF PARTS £8.8.0
ASSEMBLED AND TESTED £10.0.8
Terms Deposit £2 and 12 months at 15/-.

COMPLETE STEREO AMPLIFIER
Meets the many requests for a low priced but good quality Stereophonic Amplifier. Out-
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.

HIT OF PARTS

STEREO DUAL CHANNEL PRE -AMPLIFIER
This model Incorporates two 2 -valve Pre -Amplifiers
(described above) combined into a Single Unit
enabling it to be used for bulb STEREOPHONIC
and MONAURAL operation. It is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input
of 220 m/v.

£8.10.0 or ASSEMBLED.... £10.10.0

Price: COMPLETE £12.10.0 Alternatively ASSEMBLED £15.0.0
KIT OF PARTS and TESTED
H.P. Terms on assembled unit: £3 Deposit and 12 months of £1121-.

! RECORD PLAYERS ! !

The LATEST MODELS are in Stock.
Many at REDUCED PRICES ! ! !

Send S.A.E. for ILLUSTRATED LEAFLET

B.S.R. MONARCH UA8 4-spd. Mixer VA 10 a
Autochanger with Crystal lick -up    i'
Autochanger, Studio " " Pick up £7.10.0 w.The COLLARO "CONQUEST" 4 -end.

The NEW COLLARO Model RP594, 4 speed Single Record Player,
Studio Cartridge
The COLLARD 4 -speed Single Record Player, Incorporiting the Studio
" 0 " Pick-up
THE NEW B.S.R. Model UA12 Is in stock. A 4 -"SPEED" MIXER
AUTOCHANG ER
UA12 is also available incorporating the B.S.R. STEREO Pink -up, £1 0.1 0.0plays L.P. and 78 record..
GARRARD RC210 4 -speed Autochanger fitted with latest Crystal £10.10.0Plck-up
The latest GARRARD TRANSCRIPTION MOTOR "301" with £23.18.4Stroboscopically marked turntable.
The new GARRARD Model SHP High Quality Single Record Player £18.7.6fitted with the latest T.P.A. 12 Pick-up arm and G.C.S. Crystal Cartridge
GARRARD Model TA/Mk. II Single Record Player fitted with high £8.10.0output Crystal Pick-up, detachable head

HIRE PURCHASE TERMS available on all unite £8119/6 and over
Carriage and insurance on each above 5/- extra.

£9.18.9
£6. 9.6
£8. 7.6

! ! HOME CONSTRUCTORS ! !

A RANGE OF "EASY TO ASSEMBLE" PREFABRICATED CABINETS
Designed by the W.B. " STENTORIAN ' COMPANY for " Hi -Pi " Loudspeaker systems
or to accommodate high quality equipment. The acoustically designed Bass Reflex
C ibinets containing the very successful " Stentorian " speakers give really first-clai a
reproduction and are well recommended. Models are also available to accommodate
high -quality Amplifiers, Pre -amplifiers, Tuning Unita, Record Players, etc. All models
are very easily assembled, in Net only a screwdriver is required.
Fully Illustrated leaflets are available, including complete specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

nFrT. W. 109 FLEET ST.,

STERN RADIO LTD. LONDON, E.C.4

Telephone: FLEET STREET .5 al 2/314
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18 TOTTENHAM COURT RD., LONDON, W.1
MUSeum 5929/0095

ALSO AT: 162 HOLLOWAY ROAD, LONDON. N.7
NORth 6295/6/7

99 CHEAPSIDE E.C.2. MON 6860
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7

CLYNE RADIO

ELECTRONIC
ORGAN

Readers will no doubt be
pleased to know chat our
working model of this
amazing organ for home
construction, may now be
heard and seen, at our Hi-
Fi Showroom in Totten-
ham Court Road, W.I.
For the benefit of construc-
tors all components, key-
boards, chokes, etc., are
available ready made. Full
constructional details are

available in book form
at 15/- plus 1/6 p. and p.
We shall be happy to
forward a complete
price list on receipt of
a scamp. Please address
all organ enquiries for

the attention of Mr. L. Roche.
THE NEW LOOK RAMBLER PORTABLE
This wonderful little Medium and Long
wave battery superhet incorporates
IRS, IT4, ISS, 3V4 miniature valves,
5in. speaker and frame aerial. Housed
in smart two tone Red/Grey cabinet.
All required components at the NEW
LOW PRICE of £6119/6. plus 2/6 p. & p.;
or with the latest low consumption
"96 range ' valves at the NEW LOW
PRICE of E7/7/0., plus p. & p. Uses 0)
all -dry batteries AD35 (1/6), B126
(9/-). Full descriptive instruction
book with itemised price list, diagrams,
etc., available separately at 1/6d. post
free.
(2) MAINS UNIT FOR ABOVE.
Fits into battery compartment. A.C.
200/250 v. All required components at
ONLY 47/6 plus 1/6 p. & p. or assembled
and tested at OM- plus p. & p (Also
suitable for many other portables.)

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction

A recent addition to our comprehensive stocks
of quality equipment for the con-
structor. This is an exceptionally
sound and robust instrument
of the most versatile type,
that will be a boon to the
seriously minded amateur, ser-
viceman or constructor. Speci-
fications: 8 -Range Time Base,
switched from 20 c/s to 160
Kc/s. Y -Plate Amplifier
has a sensitivity of 50 mV.
and frequency response of
20 c/s to 600 Kc/s with a
gain of 150. A calibrating
voltage of 6.3 v. 50 c/s.
is provided. Employs ECR30
fin. Cathode Ray Tube and 4
valves; 2/ECF80, I/EF91, 116X5. Con-
trols: X -shift, Y -shift, Focus, Width, Brilliance. ON/OFF. Time Base
Frequency (Fine), Time Base Frequency (Coarse). Sync. Selector. Sync.
Amplitude. Y -input Selector. X -input Selector. Amplifier Gain. Operates
from 200/250 v. A.C. Mains. All required components for the construction
of this wonderful instrument, including comprehensive assembly instruc-
tions, available at a SPECIAL INCLUSIVE PRICE OF ONLY E12/19/6,
plus 51- carriage and packing. Attractive engraved Ivorine Front panel,
optional extra at only 10/6.

(37)

HEW LOOK EC0.4.1MY FOUR

.1

(3 & 4)

Our very popular three valve
plus rectifier mains T.R.F. receiver
is now available with a new De -
Luxe cabinet with polished Walnut
finish and Cream trimming (as
illustrated). Brief Spec.: Valve
line-up 6K7, 617, 6V6, and contact
cooled rectifier. Ready drilled
chassis, good quality Sin. loud-
speaker, Special Denco Coils
Covers Medium and Long Wave-
bands Overall dimensions: I2in. x
6in. x 5in. high A.C. 200/250 v.
Simple construction with guaran-
teed results. Easy to follow prac-
tical and theoretical diagrams
supplied All necessary components,
down to the last nut and bolt, are
offered at a SPECIAL INCLU-
SIVE PRICE OF ES/10/-, plus
5/- p. & p. Instruction book
available separately 1/6, post free.
Also available with plastic cabinet
in IVORY or BROWN if preferred
at ONLY EST-, plus p. & p.

THE R.C. 3/4 WATT
AMPLIFIER
Compare the advan-
tages. Treble base

AND middle
controls. For

crystal or
magnetic
pick-up.

A C
Mains
200/250
v. Valve(14) line-up; 6V6-

GT, 6SG7 metal 6X5GT. Negative
feedback. Built on stove enamelled
steel chassis, measuring only 8in. x
4in. x lain. Four engraved cream
knobs are included in the price
of the complete kit with all neces-
sary practical and theoretical
diagrams at (4/5/- only, plus 2/6
p. & p. or Instruction Book fully
illustrated for 1/- post free. This
amplifier can be supplied assem-
bled, tested, and ready for use at
(5/5/- plus p. & p.

SUPER 1 VALVE SHORT-WAVE
(42) RADIO

World -wide
coverage
at most
reas o n-
able cost
Covers 40-100 metres with the coil supplied. Can
be extended to cover 10-100 metres. Provision is

also made for the addition of two extra valve stages. Employs
the famous Acorn -type 954 valve. All necessary components can be supplied
complete with full assembly instructions at ONLY 35/ -plus 2/- p. & p. Send

2/- for point-to-point wiring diagram and price list.

Open: Tottenham Court Rd., and
Cheapside: 9 a.m. to 6 p.m. Mon.
to Fri., Sat. I p.m. Holloway Road;
9 a.m. to 6 p.m. daily. Thurs. I

p.m., Sat 5.30 p.m.

If not stated, please add postage
on orders under LI. Cash with
order or C.O.D. (charges extra).

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over a. Your enquiries invited.
Please print vour name and address!!

THE "SUPERIOR FOUR"
Our su-perior
four -valve
receiver
A.G. mains
200/250 v.

M. andLong
waves. As
with our
very suc-
cessful
"Econo-
my Four" (6)
all required components are
supplied. Valve line-up: 2 6SG7,
6 XSGT and 6 V6GT. Chassis
ready drilled. Cabinet size in. x
10in. wide. Maximum depth at
base Sin. tapering to fin at top.
Sloping front. Very attractively
finished in light walnut and peach.
Each component brand new and
tested prior to packing. Complete
instruction booklet with practical
and theoretical diagrams is pro-
vided. Booklet available at 1/6
post free. Our price complete
(5/15/-. Please add 2/6 P. & C.
If preferred, we can supply Cabinet
Assembly only, comprising Cabinet
and bracket wave -change switch;
dial pointer, drum, pulleys, drive
spindle, drive spring and knobs,
at 45/-, plus 2/6 P. & C.

The

CRY (IF)
BABY

ALARM
This highly
efficient unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
Finished in Red and Grey (wash-
able) " Lionide " with cream
plastic escutcheon. Size only 71tin.
x fin. x 6iin. Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 P. & P. or
assembled and tested 89/6 P. & P.
2/6. Suitable mike flex available at
3d. a yard. Instruction book and
trice list separately 1/- post free.
A.C. 200-250 v. ,,

VISIT OUR FULLY EQUIPPED
HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

HI -FIDELITY EQUIPMENT
BY ALL LEADING MANUFACTURERS

We stock equipment of Quality by all leading makers:
i.e., Leak, Quad, Armstrong, Dulci, Ferrograph Reflectograph, Vortexion,
Linear, Wharfedale, Grundig Goodmans, W.B., Rogers, Garrard, Lenco,
B.T, H., Pamphonic, Simon, Brenell, Col laro Telefunken, Fi-Cord, etc., etc.
A full range of high quality cabinets to suit all purposes is on show, i.e.,
" RECORD HOUSING," "W.B." " A.D.", etc. Enquire about our
interesting part -exchange scheme for personal callers. H.P. Available.
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TO BUILD YOURSELF
ALL PARTS AVAILABLE SEPARATELY

WE ARE EXPERTS IN THIS FIELD AND All
required BooIntructiokand

CARRY THE MOST COMPREHENSIVE components P. itemised
at special & price list

STOCKS IN THE COUNTRY. inclusive P. available
price separately

(I) New Look '' RAMBLER all dry s'het portable NEW LOW
PRICE E6 19 6 2/6 1/6

(2) " RAMBLER " Mains Unit (suits most portables) E2 7 6 1/6 9d.
(3) " ECONOMY FOUR " T.R.F. Mains Receiver E5 5 0 2/6 1/6
(4) " ECONOMY FOUR " with New Look Cabinet E5 10 0 2/6 1/6
(5) " FAMILY FOUR " (our new T.R.F. Receiver) ............ E3 19 6 2/6 1/6
(6) " SUPERIOR FOUR " (four valve mains receiver) E5 15 0 2/6 1/6
(7) Standard JASON F.M. Tuner FMTI E6 15 0 2/6 2/-
(8) Fringe area JASON F.M. Tuner FMF L7 15 0 2/6 2/-
(9) JASON " MERCURY 2 " Switched F.M. Tuner plus ITA/13.13 C

Sound 410 10 0 2/6 3/6
(10) OSRAM 912 Printed circuit F.M Tuner. NEW LOW

PRICE a 19 6 2/6 2/6
El5 5 0 2/6 2/--
E13 19 6 3/6 2/-

£1 17 6 1/6 1/-
L4 5 0 2/6 1/-
£1 16 6 2/6 3d.
II I 0 1/3 3d.
El 7 6 1/3 3d.
£2 2 0 2/- 9d.
E3 12 6 2/6 1/-
E9 9 0 3/6 1/6

(11) JASON " ARGONAUT " AM/FM Chassis
(12) JASON " ARGONAUT " AM/FM Tuner
(13) F.M. Power Pack (suitable for most tuners)
(14) R.0 3/4 watt Amplifier (with Bass, Middle and Treble controls)
(15) 2 -amp. Battery Charger
(16) R.C. Transistor/Crystal Receiver ('phones extra)
(17) R.C. Super Transistor/Crystal Rec. (ditto)
(18) R.E.P. I -valve Battery Receiver
(19) " CRY-BABY " ALARM (Baby Alarm)
(20) MULLARD 510 Amplifier (printed circuit) Ultra Linear Version
(21) MULLARD 510 as above plus input selector and spare power

supplies El I 10 0 3/6 2/6
(22) " DE -LUXE " Printed Circuit Superhet E7 19 6 3/6 1/6
(23) " DE -LUXE " with New Look Cabinet E8 4 6 3/6 1/6
(24) JASON J.T.V. 2 Tuner E13 19 6 3/6 2/6
(25) RADIO JACK 19 6 1/6 6d.
(26) MULLARD TYPE " C " Tape pre -amp. E12 9 6 3/6 2/6
(27) JASON WII Wobbulator E14 19 0 3/6 3/6
(28) JASON Valve Voltmeter EMIO (23 ranges) E18 10 0 3/6 2/6
(29) NEW JASON F.M. TUNER FMT2 with built-in power supplies

and cabinet
(30) NEW JASON FRINGE F.M. TUNER FMT3, as above
(31) PULLIN Series 90 TEST METER
(32) R.C. Super Personal Portable I -valve (phone extra)
(33) R.C. Super Personal Portable 2 -valve (phone extra)
(34) R.C. TRANSETTE 2 -Transistor Personal Portable
(35) JASON EVEREST 6 -Transistor 2 -wave Portable
(36) JASON EVEREST 7 -Transistor 2 -wave Portable
(37) CLYNE Cathode Ray Oscilloscope
(38) Compact Multi -range Test Meter
(39) CAR RADIO, Printed Circuit, 5 -valve S'het. NEW LOW

PRICE El I 19 6 3/6 2/6
E14 5 0 3/6 2/6
£22 10 0 5/- 3/6
El 15 0 2/- 2/.

LIO 19 6 3/6 2/6
El 17 6 2/6 1/6

(40) JASON Audio Generator AG 10
(41) JASON Oscilloscope OGIO
(42) Super SHORT WAVE RADIO, I valve
(43) " WAVEMASTER " 7 -Transistor Luxury Portable
(44) " GOLD STAR " De -luxe I -valve Portable

E8 19 6 3/6 2/6
LIO 19 6 3/6 2/6

E5 19 6 2/6 1/6
El 15 0 2/6 2/-
E2 I 0 2/6 2/-
E3 9 6 2/- 2/-

E13 19 9 3/6 3/6
05 18 9 3/6 3/6
02 19 6 5/- 101-

£2 19 6 1/6 1/6

Instruction Books which contain full description, easy -to -follow practical wiring diagrams theoretical diagrams item.
ised price lints, etc., are free of charge with all parcels but may be purchased separately as shown above.
PLEASE NOTE:-A selection of the above items are described more fully in this advertisement!!

THE "WAVEMASTER" 7 -TRANSISTOR
LUXURY PORTABLE

400 MILLIWATTS OUTPUT
To build yourself Medium and Long Waves-Push-Pull Super -
het A.V.C. Perfect Car Radio reception. Size 10in. x 61in. x
4lin. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. * Weight-complete
with long -life 74 volt battery -441b. * Mazda high-grade
transistors throughout. * High -Flux 7in. x 4in. Elliptical
Speaker. * Slow motion tuning. * Co -axial socket at rear
for direct connection to Car Radio Aerial. * Improved
reception by use of seven -section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabinet
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
I.F. Transformers (3). Oscillator Coil, Trimmer Bank, Output Transformer, Interstage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is 00/19/6 plus 3/6 P. & P. Alignment service
available. Full assembly instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

PRINTED CIRCUIT CAR RADIO lior
Home Construction).
We are proud
to be able to
offer this New
type Car Radic
employing up -
to -the. minute
circuitry,
special 12 volt valves anu (39)
transistorised output
stage. The highest degree of sensitivity is assured
by the incorporation of Permeability Tuning and
a tuned R.F. Stage. Covers Medium and Long
Wavebands. NO VIBRATOR PACK IS RE-
QUIRED. This is a really compact receiver
that will fit any car. Comprehensive assembly
instructions are provided with all necessary
components, including valves and transistor
at a Special New Low inclusive Price of Only
E11/19/6 plus 3/6 P & P. Instruction booklet
with itemised price list, full description dimen-
sions, etc., available separately at 3/6 post free.

" FAMILY FOUR "
Our supersensitive
T.R.F. Receiver for
home construction.
Covers Long and
Medium Wavebands,
is housed in very
smart plastic table
cabinet in Brown or
Black. For A.G. mains 200/250 v. Compre-
hensive assembly instructions provided, in-
cluding practical and theoretical diagrams,
which are easy to follow and will enable you
to complete this receiver which will be the
envy of your friends. ALL NECESSARY COM-
PONENTS ARE BEING OFFERED FOR LIMIT.
ED PERIOD ONLY AT THE REMARKABLE
PRICE OF ONLY 79/6, plus 2/6 P. & P. In-
struction book available separately if you wish
to study before purchase at 1/6 post free.

(5)

SUPER PERSONAL POR-
TABLE. A wonderful
little set that you can take

picnics, etc. Detachable
aerial rod supplied. Covers
Medium waveband 200-500
metres. Can be built in
approx. I hour. All necessary
components available at the
following SPECIAL INCLUS-
IVE PRICES: I -valve version
ONLY 35/- plus 2/- P. & P.
Super 2 -valve version ONLY
41/-. Plus 2/- P. & P. Send
for point-to-point wiring diagram and parts
price list 2/- post free. Extra for use with the
above DLRS balanced armature headphones,
7/6 pair.

(32)

(33)

THE CLYNE RADIO "DE LUXE"
PRINTED CIRCUIT SUPERHET

A new two -wave
band (L and M)
Superhet using the
latest miniature
valves: ECH8 1,
EF8 5 and ECL8 0,
plus contact cooled
Rectifier. Incorpor-

ates Ferrite Rod Aerial
and is of unit construction. Ex-

ceptional sensitivity and selectivity. Out-
standing performance and quality T.C.C.
condensers throughout. Easily constructed
in one evening. Brown or ivory Bakelite or
wooden Walnut finish cabinet. A.G. mains
2001250 v. All necessary components at special
inclusive price of 0/19/6 plus 3/6 P. & P.

Instruction Book with itemised price list
available separately at 1/6 post free. Also
available in De Luxe Cabinet (as " Economy
Four " at 5/- extra).

TWO -TRANSISTOR PERSONAL PORTABLE. This is an amazing 4.ip TURN
(34) little receiver with built-in aerial and small

enough to be held in the palm of the hand.
Medium wave reception at wonderful volume.
Supplied with drilled chassis and colour coded
components. Easily assembled with the aid
of the easy -to -follow assembly instructions pro-
vided. Total cost of all necessary components,
including transistors, Deaf -aid type earpiece,
wiring wire and even solder. ONLY 69/6 plus
1/6 P. & P., or complete with single standard

High Resistance earphone at ONLY 6216. Plus 1/6 P. & P. Parts price list
and Easy Lay -out Plans 2/- post free.

OVER FOR MORE CLYNE BARGAINS

CLYNE RADIO THE

.= COMPONENT

18 Tottenham Court Road, London, W.I. SPECIALISTS
162 Holloway Road, Lonc',on, N,7.
99 Cheapside, London, E. C.2.

Po,
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* MORE CLYNE RADIO BARGAINS *
CABY UNIVERSAL

TEST METERS
These pocket-size multi -range
test meters are of excellent
quality and cover all the most use-
ful ranges (A.C. Volts, D C Volts,
resistance and current). Supplied
complete with test prods, in-
struction book and batteries.
Model A.I0 (2,000 ohms per volt)

L4/17/6
Model B.20 (10,003 ohms per
volt) (6/10/-.
Plus P & P 3/6 on each.
Fully detailed and illustrated
leaflet available on request.

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P. facilities
B.S.R. TU9. 4 -speed single -
record unit with separate light-
weight pick-up fitted with T C.8H.
crystal insert and sapphire styli
An ideal unit for a small portable
gramophone. Brand new and
fully guaranteed. SPECIAL PRICE:
75/- plus 2/6 P & P. or motor and
turntable only at 52/6 plus 2/6 P &P.
or Pick-up only at 27/6 plus 1/6 P &P
E.M.I. 4 -SPEED STEREO/MON-
AURAL SINGLE RECORD
UNIT. Complete with Stereo Head
and Sapphire Styli Brand New and
Fully Guaranteed ONLY L6/19/6
plus 3/6 P. & P.
JUST ARRIVED!
LATEST GARRARD MODEL
210. Four -speed manual or auto-
matic. 10in and I 2in records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 101 gns.,
plus 3/6 P. & P.
LATEST B.S.R. UAI4. 4 -speed
Attractive appearance. Wired for
stereo. Fully guaranteed.
plus 3/6 P. & P.
B.S.R. UA8 STEREO/MON-
AURAL. Few only at C7/19/6, plus
3/6 P. & P. Brand new Guaranteed

No. 38 AFV WALKIE-TALKIE.
A wonderful offer This famous
trans -receiver unit, with relay
operated SEND/RECEIVE switch
covering 7.4-9 Mcjs band. range
approx. 5 miles. Good condition
ONLY 22/6 plus 2/6 P & P per
unit (less accessories) Quantity
export inquiries welcomed.

AERIAL TUNING UNIT
ZA0841. This well made ex -W D
unit contains a host of useful com-
ponents including. I mA 2in flush
round M/C meter, I mA. Westing-
house full -wave meter rectifier.
5 -pole 5 -way heavy-duty silver
plated wavechange switch. Sin
dia. silver plated rotary tuning in-
dicator, 350 pF tuning condenser
with insulated coupler and 3fin.
calibrated dial (0-180 deg.) etc.
etc. Contained in strong metal
carrying case 9in x 9in. x Bin
with hinged lid. ONLY 27/6 plus
5/- C. & P.
A CONSTRUCTOR'S MUST
The latest " Pifco " Instrument

Bit Soldering Iron
With integral Stand and built-in
Spot -light for illuminating work
200/250 v. ONLY 22/6. P & P. 1/6.
SOLDER. New boxed I lb reels.
16 S.W.G. 50/50 at 8/6 only, plus
1/- P. & P.
12 VOLT VIBRATOR PACK.
(Mallory). Output 150 v. @ 40 mA.
Complete with synchronous vib-
rator. Brand new. ONLY 12/6,
plus 2/- P. & P.
WIRING WIRE. 5 coils 10 yds.,
each coil, in different colours,
contained in cellophane bag, 5/ -
bag, plus 9d postage.
TRANSFORMER SPECIAL.
Superior quality half -shrouded drop
thro' type. Ex -equip. but guaran-
teed O.K. Input 203/250 v Out-
put 350-0-350 v. 80 mA. 6.3 v.
.rr,, 3 amps. 5 V. lEt. 2 amps ONLY
9/6, plus 2/6 P. & P.

J1 -I ?tit MAtiNt I It.; litcUttIJINU
TAPE SPECIAL ,!! Trade enquirias invited.
rirst delivery Famous American Ferrodynam-
ics Acetate Base High Quality Recording Tape
An enthusiast's "must." Brand new (NOT
SUB -STANDARD), Sin. 600ft. 16/. Sin 900ft.
18/6, S/in. 1,200ft. 23/6, 7in. 1,200(t. 25/. 7irt
1,800ft. 35/-. Professional quality " MYLAR "
Du Pont 5in. 1,200ft. 37/6. 7in. 1,800ft 44/,
7in. 2,400ft. 60/-, each on plastic spool. P. free.

a
o.

is' '1b.. -4
fL,..a

DECCA PORTABLE AMPLIFIER. As supplied in famous DECCA-
MATIC III. Complete with small cream knobs. Full range tone and volume
controls. Employs ECL82 valve. Size 3 x 31 x Ellin. Only 59/6 plus 2/6 P.&P
SPECIAL CELESTION 8 x 6in. elliptical high flux loudspeaker 30/ -
plus 1/- P. & P. to fit.
VERY ATTRACTIVE PORTABLE CABINET in two-tone rexine
covering for accommodating the above items and ancillary equipment
75/- plus 5/- P. & P.

- Note. If the above three items are purchased together they will be
supplied at the special inclusive price of L7/24 plus 6/6 P. & P.

EXTRA SPECIAL OFFER : !

A small three -valve PORTABLE RE-
CORD-PLAYER AMPLIFIER mounted
on baffle 12 x fin., with High Flux 6fin.
Loudspeaker. Valve line-up ECC83, EL84,
EZ80. Incorporates separate bass and
treble controls Max. output 3 watts.
Will match all types of high impedance
pick-up. Ready to use, L5/1216. P. & P 3/6.
NEW STYLE CABINET finished in
two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification, also most types'
of Ancillary Equipment. Overall size
18 x 13f x 8fin Fitted with carrying
handle, L3/9/6 plus 5/- P & P
NOTE. If both items purchased
together they will be supplied at
a special inclusive price E8/7/6
plus 6/6 P. & P.

ANOTHER PORTABLE CABINET BARGAIN! tx leading manu-
facturer's battery portable attache type case. Attractive two-tone grey
rexine finish Size closed 13fin x 94 -in x RM. Complete with fittings
and handle. Including Medium and Long Wave frame aerial which fits
in lid. On/off switch on lid stay. Limited quantity only at bargain price
of 19/6 plus 2/- P. & P. Brand new.

TAPE RECORDER CONSTRUCTORS
LATEST COLLARD STUDIO TAPE TRANSCRIPTOR. 3 motors,
3 speeds, 1/, 31. 74 i.p.s., takes 7in. spools. Push-button controls, L12/19/6
plus 5/- P & P. Usual H.P facilities.
LATEST B.S.R. " MONARDECK." Single speed Tape Deck. Takes
5.1in spools -31 i.p.s. At £9/ 19/6 only plus 5/- P & P.
TAPE RECORDER AMPLIFIER -MANUFACTURER'S SUR-
PLUS: Suitable for use with either of the above Tape Decks, and most
other types. For A.C. mains, 4 watts output. five valves, including
EM84 recording level indicator and EZ80 rectifier 40-12000 CPS at
74 fps r 3 db. Facilities for superimpose and use as separate straight
through amplifier. Radiogram input, mike input, tone control, volume
control, Chassis measurement: 12,fin. x 4fin x 3in., overall height-
54in Supplied complete wish circuit diagram and attractive engraved
black and gold escutcheon plate Price L10/10/- only, plus 3/6 P & P.
Limited quantity If purchased with either of the above decks, both
items post free!
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE
Suitable for above amplifier and Collaro, Studio deck Limited quantity
only at 71,6 plus 3/6 P & P
MIC 45-I Acos latest flat pistol -grip crystal microphone. Attractive
black and gold finish. OUR PRICE 29'6 plus ll. P. & P.
ACOS MIC 39-I. Crystal stick microphone. List price 5 gns. Our
price 39/6 plus 1/6 P. & P.
MIC 40. General purpose crystal microphone with desk stand. Our
price 25/- only plus 1/6 P. & P.
M.C.24. ANOTHER HAND MIKE BARGAIN: Imported, crystal,
attractive streamlined polished metal case, incorporates muting switch.
List price 63/-. OUR PRICE 42:- only 1/- P & P.

NEW ! AN INEXPENSIVE TV AERIAL !!
THE HANDY BURKE AERIAL. Patent applied for 17109/59
Tried and proved in most areas up to 25 miles from a transmitter
" Astounding in it's simplicity.- " Why didn't somebody think of this
before? " " Not a ' gimmick '-but scientifically right." Television
signals are elusive. particularly indoors, with this aerial you have a much
better chance of catching them! Descriptive
leaflet available includes technical report from ONLY Plus
" Wireless World,- March 1960. Featured in
" Daily Express - article May 12th, 1960. Trade 7/6 P.".
enquiries invited. Send for leaflet. 1/-

LYNE RADIO LTD COMPONENT

19 Tottenham Court Road, London, W.I. ALSO
SEE162 Holloway Road, London, N.7. PREVIOUS

99 Cheapside, London, E.C.2. PAGES

- TRANSISTORS ! ! ! -
SURPLUS P.N.P.
RED SPOT (Audio/Experimental
Application) 5/- ea.
WHITE SPOT, R.F. up to 2.5
Mcis 5/- ea.
Attractive discounts for bulk pur-
chases. The above is a selection only.
Full range in stock by all leading
manufacturers. Let us have your
enquiries.

(ALL POST FREE)
FRUSTRATED EXPORT. Not
repeatable! L., M. and S.W. SUPER -
HET RECEIVER. Manufactured by
McCarthy for export. At present for
operation on 6 volts, but conversion
details supplied free.

Valve line-up: 6KBG, 6K7G, 6Q7C
6F6G, 6X5G and 6 volt 4 -pin non -
synchronous vibrator. 8in. P.M.
Speaker, 4 watts output, P.U. socket
Ext L.S. socket, etc. Tone control.
Fitted in polished wood cabinet,
size 211 -in. x 10fin. x 113fin. These
cabinets are soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price L5/19/6 only
plus P. & P 7/6, plus 27/6 for A.C.
Mains Conversion Components if
required. OUTSTANDING BUY!
12 CHANNEL TV TURRET
TUNER (By famous manufacturer).

Brand new, NOT sur-
plus or ex -equipment.
35 Mc/s. I.F. PCC 84

.,,sand PCF 80
'6' valves. Com-

plete with
coils: Band 1

Channels I to 5.
Band III Chan-
nels 8 to I I. In

manufacturers original
arton. Fu ly guaranteed at only 39/6

plus 2/6 P & P.

JUST ARRIVED ! !

PICK-UP CARTRIDGES
ACOS GP73-2A: Turnover cart-
ridge for Stereo and Monaural
Standard and L.P. Few only at 29/6
plus 9d. P. & P.
ACOS GP67-3. Latest Monaural
turnover cartridge for standard and
L.P., only I8/ plus 9d. P & P.
Both of above absolutely complete,
ready to fit, with two stylii.

DEAF AID TYPE EARPIECES.
Standard magnetic type complete
with lead and plug. As new. ONLY
12/6, plus 1/- P & P.
CLR LOW IMPEDANCE HEAD-
PHONES. Complete with headband
and leads 5.6 pr., plus 1/6 P. & P.
DLR5 BALANCED ARMATURE
HEADPHONES. Complete with
headband and leads, 7/6 pr., plus 1/6
P. & P.
HIGH IMPEDANCE LIGHT-
WEIGHT HEADPHONES. Brand
new imported type finished in cream.
Complete with leads, 15/. pr., plus 1/6
P. & P
8in. LOUDSPEAKER. Ex -equip. as
new. Less transformer. 3 ohm speech
coil. In attractive cloth covered cabinet.
Ideal for extension speaker. 22/6 plus
1/6 P. & P. Speaker only, less cabinet
at 13/6 plus 1/6 P & P.
I2in. BAKERS SELH URST LOUD-
SPEAKER. 15 ohms, IS watt, 30-
14,000 cps. Brand new, E4/101-.
P. & P. 3/6.
I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. Only 32/6 plus
2/6 P. & P.
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DE LUXE TAPE
RECORDER CABINET

Beautifully
made Tape

Recording Cabinet. Size: 13" x
lOr x 7'. Covered in two tone
coloured rexine cloth. Stylish
design. Carrying handle with
detachable lid. Easily adapted to
Record Player Cabinet. Excep-
tional value at this very low price.
P. & P. 4/6.

1711 T.V.s COMPLETE
1 9 ,Tne Deposit 27 and 20 weeks

8110. at 15/-. Carr. & Ins. 30/ -
Beautifully styled polished cabinets.
ITV/BBC. These are table models
with option on contemporary legs
fitted (2 gns. extra). 17" rectan-
gular tube guaranteed for 1.2

months. Valves and chassis guar-
anteed for 3 months. (Chassis
salvaged but reconditioned). Where
possible personal collection is
advised.

AMPLIFIERS
All portable. 12 months' guarantee.

MK. D.1

59'6
Brand new. Latest design, with
printed circuit. Dimensions 7" x
2r x 5". A.C. only. Mains isolated
3 watts output. Incorporating
EL84 as high gain output valve.
Volume and tone controls. Knobs
2/0 extra. P. & P. 2/6.
MK. D.3 89/6
De Luxe ModeL Printed circuit.
Latest design. Dimensions 7" x
2r x 5". A.C. only. Mains isolated
3-4 watts output. Incorporating
the latest ECL82 triode pentode
output valve giving higher undis-
torted output. Volume, treble and
base control. Knobs 3/0 extra.
P. & P. 3/6.

MK. D.5 39/6
Simple circuit employing ECL80
triode pentode output valve giving
2-3 watts output. A.C. only. Mains
isolated. Single control for volume
and on/off switch with knob.
P. & P. 3/6.

THE

"NEW LOOK"

PORTABLE

GRAM

AMPLIFIER

ONLY 99'6
STEREO

MICROPHONE

GUITAR

RECORDS

Ideal for stereo attachment. Well styled cabinet in Brown/Ivory
with carrying handle. Contains 8in. high flux speaker. For use A.C.
or D.C. mains. 3 valves 10 I.F., 10P14 and U404. Maximum output
4.5 watts. Size 14" x 11" x 6r. Wonderful for HOME, HALL,
AMATEUR THEATRICALS. 2 units can give a world of amusement
and stereo effects. Ideal for works and offices as loud hailer, for election
speaker and public address. Ready for immediate use. 12 months'
guarantee. P. & P. 5/6.
Terms: Deposit 30/- plus P. & P., and 10 weekly payments of 8/-.

MONEY BACK IF NOT DELIGHTED
EXTRAS: Mike 27/6; Record changer 86/19/6; Extra loud speaker in
contemporary cabinet 19/9.

REPLACEMENT, REBUILT

T.V. TUBES 12 months'
guarantee

Carr. & Ins. 15/6.
21 in. TUBE 1.8.10.0 de,gt

I? in. TUBE £7.10.0 IA
12, 14, IS in. TUBES pi

£510.02L. I
- TERMS AVAILABLE

allowed
on old tube

allowed on old tube

OVER 20 WEEKS -

RECORD PLAYER
CABINET R.P.2

59'6

Made by famous manufacturer.
In polka dot cloth with clipped lid
and carrying handle. Size: 16"x
14r x 81" deep. Carr. & Ins. 4/6.
Will take B.S.R. Monarch 4 -speed
Autochanger 86/19/6; 7" x 4" Ellip-
tical Speaker 15/9; and our Mk. D.1
Portable Amplifier 59/6.

T.V. CHASSIS
FOR SPARES 9'6
EX FLESSEY
56 resistances. 54 condensers.
13 valve holders. 4 transformers.
Chokes 250 ma. Metal rectifiers 300
volts @ 250 m.a. Fuse panel. Focus
magnets. Plugs. Sockets. Carr. 7/6.

110v. 6 v., or 12 v. (special
SOLO SOLDERINGadaptor for 200/250 v.,

101- extra). Automatic
TOOLsolder feed including 20ft.

reel of Ersin 60/40 solder
and spare parts. It is a
tool for electronic soldering
or car wiring. Revolu-
tionary in design. Instantly
ready for use and cannot
bum. In light metal case
with full instructions for
use. Post 3/6.

12'6
HOME RADIO 79'6
Terms: 10/. deposit and 10
weekly payments of 8/-.
A.C.5 valve octal superhet.
3 waveband receiver. In
attractive polished cabinet.
Dimensions: fir x 18r x
11/". Carr. & Ins. 4/6.

EXTENSION!CONTEMPORARTIV't!ricoNnSeryielf(ecElt.
now not affect-

.e.;-- ...7.--- big

` SPEAKERS' EXTENSION ling reproduction quahty.

19/91SPEAKERS la a r P.M. SPEAKER.
As above, with output transformer.

6/9
.4., I

8" P.M. Speakers fitted into polished 1 Ideal for extra stereophonic18° P.M. SPEAKER. 9/9
cabinets. Standard matching to any . speaker. Covered in smart Highest quality, fitted output transformer.
receiver (2.5 ohms). Complete, (two tune leatherette. Beau- I ELLIPTICAL SPEAKER. 15/9

"switch and flex included, P. & P. tifullv made. Including
3/ 9. speaker. P. & P. 3/9. 8'

8x 3" and r x 4". Brand new.

1

Also 9" x 4", We.
P. & P. on each 2/9.

VALVES. IDEAL FOR SPARES. SALVAGE/GUARANTEED
11)6, 306, 401, 6117, 6B8, 7B7, 81)2, 902, 1103,
1211E6, 1214, 15D2, 18, 75, 78, 2I0VPT. 1253A, I 6C4, 6F1, 6F12 -Z77, 6F13, 6F14, 6F15, 625 I 51I4, 51'3, 6CK5-EL41,
ail 2050, 2151, 7193-2C22, AR6, ARP18, 6K7. 714, 7D5, 10F1 0F66, 01181, EAF42,

U. CV73, CV188, DLEA50, E1134, EF36,
I 6K8, 68L7, 68N7 6P28,

2/9 EBC41. EF42, EF91-803, EF92,
61/6, 6X5,

EF37, EF60-638PT, OTIC, KT24-ARP18. EL32, KT33C, KT8l, K T W6 I, 7/9
KTZILLP220,NGT2,P1420' , PP225, QM -VIM, I P61, PEN45, PEN46, PL33, U22. UF41, UU6. I 12AT7

8P41. 81111, T41, TTII.VR21. VR35. VT61A.

SOUND/VISION STRIPS. 2/9
I.F.'s 10.5-14 Mc/s. 8 valve holders and I.F.'s 16-19'5 Mc/s.,
8 valve holders. P. & P. 2/6.
SCANNING COILS. 7/9
Wide angle. 90°. 38 mm. Low Imp. Postage 1/3.
FOCUS MAGNETS. 5/9
Brand new. 38 mm. Incpor. picture shift control. P. & P. 1/3.
GERMANIUM CRYSTALS. 9d. each or 6/- doz.
Brand new. Long wire ends. List price 4/9. Postage on 1 4d.
Postage on 1 doz. 9d.
INSULATING TAPE. 1/6
Finest quality. In metal container (75ft. x fin.). Postage on
1 tin 9d., on 6 tins 2/-.
RECTIFIERS. 2/9
250 v. 100 ma. Full or half wave. Post & Packing 1/3.
CO -AX CABLE. 6d. yd.
Good quality, 1/6 postage on 20 yds.; 45/- per 100 yds., P. & P.
3/6.

LATE EXTRA ! JUST ARRIVED !
RECORD PLAYER CABINET R.P.9

Exceptional offer. A lightweight portable player Cabinet in two-tone 19'6Rust and Cream. Famous manufacturer. Size 14iin x 11 in. x bin.
Complete with moulded deck board of attractive design. Takes B.S.R. TU9 Single
player, 2 control Amplifier, 6in. round speaker. Post, Packing and Ins., 4/6.

SEND FOR A FREE CATALOGUE !
LIVERPOOL ST. TO MANO PARK STN. Only 10 MINS..

DUKE & CO:
LONDON) LTD., 621/3 Romlord

Road, Manor Park, E.12.
lLF. 6001/3
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SELENIUM L.T. RECTIFIERS. Full
wave, bridge connected. 12/18 v. 1.5 A. 4/3;
12/18 v. 21 A. 6/9; 12/18 v. 4 A. 9/9; 12/18 v.
5 A. 12/6; 12/18 v. 6 A. 18/6; 24/36 v. I A.
12/6; 24/36 v. 4 A. 22/6; 24/36 v. 15 A. 62/6.
Please add postage.

L.T. TRANSFORMERS. For charging or
models. All 200/250 v. primaries. 3.5, 9 or 17 v.

1 A. 9/9; 3.5, 9 or 17 v. 2 A. 14/3; 3.5, 9 or 17 v.
4 A. 16/6; 9 or 17 v. 6 A. 26/-; 3, 4, 5, 6, 8, 10, 12,
15, 18, 20, 24 or 30 v. 2 A. 18/6. P/P 1/3.

1 Megohm 1% WIREWOU ND RESISTORS.
10/- per doz.

6 VOLT AC/DC BUZZERS. 3/6 ea. P/P 6d.

CV. 320. lin. C.R.T. 4 v. heater, 600-I kv.
anode. Boxed, 19/6 ea. P/P 1/6.

MARCONI TF. 340 OUTPUT METERS.
Reconditioned, perfect order. E9/19/6 ea.
P/P 7/6.

MARCONI TF. 373 UNIVERSAL IMPED-
ANCE BRIDGES. Reconditioned to maker's
spec. 0-100H., 0-100 mfd., 0-I megohm, 0-
100 Q. each on 5 ranges at 1,000 c/s., E35 ea.
MARCONI TF. 329 " Q" METERS. Range
0 to 500 Q. Frequency 50 kc/s to 50 mc/s. Re-
conditioned to maker's spec., £65 ea.
MARCONI TF. 4I0c VIDEO OSCILLATORS.
Ranges 20 cps. to 30 kc/s., 30 kc/s to 5 mc/s. Variable
attenuator. Reconditioned to maker's spec.,
E35 ea.

DEAF -AID EARPIECES. ER.I00, 250 ohm
imp. 4/6; ER.250, 1,000 ohm imp. 7/6. P/P 6d.

PAINTON MINIATURE JONES PLUGS
AND SOCKETS. All new. 2 pin 2/6 pr.;
4 pin 3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 12 pin
5/6 pr.; 18 pin 7/6 pr.; 33 pin 10/6 pr.

MINIATURE PYE COAXIAL PLUGS AND
SOCKETS. Available male or female cable, per
2/6 pr.

7.5 K.V.A. AUTO TRANSFORMERS.
115/230 volts. Brand new, boxed, ex-U.S.A.
E15 ea. Plus carr.

POST OFFICE TELEPHONE HANDSETS.
Standard type, 12/6 ea. P/P 1/6.

A.R. 88 WAVECHANGE SWITCHES. 8
banks, 6 positions, complete with all screens.
New, boxed, 17/6 ea. P/P 2/6.

AMERICAN HS -30 LIGHTWEIGHT HEAD-
SETS. Res. 50 ohms. Extremely high quality.
Brand new, 15/- pair. P/P 1/3.

AMERICAN SPRAGUE/MICAMOULD
CONDENSERS. Highest quality, .1 mfd, 500 v.
.01 mfd. 1,000 v. 6/- per doz. P/P 9d.

AMERICAN H.T. BATTERIES. Brand new.
Tapped 90 v., 671 v., 45 v., 221 v., 5/- ea. P/P 1/6.

24 VOLT D.C. PUMPS

Self lubricating, capacity 60 g.p.h. at 30 lb./sq.
in. Will operate O.K. on 12 v. I BSP inlet/
outlet union. Only 15/6 ea. P/P 2/6.

Ck (RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables SMITHEX LESQUARE

3-34 LISLE STREET, LONDON, W.C.2

FIELD TELEPHONES TYPE F.
Ideal for all
intercom.
systems,
house,office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete A -4,4'
with batteries
and wooden carrying
case, fully tested. 59/6 .,i

ea. per telephone. 3/6
P/P.

1,000 WATT MAINS ISOLATION
TRANSFORMERS

230 v. primary, 230 v. secondary. Ex -Ad-
miralty heavy-duty type. New boxed, E5 ea.
P/P 10/-.

R.I155 COMMUNICATION RECEIVERS
Standard Model B. Frequency coverage
75 kc/s to 1,500 kc/s and 3 me/s to 18 mc/s
on 5 bands. New improved geared slow-
motion drive fitted. All receivers over-
hauled, aligned and tested. E8/19/6 ea.
P/P 7/6. Combined A.C. mains power pack
and audio output stage supplied 85/- extra.

BRAND NEW MEDRESCO HEARING
AIDS

Supplied fully tested and complete with ear-
piece, leads and battery pouch. Incorporates
3 sub -miniature valves and sensitive crystal
mic. Only 32/6 each. Batteries 5/- extra.
P/P 1/-.

BC.22I HETERODYNE FREQUENCY
METERS

125 kc/s -to 20 mc/s. As new condition.
Supplied complete with valves and crystal
but no calibration charts. Only E14/10/- ea.
P/P 7/6.

WESTON 772 MULTI -RANGE A.G./D.C.
TEST METERS

1,000 ohms per volt. Reconditioned, perfect
order. See previous adverts for full spec.
L7/10/- ea. P/P 3/6.

SPARES KIT FOR CR.I00 RECEIVERS
Contains 15 valves: 2-U50, 2-DH63; 2-KT63;
2-X66; 7-KTW61. Condenser and resistor packs,
pots, toggle switch, output transformer, etc. Al
brand new, 59/6. P/P 3/6.

R.C.A. LOUDSPEAKERS
High -quality 3 ohm speaker housed in black
crackle metal case to match AR -88 or H.R.O.
receivers. Supplied brand new and boxed,
45/- ea. P/P 3/6.

COLLARO STUDIO TAPE TRANS-
SCRIPTORS

Latest 1960 model. 3 speeds, 14, 31 or 71.
Fitted with 3 separate motors, digital counter,
press -button switching, provision for fitting
extra stereo head. Supplied brand new and
guaranteed complete with spare 7in. spool,
L12/10/- ea. P/P 3/6.

DON Mk. 5 FIELD TELEPHONES
Ideal for all intercom. systems. Buzzer
calling, 2 line connection. Housed in metal
carrying case. Supplied complete with
batteries, fully tested, 39/6 ea. P/P 3/6.

R.C.A. PLATE TRANSFORMERS
Primary 200/250 v. 50 cycles. Secondary
2,000/1,500/0/1,500/2,000 v. 500 milliamps.
Supplied brand new and boxed, E6/10/- ea.
P/P 10/-.

PARMEKO TABLE TOP TRANSFOR-
MERS. Input 230 v. 50 c/s. Output 620/550/
375/0/375/550/620 v. 250 mA, 5 v. 3 amp,
5 v. 3 amp. Size 6; x x 51in. Brand new,
boxed, 45/- ea. P/P 5/-.

12/24 V. D.C. MODEL MOTORS. Reversible
Brand new, 8/6 ea. P/P 1/-.

200/230 V. A.C. MAINS MOTORS. Made foi
hair dryers. New, 12/6 ea. P/P 1/3.

E.M.I. 50 : 1 MICROPHONE TRANSFOR
MERS, 4/6 ea. 111/1. 1/-.

GERMANIUM DIODES. General purpose
type, 6d. ea. High quality type equivalent tc
0A81, 2/- ea.

TRANSISTORS. Red spot, 4/6 ea. Whit,
spot, 4/6 ea. Yellow/green, 4/6 ea. Red/yellow
7/6 ea. P/P 3d.

21in.
21in.
3in.
3in.
4/in.
61in.
8in.

10in.
I2in.
I2in.

7 x 4in.

SPEAKER BARGAINS
Perdio
Perdio
Plessey
Rola
Plessey
Plessey
Elac
R.A.
Plessey
Plessey

Plessey
8 x 6in. Rola

10 x 7in. Plessey
12 x 8in. Plessey
8 x 2fin. Goodmans

3 ohm
15 ohm
5 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm

15 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm

All brand new. Please add postage.

17/6
17/6
15/6
17/6
15/6
17/6
19/6
27/6
32/6
42/6
12/6
15/6
17/6
27/6
49/6
17/6

BRAND NEW PADDED MOVING COIL
HEADPHONES. Complete with M/C hand
microphone, 12/6 per set. P/P 2/-.

LEACH 12 V. DOUBLE POLE AERIAL
CHANGEOVER RELAYS. 7/6 ea. P/P 1/-.

SOUND -POWERED TELEPHONE HAND-
SETS. Just connect with twin flex for complete
telephone system. No batteries required, 15/- ea.
P/P 1/6.

INSTRUMENT TRANSFORMERS. 0/210/
240 v. primary. Secondary 220 v. 85 mA and 6.3 v.
3.5 amps. New, 9/6 ea. P/P 1/3.

CONTACT -COOLED RECTIFIERS. 125 v.
85 mA 3/9; 250 v. 50 mA 5/6; 250 v. 85 mA 9/-;
250 v. 75 mA, full -wave bridge, 12/6. P/P 6d. ea.

HOOVER ROTARY TRANSFORMERS.
Input 12 v. D.C.; output 310/360 v. 30 mA. New,
boxed, 12/6 ea. P/P 1/3.

PORTABLE PRECISION VOLTMETERS.
Brand new moving
iron instruments by
famous manufac-
turer. Housed in
polished teak case,
8in. mirror scale.
2 ranges, A.G.
or D.C. 0 to 160
v. or 0 to 320 v.
Accuracy with-
in 2%, £5/I9/6
ea. P/P 3/6.

HOURS OF BUSINESS: 9 a.m.-6 p.m. Thursday I p.m. Open all day Saturday. Please print name and address clearly.



OCTOBER, 1960 WIRELESS WORLD 139

LOOK THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNALE TO
ADVERTISE IT IS WORTH YOUR WHILE TO PAY US AB VISIT

BRAND NEW Boxed
100 MICROAMP
METERS. Standard
2+in. flush panel mount-
ing. Scale calibrated
0-100 microamps. 42/6
each. P/P. 1/3.

MAINS PANEL NEON INDICATORS.
Chrome escutcheon, flying lead connections.
Available red, green or clear, 3/6 each. P/P. 6d.

ALUMINIUM CHASSIS. 18 swg. four sided,
reinforced corners. All sizes 21in. deep. 6 x 4in.
3/6; 7+ x 5+in. 4/6; 10 x 7+in. 5/3; III x 7fin. 6/-;
13+ x 9in. 6/9. Post extra.
PARMEKO MAINS TRANSFORMER. Fine
heavy duty job. Primary 0/110/230 volts. Sec.
35010/350 volts 150 ma. 6.3v. 4 amps, 5 volts 4
amps. New, boxed, 32/6. P/P 2/-.
PRECISION WIREWOUND POTENTIO-
METERS. Linear track, 3}1n. dia. Available,
500 ohm; 2.5k; 5k; 10k; 25k; 50k and 100k ohms.
All 10/6 ea. P/P. 1/-.

750 WATT AUTO TRANSFORMERS.
Fine heavy Admiralty type. Tapped from
110 to 230 volts to give any spot voltage.

69/6 each. P/P. 5/-.

POTTED " C " CORE CHOKES. 16 H.
120 ma.; 20 H. 80 ma; 100 H. 30 ma. All 10)6 ea
5 H. 500 ma. 17/6; 10H. 500 ma. not potted, 25/ -
ea. Post extra.
FERRANTI POTTED FILAMENT TRANS-
FORMERS. Primaries tapped 200/250 volts.
I. 6.3v. cc. 5.6 amp; 6.3v. ct. 4.8 amp; 6.3v. cc.
I amp; 19/6 ea. 2. 6.3v. ct. 3.3 amp; 6.3v. ct. I

amp; 6.3v. ct. .9 amp; 6.3v. ct. .6 amp; 15/6 ea.
P/P 2/-.
GARRARD VARIABLE SPEED GRAM
MOTORS. 200/250 bolt A.C. Adjustable from
0 to 45 r.p.m. by arm. 22/6 ea. PIP. 2/6.

MUIRHEAD PRECISION STUD
SWITCHES. 4 banks. Each bank I pole 24
position. Heavy contacts. Only 17/6 ea.
P/P. 1/3.

ROTARY TRANSFORMERS. 12 volt DC.
'nput. Output 250 volts 80ma. 22/6 ea. Ditto
6 volt input, 22/6. P/P 2/6.

CHOKE BARGAINS. 4H. 22.5ma. 2/6; 5H
60ma. 3/6; 5H. 200ma. 5/6; Collins 8H. 100ma.
8/6; Rich & Bundy 50H. 120ma. 12/6. Post extra,

HEAVY " C " CORE TRANSFORMERS.
230 volt primary. 725/700/675/0/675/700/725 volt
500ma. 6.3v. 6 amp, 6.3v. I amp, 5v. 6 amp. New
boxed, 72/6 ea. P/P.

FERRITE CORED LOOP AERIALS. Opera-
tive up to 2 me/s. New boxed, 22/6 ea. P/P. 2.'6.

ADMIRALTY SLOW MOTION DRIVES
180', scaled 0 to 100. Fast and slow knob with
ock and also flick mechanism for setting to fixed

frequencies, new 7/6 ea. P/P. 1/3.

24 AMP. VARIAC TRANSFORMERS.
Primary 230 volts. Adjustable sec. from 185
to 250 volts. 24 amps. £12/10/0 each. P/P. 10/-.

" C " CORE POTTED L.T. TRANSFOR
MERS. Primaries all 230 volts.
I. 6.3v. 3 amp. 6.3v. 3 amp., 6.3v. 3 amp., 6.3v
1.5 amp. 21/- ea. P/P. 2/-.
2. 6.3v. 5 amp., 6.3v. 4 amp., 2 x 6 6.3v. 3 amp
6.3v. 2 amp., 6.3v. 1.5 amp, 6.3v. I amp, 35/- ea
P/P. 2/6.

12 VOLT ROTARY CONVERTERS. Inpu
12 volt D.C. Output 230 volts A.G. 50 cycles,
150 watts. Housed in wooden case and fitted with
voltage control resistance and 300 volt A.C. out
put check meter. Supplied fully tested, L9/19/6 ea.
P/P. 10/-.

MINE DETECTORS NO. 4A.
Complete equipment comprises search head,
amplifier, headset, control box, telescopic
rods for search head, search head test unit,
test measure and haversack.
Operation is from standard 671/11v. battery.
The unit will detect ferrous or non ferrous
metals to a depth of 24 ins. giving maximum
signal but can be used at greater depths
giving lower output. Ideal for tracing under-
ground pipes or cables and any hidden metal
objects. Fully waterproof.
Complete equipment supplied brand new in
original transit cases complete with operating
instructions. Price 99/6 ea. Carriage 10/ -
extra.

BARGAINS IN RECORD CHANGERS.
B.S.R. UA8 Automatic 4 -speed record
changers, brand new, guaranteed, E6/12/6 ea.
P/P. 3/6.
COLLARO CONQUEST automatic 4-spd.
record changers, brand new, guaranteed,
E6/15/0 ea. P/P. 3/6.
COLLARO JUNIOR 4 speed single record
changers, 79/6 ea. P/P. 2/6.
GARRARD 45 R.P.M. BATTERY PLAY-
ERS. Operate from 6v. battery, 59/6 ea.
P/P. 2/6.

FIELD TELEPHONES TYPES L.
Ideal for all intercom systems. House, office
or building site. Generator bell ringing. Two
line connection. Supplied complete with
batteries, fully tested. As new, 59/6 ea.
P/P. 3/6.

8 RANGE SUB -STANDARD D.C.
AMMETERS

Ranges 1.5, 3, 7.5, 15, 30, 60, 300 and 450
amps. 8in. mirror scale. Housed in polished
teak case. Supplied complete with all shunts
and leather carrying case, E15 each. P/P. 7/6.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a I microamp.
Tinsley mirror galvonometer and a double
selenium photo electric cell. Brand new,
£9/19/6 ea., P/P. 7/6.

HIGH FIDELITY RECORDING TAPES
BARGAIN PRICES

Sin. spool 225 ft. L.P. ......... 6/-
5in. spool 600 ft. std. ...... I2/-
5in. spool 900ft. L.P. 17/-
51in. spool 1200ft. L.P. 19/6
7in. spool 1200ft. std. . 19/-
7in. spool 1800ft. L.P. . 29/ -
SPARE PLASTIC SPOOLS, 51in. 2/3; 7in. 3/6.
New, Boxed, Guaranteed. Post extra.

COSSOR 339 DOUBLE BEAM
OSCILLOSCOPES.

Operation
110 / 200 / 250
volts A.C.
Time base fre-
quency sweep
6 cps. to
250,000 cp.s.
Amplifier
bandwidth 10cs. to
2.000,000
cps. Supplied
in perfect
working order
fully tested,
LIS ea., P/P.
10/-.

_AA

METER BARGAINS
20 microamp D.C. M/C flush rd. 2fin. 69/6
25 microamp D.C. M/C proj. rd. 2fin. 59/6
50 microamp. D.C. M/C proj. rd. 2fin. 49/6
100 microamp D.C. M/C flush rd. 2+in. 42/6
100 microamp D.C. ITC flush rd. 3fin. 62/6
200 microamp D.C. M/C proj. rd. 2fin. 29/6
300 micro.mp D.C. M/C flush rd. 2+in. 29/6
I milliamp. D.C. M/C flush sq. 2in 22/6
I milliamp. D.C. M/C flush rd. 2+in. 25/-
1 milliamp. D.C. M/C flush sq. 4in 69/6
30/0/30 milliamp. D.C. MX flush 2fin

rd. 9/6
15 amp. D.C. M/C proj. rd. 2in 8/6
120 volts D.C. M/C flush rd. 3fin 32/6
300 volt A.C. M/C rectifier flush rd. 2+in. 25/-
300 volt A.C. Mil flush rd. 2/in 25/-
500 volt A.C. M/1. flush rd. 2+in 251-
1,500 volts electrostatic. proj. rd. 2fin 25/ -

Postage extra.

NEW BLOCK PAPER CONDENSERS
Nitrogol, Visconol types. .25mfd. 4kv 3/6;
.25mfd. 7.5kv. 10/6; .25mfd. 10kv. I5/-; I mfd.
600v. 1/9; I mfd. Ikv. 3/6; I mfd. 2.5kv. 6/6;
I mfd. 5kv. 15/-; 2 mfd. 402v. 2/6; 2 mfd. 600v. 4/6;
4 mfd. 400v. 3/6; 4 mfd. 600v. 4/6; 4 mfd. 1,000v.
6/6; 4 mfd. 1.5k. 8/6; 8 mfd. 400v. 6/6; 8 mfd.
800v. 8/6; 8 mfd. 1.5kv. I5/-; 10 mfd. 1.5kv. 17/6;
32 mfd. 500v. 17/6. Post extra.
POTTED TRANSFORMERS. 230 volt
primary. Secondary 350/31010/310/350 volts
220ma. Total of 6.3 volts 13 amps; 5 volt 4 amps.
49/6 ea. P/P. 3/-.
110/230 VOLT AUTO TRANSFORMERS.
20 watt, 9/-; 50 watt 12/6; 150 watt 18/6. Post
ext,a.
MIDGET RECORDER MOTORS. Size
If x I x 21in. Operate 12/24 volt AC/DC. Fitted
with gear. New boxed, 12/6 ea. P/P. 1/-.

VORTEXION PORTABLE AMPLIFIERS
Operates from 12 volt D.C. or 200/250 volts
A.G. 10 watts push-pull output. Mic. or
gram input. Output matched to 7.5, 15 or
500 ohm. Supplied in working order, E9/10/0
ea. P/P. 7/6.

" C " CORE E.H.T. TRANSFORMER. 230
volt primary. Secondary 3,850 volts 5.5rna.
4v. 2.5 amp, 4v. I amp. New boxed, 52/6 each.
P/P. 2/6.
R.I155 IMPROVED GEARED SLOW MO-
TION DRIVES. Supplied brand new only 12/6
ea. P/P. 1/3.

NEW ELECTROLYTIC CONDENSERS
TUBULAR

8 mid. 150v. 1/-
8 mfd. 450v. 116
8 mfd. 500v. 1/9

16 mid. 450v. 2/8
16 mid. 500v. 3/3
32 mid. 350v. 2/6
32 mid. 500v. 3/6
25 mid. 25v. 1/-
25 mid. 50v. 1/3
50 mid. 12v. 1/ -

TUBULAR
50 mfd. 50v. 1/3
100 mid. 25v. 1/3
200 mfd. 6v. 1/3
500 mid. 6v. 1/3
8+8 mid. 450v. 316
8+8 mfd. 500v. 4/3
8+16 mid. 4150v. 3/6
16+16 mfd. 450v. 316
16+16 mfd. 500v. 4/3
32+32 mfd. 350v. 3/8

CANS
16+16 mid. 500v. 4/3
32+32 mid. 450v. 4/3
50+50 mfd. 275v. 3/9
50 +50 +50mfd. 350v. 5/3
60 mid. 450v. 3/6
64+120 mfd. 350v. 7/8
100+200 mid. 275v. 7/6
100+400 mid. 275v. 8/6
1000 mfd. 25v. 2/6
2000 mid. 50v. 7/6

Please add postage.

Clv (RADIO) LIMITED
GERRARD 8204/9155

Cat . SMITHEX LESQUARE

------ 3-34 LISLE STREET, LONDON, W.C.2
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LASKY'S
RADIO

AMAZING NEW
TAPE RECORDER
BARGAIN OFFER
A complete Tape Recorder using Collaro
Studio 3 -speed Deck, IL 31, 71 i.p.s. Twin
track, with pause control, rev. counter, latest type
electronic recording indicator. Superimposing switch, volume and tone
controls, 7 x 4 loudspeaker, 4 watts output. Takes 7in. spools. In
contemporary design carrying case, 91 x 16 x 16in. Brand new, fully
assembled ready for use. Limited number.
LASKY'S 29 GNS including Aces mike and 1,200ft. Scotch Tape.

PRICE Carr. & ins. 25/-.

                               4

TAPE RECORDERS
Largest stocks in London.

BRENELL, CLARION, COSSOR,
ELIZABETHAN, ELEKTRON,

FIDELITY, FI-CORD,
FERGUSON, FERROGRAPH,

GRUNDIG, HARTING,
KORTING, MINIVOX,

PHILIPS, REFLECTOGRAPH,
SOUND, SIMON, STEELMAN,

STUZZI, TANDBERG,
TELEFUNKEN, TRUVOX,
TRIX, STELLA, WALTER

TAPE RECORDER AMPLIFIER
for use with Collaro Studio Tramcriptor.
Uses 3 valves, magic eye. contact cooled
metal rectifier. Incorporates mike/
gram/radio inputs, ext. I.s. jack, superim-
posing switch. Complete with gold/black
knobs. 12 Gns, Post 316.

PLASTIC TAPE SPOOLS
5in. 5;in. iin. St,.

2/9 2/9 2.13 2/9 5/6
7in. Metal Spools, 1!9 each

Post extra.

"INSTANT" BULK TAPE
ERASER

and Head Demagnetiser. Erases a
complete reel of magnetic Tape in few

conds. 27/6. Post tree.

TAPE DECK OFFERS

B.S.R. " MONARDECK " single
speed, 31, i.p.s. uses 5in. spook.
Lasky's Price including 850ft. Tape
23/19/6. Carr. free.

COLLARO STUDIO TAPE TRANS-
CRIPTOR. 3 motors, 3 speed,
17 31, 71 i.p.s., takes 7in. spools.
Push-button controls. 512/19/6
Carr. & Ins. 12/6. Tape extra.

COLLARO TAPE TRANSCRIP-
TOR Mk. IV, fitted digital counter.
List £25.
Lasky's Price 517/16/6
Carr. & ins. 12/6. Tape extra.

LONDON'S LEADING
Hi-Fi SPECIALISTS
Visit either of our addresses for selective

Demonstrations of the very latest Hi-Fi Equipment.

AMPLIFIERS

F.M. TUNERS

TAPE
RECORDERS

TRANSCRIPTION
TURNTABLES

SPEAKERS

PICK-UPS

CABINETS

Our Fabulous Hi-Fi Catalogue
NOW AVAILABLE. SEND FOR A COPY TODAY
" Hi-Fi Journey with Lasky's " is the title of our superb new catalogue
and it takes you all through the realm of high fidelity reproduction.
Nothing like it has ever before been offered. Over 100 large pages,
111 x 81in. in photogravure and colour. It is a COMPARATOR -
CATALOGUE to enable you to choose from all the latest and most ad-
vanced equipment. Price 3/6 part post 6d.

Fully refunded on making your first hi-fi purchase.

TRANSCRIPTION MOTORS
GARRARD 4HF stereo and
monaural, complete with two plug-in
heads, 81111/91-.

Carr. & Ins. 12/6.
GARRARD 301 £22 7 3
GARRARD 301 (Strobe) £23 18 4
PHILIPS £10 10 0

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make
new and un 7< -
used. Uppe 12E E3
or lower track
RECORD)
PLAYBACK, -1
high imped-
ance. Double
wound and will reproduce up to
12,000 c.p.s. at 71 i.p.s. Azimuth
adjustments. Output 5 millivolts
at 1 Kc. at 7} i.p.s. ERASE, low
impedance.
Lasky's Price, per pair, 39/6
Post free. Worth double. Please
specify upper or lower track.

SPECIAL OFFER
OF TAPE

Famous make. P.V.C.
base on latest type ;3
plastic spools. Brand '+

new, boxed and guar-
anteed. 1,800f t. on
7in. spool, 32/8
1,200ft. on 7in. spool 20/-
1,200ft. on 5fin. spool 21/-
850ft. on (sin. spool 16/6

SCOTCH PLASTIC TAPE
1,200ft. on 7in. spool 25/ -

Post: 1 spool, 1/6.
Orders over 60/- post free.

CIEVAERT L.P. TAPE
1,700ft. on 7in. spool 35/-
850ft. on 5in. spool 16/6
210ft. on 3in. spool 5/11

Post: 1 spool 1/6.
Orders over 60/- post free.

ALL MAKES OF TAPE. Long
Play, Double Play and American
" MYLAR."

STEREOPHONIC HIGH FIDELITY EQUIPMENT
AT TREMENDOUS REDUCTIONS

For 200-250 v. A.C. mains. Brand new in maker's cartons, fully guaranteed. Full details of any item post free.

SPA11 Stereo Amplifier and Pre -Amplifier, twin
10 watts output. 3 -dimensional monaural reproduc-
tion by combining both channels. 3 inputs for each
channel. Size 14iin. wide, 4in. high, 81in. deep.
List £29/8/-. Lasky's Price 19 Gns.Carr. & Ins. 7/6.

PL6/21 20 -watt Monaural Amplifier and combined
Control Unit. 5 inputs.
List £20/8/-. Lasky's Price 19 Gns.
Carr. & Ins. 7/6.

SP21/2 Stereo Pre -Amplifier Control Unit, twin channel.
Designed primarily for use with two DL7-35 Power
Amplifiers (as on right). 6 inputs for each channel.
Freq. response 40 c/s.-15 Kc/s. List £28/101-.

Lasky's Price 616/19/6Carr. & Ins. 7/6.
. SPECIAL COMBINED OFFER

The above Unit and two DL -35 Power Amplifiers
offered at a special inclusive price of 47 Gns.

C irr. Extra.

DL7-35 Power Amplifier. 54 watts
peak output. Freq. response 5 c/s.-
30 Kc/s f OdB. Two DL7-35
Amplifiers can be used in conjunction
with SP21/2 Pre -Amplifier Control
Unit for stereophonic reproduction.
Size 141in. long, gin. wide, 8/in. high.
List Price £31/10/-.
Lasky's Price £16/19/6Carr. & Ins. 12/6.

ASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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BUILD THIS FINE 3 -SPEED

TRANSISTOR RECORD PLAYER
FOR £9.19.6 Carr. 7/6

6 volt operation. For all L.P. and standard
records. Complete parcel comprises:-
AMPLIFIER. 300 milliwatts output, using
two 0071 and two 0072 transistors. Fully
assembled. 79/6. Knobs 3/6 extra.
LOUDSPEAKER. 30 ohms, 7 x 4in. elliptical
Speaker matched to amplifier. 26/-.
3 -SPEED TURNTABLE with rubber
mat and speed adjustment, complete
with t.o. crystal cartridge and two
sapphire styli. 79/8.

CARRYING CASE as illustrated, hand-
some two-tone finish, size 17in. deep,
14in. wide, 5fin. high. 49/6.

Batteries extra. All components available separately. Build this moder
Record Player for ££s less Ma; an equivalent ready -built player.

BARGAINS IN 4 -SPEED
AUTO -CHANGERS

New and
Unused
in Maker's
Cartons

B.S.R. type UA8 £6 19 6

B.S.R. UA8, stereo £7 19 6

B.S.R. UA12, stereo £8 19 6
B.S.R. type UA14
COLLAR() Conquest, wired for
stereo, with monaural p.u. 26 19 6
As above, stereo £7 19 6

Post on all above 6/-.

GARRARD
Model 121. Mk. II £10 10 0
121, Mk. II STEREO £11 10 0

121, Mk. II, with mon-
aural and Stereo heads £12 10 0

RCC.88 £12 19 6

RC.88 STEREO £13 19 6

SINGLE PLAYERS
Auto start and stop. Complete
with pick-up and crystal cartridge.
GARRARD 4SP 06 19 6
GARRARD TA Mk. II, wired for
STEREO, plug-in head 18 9 0
E.M.I. 4-spd., wired for STEREO
and fitted Acos stereo T.O. car-
tridge £619 6

Post on all above 5/-.
B.S.R. TU9, non -auto Turntable
and separate Pick-up 84 9 6

Post free.
COLLARO JUNIOR 4 -speed motor
and separate pick-up with cartridge
styli 8315 0

Post free.

PICK-UP CARTRIDGES
ACOS HGP.59 or HGP.37 turnover
crystal cartridge with L.P. and
standard styli. List 39/7.
Lasky's Price 18/- post free.

ACOS 73-1A STEREO. List 52/6.
Lasky's Price 29/6 post free.

ALL TYPES OF CHASSIS
We hold the largest selection of
leading makes: ARMSTRONG,
DULCI, EMPRESS, etc. A.M.
chassis (I., m., s.) from 7 Gns.
A.M./F.M. chassis from 14 Gns.
A.M./F.M. STEREO from 22 Gns.

SPECIAL OFFER !
PRINTED CIRCUIT
GRAM AMPLIFIER

Uses two valves, ECL82 and EZ80
and separate mains transformer to
minimise hum. Incorporates
Elac 8 x 5in. loudspeaker with
output transformer mounted. Con-
centric volume and tone controls.
Size of printed circuit: 4 x 3 x
Lasky's Prise 69/6 complete,

Post 2/6. Less Speaker, 65/-.

        
H.P. TERMS
AVAILABLE

on

Cal!

your

certain goods.

or write stating
requirements.

MICROPHONE
BARGAINS

The " Diana."
High impedance
moving coil mike
with unique
magnetised table
base. Response
30 15,000 c.p.s.
Ideal for tape recorders. List I Gns.

Lasky's Price 55/_
Post free.

ACOS type 33/1 Crystal hand or
table Mike, 29/6. Post 1/6.

LAS
it A D 0

Ys

RIBBON MIKE on table stand.
High impedance, famous make.
S6/16/6. Post 3/6.

BUILD THE
a VANCOUVER"

3 -TRANSISTOR POCKET RADIO
Employs 3 transistors plus german-
ium diode, on printed circuit size

x 4 x Iin. Tunable over medium
and long waves. Built-in Ferrite rod
aei ial. Complete Kit of Parts, with
circuit diagram, 39/8. Post 1/6.
Circuit diagram only 1/6, post free.

4
0 STEREO ADAPTOR

1
0 (OR SINGLE -END AMPLIFIER) 1

It Will convert any radiogram to give stereophonic reproduction. 1
2 -valve Amplifier using EF8OX and EL84 metal rectifier (full -wave 'I

is bridge). Stains voltage 195-250, 50/60 c.p.s. Ganged volume control 4
0, and ganged tone control.

LASKY'S PRICE complete with printed circuit, circuit 59/6
diagram, full service data and 2 new valves

Post & Pkg. 3/6.

SPECIAL OFFER. The above, plus Acos 73 -la Stereo
Cartridge and bin. or 8in. Loudspeaker, 95/-. Post 5/-.

4

I
I

"LINEAR" AMPLIFIERS
" DIATONIC " 10-14 watts 12 Gns.
" CONCHORD " 30 watt 15 One.
L45 4-5 watt Amplifier S5/19/6
LT45 Tape Deck Amplifier 12 ens.
L50 50 watt Amplifier 19 ans.
uo 10-12 watt with pre -amplifier

15 Gns.
L3/3 Stereo Amplifier 7 One.

All other types in stock.

P.M. SPEAKERS
ROUND

akin. 4in. 5in. qin. 8in.
17/6 19/8 14/6 16/- 16/6

ELLIPTICAL
7x4 9x6 10x21 10x6 10 x 7
15/6 22/6 25/- 25/-- 32/6

Post extra.

SHORT WAVE
CONVERTER

FOR CAR RADIO
Smith's " Radiomobile " Converter
offers short wave reception of your
favourite stations. 6 or 12 v.,
positive or negative earth. Uses
6BE6 heptode freq. changer. Easily
installed, may be used with any
car radio. Chrome escutcheon,
cream push buttons. Size 1/ x 7 x
5in. All plugs and sockets included.
Supplied Wth 3 removable coil
units of your choice. Bandspread:
16, 19, 25, 31, 41, 49, 60, 90 metres.

LASKY'S PRICE 89/6
Post 2/6.

Additional Coil Units, 6/- each

7 -VALVE AM/FM
RADIOGRAM CHASSIS
Few only. Famous make. For
200-250 v. A.G. Output 4 watts
matches to 3 ohms speaker. 7

valves: ECC85, ECH81, EF89,
EABC80, EL84, EZ80, EM81,
magic eye tuning indicator. Covers
medium, long and V.H.F. bands.

Length 12in., height 7Iin., front to back Min.

LASKY'S £16 . 19 . 6 Carr. & Insr. 12/6.
PRICE

Available on H.P. terms. Brochure on request.

LASKY'S MIDGET T.R.F.

CAN BE BUILT FOR
£4.19.6 Post

5/
& Pkg.

For A.C. mains, 200-250 v. Med.
and Long wave. Uses 2 double -
purpose valves EBF89 and ECL80
contact -cooled rectifier. 5in. P.M.
Speaker. Plastic cabinet, 8I x 5 x
4Iin. deep. FULL DATA, in-
structions, circuit diagram, shop-
ping list, 1/6.

BUILD THE COSSOR
"TRAVELLER'S FRIEND "

4 -Transistor
POCKET SUPERNET

Uses 9 v. PP4 Battery. Covers 190-
550 metres. Output 80MW. All
components including 4 transistors.
0C44, 0C45, 0C45, 0072. two 0A70,
diodes, two AGC systems, 2Iin. M.C.
speaker, Ferrite slab aerial, etc.,
leatherette case, size 6 x 31 x lfin.
Printed Circuit and easy -to -follow
instructions.

LASKY'S PRICE 4n
Post 2/6 £7.19.6

All components available separately

LASKY'S
CAR RADIO

CAN BE BUILT
ABSOLUTELY COMPLETE

FOR £11.19.6
Post 3/6.

* Small size. Will fit any car.
* 12 volt operation.
* New Hybrid circuit.
* Transistor output.
* New Type Brimar valves.
* No Vibrator, 12 volt H.T. & L.T.
* T.C.C. Printed Circuit and Con-

densers.
* Tuned R.F. stage.
* Medium and long waves.
* Permeability tuning.
* 7in. x 4in. elliptical speaker.
Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list
216 post free (returned if you
order).

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO Ili
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LRAASKO
DIO

TAPE
RECORDER

KITS
Look at these star features:-
* Very latest Printed Circuit
* T.C.C. condensers.
* Amplifier can be supplied fully

assembled and connected to
Deck.

* New Mullard valves : EF86,
ECC83, EL84, EM34, magic
eye, EZ80 rect.

* Choice of speaker: 7 x 4, 8 x 5,
9 x 4, 6fin., Sin., etc.

* Collaro Studio or B.S.R. Monar-
deck Tape Deck.

* Complete with Acos 39/1 Mike,
Tape and Spool.

PRICES FROM

2.0 GNS. 25 GNS.
(B.S.R. deck) (Collaro deck)
All components available separately
Full details and shopping list post
free on request.

TEST METER BARGAIN
" ALFA " MULTI -RANGE RADIO
TEST METER. A.C. and D.C.
3,333 ohms per volt. Ohms ranges
to 2 megs. Volts A.C. and D.C. up
to 1,200. 300 microamps-300 mA.
Decibels, 2 ranges -20 to +23 db;
+20 to +37 db. Accuracy ±3%.
Large full vision diaL Overall size:

x3lxl in.
LASKY'S PRICE 89'6
including Leads.

Post 2/-.

                   
LARGEST AND MOST COMPREHENSIVE

STOCKS FOR ALL CONSTRUCTORS

20,000 VALVES IN STOCK
Mullard, Brimar, G.E.C., Mazda,
Cossor, E.M.I., Philips, Pin-
nacle, Telefunken, etc. Send
for our latest Valve List.

CABINETS
W B PRELUDE,

G. PLAN, NORDYK,
CAPRIOL, etc., etc.

LASKY'S F.M. TUNER
PRINTED CIRCUIT VERSION OF
G.E.C. 912 " F.M. PLUS " TUNER

FOR HOME CONSTRUCTION
Uses 5 valves, 2 germanium diodes
and brand new T.C.C. condensers.
The PRINTED CIRCUIT ensures
that the I.F. and R.F. amplifiers
are extremely stable at maximum
gain and results are consistent on
all tuners.
CAN BE BUILT FOR

(including valves) 7 GNS.Post free.
G.E.C. FM TUNER BOOK plus
our full data and Shopping List
2/6 post free. All parts available
separately.
ALIGNMENT SERVICE available.

THE

LABGEAR

A.F.

POWER

METER

KIT
offers the home constructor a complete
kit of parte which together with clear
step-by-step instructions will enable
an accurate Meter to be con-
structed at very low cost. Printed
Circuits eliminate a large proportion
of wiring and assembly time is halved.
The net result Is an instrument of the
highest quality at a fraction of normal
cost.

SPECIFICATION
Power: 25 mW. to 10 w. In two switched
ranges.
F.S.D.: 1 watt x 10 watta.
Input Impedance: 8, 15 and 600 ohms
unbalanced.
Accuracy: 5% scale reading and Im-
pedance.
Dimensions: 40 x of x 311n.
Finish: Silver hammertone enamel with
matt aluminium legend plate.
(Moving Coil Meter, 2}1n. F.S.D. 1 m,a).

LASKY'S PRICE 59/6
Post 3/6.

Complete Kit Including full step-by-
step instructions, circuits, data, etc.

SEND FOR THE FINEST

COMPONENTS CATALOGUE
produced for the " ham " or service man.
OVER 100 PAGES, SIZE Siin. x

Skin. COPIOUSLY ILLUSTRATED.

Price 2/- Post 6d.

Our latest 12 - page " BARGAIN
BULLETIN " free with each copy or
available separately by post, price 6d.

MAKER'S SURPLUS
TELEVISION

COMPONENT BARGAINS
WIDE ANGLE 38 mm.

Line E.H.T. Trans. Ferrox.cube
core, 9-16 kV

Scanning Coils, low imp. line and
frame

Ferrox-cube ...red Scanning Coils
and Line Output Trans., 10-15
kV. EY51 winding Line Trans.
with width and linearity con-
trols, circuit dia., pair

Frame Output Transformer
Frame or line block osc. Trans-

former
Focus Magnets Ferrox-core
P.M. Focus Magnets, iron cored
Duomag Focalisers
300 Bata. Smoothing Chokes

STANDARD 35 mm.
Line Output Transformers 6.9 kV.

E.H.T. and 6.3 v. winding,
Ferrox-cube

Scanning Coils. Low imp. line and
frame

Frame or line blocking oscillator
Transformer

Frame Output Transformer
Focus Magnets:

Without Vernier
With Vernier

200 m'a. Smoothing Chokes

19/6

19/6

501-
6/6

4/6
1216
12/6
15)-
10/6

17/6

7/6

4/6
716

9/8
1216
7/6

C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTI, Sc,. type TiPa. 4 v. heater,
or 12 in. (.1, pee TI2/44 and T12/54, 4v.
heater.

LASKY'S PRICE
Carr. & Insur. 12,6. 49/6

FERRANTI 17in. type TR17/10, 6.3 v.
.3 amp. beater. Brand new and unused.

LASKY'S PRICE
Can, and Insur. 12/6. £6.19.6

16 in. METAL CONE, famous make, type
T901 /A, 6.3 0.3 amp. heater. E6.9.6
Carr. & Incur. 21/,

17in. 90 degrees C.R. TUBES
Seconds but in perfect working order
and guaranteed.

Carr. and insur. 12/6. 79/6

RE -GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Carr.
Type Price & Ins.

12in. round £6 10 0 ,...12/6
14in. rect. £6 10 0 -12/0
1.510. & it round £6 19 6  -12/6
17in. rect. £6 19 6 ....12/6
21in root £7 19 6 21/-

I2 -CHANNEL
TURRET TUNERS

Large selection, many by famous
makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all I.F.s.
New and unused. Let us quote you
for the model required. Examples:
33-38 me/s., 37/6, 6-9 mc/s., 59/6,
9-14 mc/s., 59/6, 14-25 me/s., 59/8.

          
TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and
low freq. amplifiers, and for output
stages up to 250 rnilliwatts Double
spot -yellow and green.

Each 5/
R.F. suitable for medium and low
freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Mc/s.).
Double spot -yellow and 7/6
red Each
Type TS1. Suitable for all audio
applications. Each 3/6

Post 6d.
One dozen 35/- post free.

Special prices quoted for large
quantities.

0044 15/-; 0C45 15/-; 0070 8/6; 0071
8/6: 0078 15/- (Matched Pair 301-);
0073 14/-; 0016 54/-.

EDISWAN MAZDA TRANSISTORS. The
very latest types. X13/102 10/-: X13/103
10/-; x0001. 12/6; XA/101 15/-;
XA/IO2 17/8.

SPECIAL OFFER. Set of 7 Ediswan
Transistors: XA/101, XA/102, 2 XB/102,
XB/103, 2 matched XC/101. Price 79/6.

CRYSTAL DIODES. General Purpose
GEX00, each 1/-. Per dos. 9r.. All
other types in stock.

" GOLDTOP " POWER
TRANSISTORS

AR types In stock. Example:-
V15/10P. Ideal for output stage of car
radio, will give approx. 3 watts operating
from 12 v. Each 15/- post free.
Suitable Output Transformer for above,
correct ratio, matched to 3 ohms, 9/6.

Post 1/..
Driver Transformer, 9/6. Post 1/-.

RESISTORS. The largest stocks of
all types, high stability, wire wound,
carbon, vitreous enamel, minia-
ture and submin. Millions in stock.
Why buy unwanted assortments?
We will send you the types and
values you actually want.

SUB -MIN RESISTORS, /th watt,
most values available. Each Sid.
Per doz. 2/6.

5 milliantp METER RECTIFIERS. Special
offer of limited number at only 8/6

Post 9d.

TRANSFORMERS
Complete ranges in stock, mains
and output, by Partridge, Gilson,
Parmeko, Ellison, Elstone, Douglas,
etc., etc. Let us quote you for the
one you require.

RECORD BARGAIN IN
ELECTRIC SHAVERS

For use on A.C.
mains, 100-250 v.
Plug in anywhere
and get thesmoothest,
closest, speediest
shave ever!
Vibratory action
tones up face.
Swiss make,
cream finish. Limited
only. Worth 7 Gns.

Lasky's Price 49/6
Post 1/6.

number

Please address
MAIL ORDERS

and enquiries to
EDGWARE

ROAD

TWO ADDRESSES FOR PERSONAL CALLERS

207 EDGWARE ROAD,

LONDON, W.2
Few yards Praed Street

PADdington 3271/2

42 TOTTENHAM COURT

ROAD, W.1
Nearest Station: Goodge Street

MUSeum 2605

Both Addresses
OPEN ALL DAY

SATURDAY

Close
Thurs. I p.m.

"VI SEE OVERLEAF FOR MORE NEW:., FROM LASKY'S RADIO
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AVOMETER MODEL D

D.C. Volts
105 mV.
300 mV.
1.5 V.
3 V.
15 V.
30 V.
150 V.
300 V.
750 V.
1.5 KV.

£8.19.6
A.C. Volts
7.5 V.
15 V.
75 V.
150 V.
300 V.
600 V.
750 V.
1.5 K V.

(P. & P. 3/6)
D.C. Current A.C. Current
15 m/A.
30 m/A.
150 m/A.
300 ni/A.
1.5 Amps.
3 Amps.
15 Amps.
30 Amps.

75 m/A.
150 unA.
750 m/A.
1.5 Amps.
7.5 Amps.
15 Amps.

Resistance
0.1000 ohms
0-10 K ohms

Thoroughly overhauled. Complete with batteries and
instructions. An extremely robust meter at a
very reasonable price.

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.G. input 45 v. RMS.
D.C. output 30 v. 10 amps. BRAND
NEW. Boxed. 45,-. Post 3/6.

MARCONI IMPEDANCE BRIDGE.
Type TF373. Measures, L, C & R at
1,000 Cycles. Accuracy 1%. 0-100H;
0-100uF; 0 -IMO each in 5 ranges. Power
Factor and " Q." First-class condition,
635, carr. paid.

6 -VOLT VIBRATOR PACKS. HRO
type, 180 v. D.C., 65 m/amps. BRAND
NEW. 29/6, post 3/6. Type PU2, 200 v.
D.C. 100 in/amps., with OZ4 rectifier.
BRAND NEW, 25/-. Post FREE.

ADMIRALTY HT TRANSFORMERS
Pri. 230:v. 50 c/s. Secs. 620-550-375-0-
375-550-620. v. (620 and 550 v. 200
m/amps., 375 v. 250 m/amps.), plus
two 5 v. 3 amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 25 lb. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 5/-.

INSTRUMENT TRANSFORMERS.
230 v. A.G. input. Outputs 0-65-130-195 v.
85 mjamps., 6.3 v. 5 amps., 6.3 v. 0.3 amps.
Shrouded. Size 31 x 31 x 31in. high. 15/-.
Post FREE.

AR88D MAINS TRANSFORMERS.
Input 110-240 v. Output 345-0-345 v.
125 m/amps., 6.4 v., 4.5 amps., 5 v. 2 amps.
4 x x 5Iin. high. Wt. 121b. Potted.
Tag ends. RCA BRAND NEW. Boxed.
29/6, post 3/6.

" C " CORE TRANSFORMERS.
Pri. 230 v. 50 c.o.s. 510-0-510 at 275 mA.
375-0.375 at 83 mA. 6.3 v. at 9 A. 6.3 v. at
2A. (twice), 6.3 v. at IA. (twice), 6.3 v.
at I.5A. 6.3 v. at 0,5A, 5 v. at 3A. 61 x
6 x 7Iin. high. Weight 25 lb. Re-
moved from equipment but in perfect
condition, 52/6. Carr. 5/6.

SANGAMO
WESTON

VOLTMETERS
561. Dual range
0-5 and 0-100 v.
D.C. FSD I m/A.
Sin. 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.

V.R.F. RECEIVER
(R1392D)

Covers 95-156 Mc/s. Those we offer are in very good
condition, complete with all 15 valves, ImA tuning meter
and AIR TESTED. Circuit diagram is included. Power
supply required 240/250 volts at 80 mA. and 6.3v at 4A.
(Type 234A was used.) 79/6. Carr. 10/6.

SEARCH RECEIVER
Type AN/APR4. Covers 38 to 1000 Mc/s. 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
115v. 50-2,600 c.p.s. Thoroughly reconditioned as new. In
absolutely 100 per cent mechanical and operational order.
£100.

RECEIVER 11206
A highly efficient communications receiver covering 550
Kc/s. to 30 Mc/s. in 6 ranges. Though rather bulky (cf R107)
the design incorporates many unusual features such as
Turret Tuning, Crystal filters, Vernier oscillator tuning etc.
Less external power supply, with circuit diagram, com-
pletely realigned and air tested. LI7/10/0. Carr. 35/-.

MARCONI CR100
Completely overhauled. In perfect working order. LOOK
LIKE NEW. 62I.
Later model with Noise Limiter, E25.
Carr. Eng. and Wales 30/-. Send S.A.E. for full details.

RECEIVERS R -1155B
A first-class 10 -valve Communications receiver, covering
75 Kc/s. to 18 Mc/s. (16.2-4,000 m.) in 5 bands. The large
scale and superior dual ratio slow-motion drive make tuning
easy and the R.F. stage and 2 I.F. stages ensure world-wide
reception. All the receivers we sell have been thoroughly
overhauled, completely realigned and are in first-class
working order. ONLY L9/I9/6.
A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black crackled steel cabinet to match the R -I 155.
Fitted with RCA 8in. speaker. Just PLUG IN and switch on!
Only the finest quality components are used and we guaran-
tee OUR power packs for 6 months. ONLY 46/10/-. Deduct
10/- when purchasing receiver and power unit together.
Send S.A.E. for further details or 1/3 for 10 -page illustrated
booklet giving technical data and circuits etc. (FREE with each
receiver.) Add 10/6 carriage for receiver, 5/- for power unit.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 101 x 111 x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100,
etc. In original cartons. BRAND NEW. 45/-. Post 3/6.

MINIATURE 373 IF STRIPS. For FM tuner described in
" Practical Wireless." Complete with 3 of EF9I, 2 of EF92
and I of EB9 I. A fresh release enables us to offer these once
again. BRAND NEW. Complete reprint of conversion
instructions and circuit supplied free. 35/-. OR less valves,
12/6. Post, either, 2/6.

LOUD -HAILER EQUIPMENT
IDEAL FOR CROWD CONTROL, FACTORIES, FETES, ETC. CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE
WITH MICROPHONE, HEADPHONES AND SPARES. OPERATES
FROM 12 VOLTS D.C. (OR 6 VOLTS D.C. WITH SLIGHTLY REDUCED
OUTPUT), CONSUMING ONLY 3 AMPS. OUTPUT POWER 8 WATTS.
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. E4'19'8. CARRIAGE 25'6.

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C. CPI52V. Size 3 x II x 5in. high.
BRAND NEW. Boxed. 8/6 each, post paid.
4 mfd 1,000 v. wkg. CP 130T, 4/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B HID MI095 8/6
G.E.C., sealed, wire ends, 6700, 2 HP makes, MI099 15/-
G.E.C. sealed, wire ends, 6700,4 c/overs, platinum, M 1092 19/6
G.E.C. sealed, wire ends, 5,00012, 2 c/overs, platinum,

M1052 17/6
Siemens High Speed, IK IKO, I c/over 10/6

GIANT COMPONENT PARCEL
Contains 100 E and 1 watt resistors, 50 Hi Stab resistors, wire wound
resistors, tarbon and W/W pots, 100 capacitors (mica, paper, Sprague,
bias, variable, etc.), valveholders, tag strips, metal rectifiers, sleeving,
etc. All compensente are urrused. GUARANTEE]) VALUE. 25/- plus
2/6 post.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 TEMple Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop Hours: 9-6 p.m. (9-I p.m. Thursday). Open all day Saturday

G.E.C. SELECTEST DIII

This testmeter has exactly the same ranges
as the Avo " D." The scale is even larger.
Those we offer are in first-class condition,
completely overhauled and carefully tested
prior to despatch. Complete with battery,
test leads and instructions. 0/10/, P.
& P. 3/6.

ELECTROSTATIC METER. Dia. E4in.
reads 5-18.5 Kv. Manufactured 1953.
Contained in wooden case 10 x 10 x 9in.
high. 69/19/6. Post paid.

SANGAMO WESTON ANALYSER
E772. A useful multi -range meter.
Thoroughly overhauled and in perfect
working order. For full details see previous
adverts. 67/10/-. Carr. 4/6.

MARCONI TF987/I NOISE GENE-
RATORS. Range 100 Kc/s. to 200 Mc/s.
Determines noise factor of AM and FM
receivers. Fully stabilised H.T. supply
A.C. mains operation. Brand new and
in original boxes. E15. Carr. 7/6.

RESISTORS
Morgan " T " (1 watt) and "R " (I watt).
Latest types, all BRAND NEW. 100

assorted, 7/6. Post 1/-.
HEAVY DUTY SLIDER RESISTORS.
1.2512 20 A., 12/6, post 3/6. IQ 12 A., 8/6.
ZENITH ADJUSTABLE 2552 4 A., 8/6.
Post 2/6.
PRECISION RESISTORS. I Megohm.
1% I watt wire wound, Ex-U.S.A. BRAND
NEW. 10/6 per dozen.

D.C./A.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.C. at
135 watts. Fitted with 0-300 v. A.G.
21in. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
L9/19/6. Carr. 10/6.
24 v. Input 230 v. A.C. 50 c/s. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 7/6.

RADIATION METERS. Portable dose
rate meter, containing modern type
rectangular 50 micro -amp meter, CVX494
electrometer valve, etc. BRAND NEW.
In canvas carrying case, £3/19/6. Post 2/6.
For details of other equipment, see our previous
adverts.

MICROAMMETERS
R.C.A. 0-500 microamps, 2;; -in. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the American
version of the No. 19 set. BRAND
NEW. Boxed. 15/,
American 0-100 microamps, 2Iin. square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

FERRANTI
VOLTMETERS

N5.
0-300 volts, 25-
100 c/s. Moving
iron, 6in. scale.
Fl. mtg. Her-
metically sealed,
grade IN. Made
1955. BRAND
NEW. Boxed.
79/6. Post 3/6.
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Get Finest Value from IRONGATE-England's Leading Equipment Wholesalers
Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition

LATEST miniature

SUPPLIED
COMPLETE
WITH CRYSTALS.
Accessories can h,
supplied to order at
extra cost.

1,000,000 YARDS!!
SCREENED WIRE FLEX
FOR ONLY 2d. per yd.
For Immediate Delivery -priced tar below
cost.
Specification: Close braided 14/.0048in. Covered
024 p.v.c. Tinned Copper. Screened. Assorted colours.

Applications: Microphone leads, pick-up heads, eta.
ON MAKER'S REELS.
220 yd. REELS (min. quantity). 38/B. P. de P. 5/-.
TEN REELS 817. Carr. Paid.

Expos ()sty(

WALK! E TALKIE
THUrglIO

" 88 " sets -just released by Ministry of BATTERY
Supply. Produced to exacting specifications IN POUCH

by leading manufacturers E. K. Cole & Co. this
Transmitter/Receiver weighs only 5+1b. (approx.) -*-

SET WITH
and measures 31in. x 54 -in. x nin. It is a 4 frequency PoucH

channel set, crystal controlled, 38-40/40-42 Z4

Mc/s., and operates from a Standard Dry Battery-HT/LT.
94/I. 3 v. (i.e. Ruben Mallory Type I). 14 of the current
series of B7G valves are employed: I -3A4, 6-IL4, 4-1T4,

each. I -S5, 2-1A3. Each set is in first class condition.
Special quotations for quantities up to 3000 sets. "22" SETS ALSO -300 available only. New condition E10 each.

Only £10

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

by
S.T.C.

Normal cost over £100
Essential equipment for Electronic Engineer-
ing, research laboratories, schools. Ideal for
battery charging etc. Guaranteed for 20
amps.
Output: D.C. Variable up to 20 amps. and

24 v. or trickle charge 125/350/700
ampere hours.

Input: A.G. 100/260 volts 45/65 cycles.
Size: 16 x 24 x 32in. high.
In attractive £22-10-0Grey Cabinet.

ex Warehouse
(Circ. dings. and instru. loaned for 10/- deposit).

ROTARY CONVERTORS.

Input:
12 v. D.C.

Output :
230 v. A.G.
150 watts
50 cycles

Housed in
wooden

case and fitted
with voltage control slider resistance switch,
plugs and A.G. mains voltage output check
meter. Supplied in perfect condition, in-
dividually tested, E9/10/6 each. P. & P. 10/-.

Special Bulk Purchase makes possible
this

UNIQUE
OFFER

World Famous
"F" TYPE

TELEPHONES
In Attractive Case

ONLY
carr.

£4-19-6 per pair 9/ -
The best portable telephone ever
made. Original cost L40! Range
up to 5 miles. Ideal for FACTORIES,
BUILDING SITES, FARMS,
OFFICES. 2 perfect case sets with
batteries, 103ft. cable, etc.

TELE " F" HIGH POWER as above, but
complete with amplifier.
E6/10/- each. Carr. 12/6.
D3 STRANDED TELEPHONE CABLE.
New Mile Drum 85/-, carr. 17.6.
ENGLAND'S LARGEST STOCKS OF
TELEPHONE EQUIPMENT.

Irongate
COMPANY

CONSTANT VOLTAGE
TRANSFORMERS

FERRANTI 71-KVA MOVING COIL
Stabilized output voltage in the range 200-250 v.
Plug -board tappings. The selected output voltage is
constant with +5% at all loads 0 to 30/375 amps
when the supply voltage is varying over the range
+8% to -12%
* Frequency compensated 45.55 and 54-66 c/s.
* Excellent output wave -form.
* Can be used as a variable transformer.
* Unused. Complete with spares and instruction

book at a fraction of the normal cost, only
* A.C. MAINS STABILIZER.

£65

AUTO TRANSFORMERS
KVA Air waded (100% under -rated).

GUARANTEED 230/250 tapped, 12 amps.
6 KVA 105/120 tapped, 28.5 amps.
Made by well-known manufacturer and housed
in strong metal case. Weight: 2 cwt.

Brand new, in original maker's case.

PRICE £15  0 .0 Carr. 25/-.

SUPER POWER
AMPLIFIER

...-- TODAY'S BEST PRICE
£40, carr. paid.

Complete system with 4
speakers -saves over L100.

MADE TO STRICT GOVT. SPEC.:
Will take up to 20 speakers. Ideal for INDOORS or
OUTDOORS. Entire premises -Factories, Ware-
houses, Sports Grounds, etc.
Output: 30 to 60 watts. Valves: Four 6L6, parallel
push-pull. Input: 200-250 volts A.C. Leads, hand
nMe., plugs, spares, Included. Robust wooden transit
case 175 x 155 x 12in.
ORDER NOW -WHILE STOCKS LAST.
Extra speakers 22/- each, carr. paid.

P.A. SYSTEM (EX GOVT.)
Complete with amplifier unit, 4 speakers,
microphone, headphones and all spares
packed in wooden cases, 6 or 12 volts D.C.
handling capacity 8 watts. Ideal for cars,
boats, factories, etc. IS gns. Carr. 30,-.

AERIAL
MASTS

IMPROVED TYPE 50 MK.II
361t HIGH

Kits comprise -six Olin. dia.
Tubular Steel Sections of Oft.
length, top -section and base
Pickets, Guys and Fittings.
YOU can purch see this
normally expensive MAST
for a fraction of Its cost.
Please add XI for (return-
able) wooden carrying case.
The MAST is particu-
larly suitable to take
aerials for Tx.. Rx.
P.M. and TV. (especially
COMMERCIAL) and has
many other uses. Extra
6ft.. sections can be sup-
plied at 17/6 per section.

£8.10.0 only 1576.

U.S.A. Type 45ft. TELECOM AERIAL
MAST. (7 sections, 6ft. Bin. x 2kin., guys,
etc.). This entirely complete set in carrying
case 12i Gns. Carr. 17/6. Or 2 sets for E25.
Carr. extra. British Manufacture only.
ARMY TYPE 32FT. MASTS similar to above
but 10 lin. screw -sections, suitable for per-
manent lightweight installation. Kit in
canvas bag, E3/15/-. Carr. 7/6.

Limited Quantity
36ft. TELESCOPE MASTS

Finest quality brass. Non -rusting. Base
diameter 2Iin. Complete with hand -winding
winch for easy, rapid extension; and cable -
wire bracing stays. One of the best masts
ever produced. each
Winds down to 9ft.

DOG each
Carr. L1/10.

Dept.(wwil), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2
PADDINGTON 223112/3
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10,000 OHMS PER VOLT
TESTMETER

This latest Caby model is a handy
pocket sized tester nin. x nin. x
21in. Reads low D.C. voltages at
10,000 ohms per volt, up to 1,000 v.
A.C. and D.C. at 4,000 o.p.v.
Resistance to 20 megs., D.C. current
to 250 milliamps, and also Decibels.
Complete with Test Leads, Bat-
teries, and Instruction Book.
ONLY £6/10/-.

UNIVERSAL AVOMETER 34
RANGE MODEL D

Ex -Air Ministry, but thoroughly reconditioned and checked.
Supplied with internal batteries and instructions. Covers
ranges as follows:

D.C. A.C. D.C. A.C.
VOLTS VOLTS Current Current
150 wV. 7.5 v. 15 mA. 75 mA.
300 mY. 15 v. 30 nsA. 150 mA.
1.5 v. 75 v. 150 inA. 750 mA.
3 v. 150 v. 300 mA. 1.5 amp.
15 v. 300 v. 1.5 amp. 7.5 amp.
30 v. 600 v. 3 amp. 15 amp.
150 v. 750 v. 15 amp.
300 v. 1,500 v. 30 amp. Resistance
750 v. 1 000 0
1,500 v. 10,00011

ONLY £8119/6 (Postage, etc.. 3/61.

OSCILLOSCOPE No. 11 by Cossor. A First Grade L.F.
Oscilloscope incorporating a Hard Valve Time Base with
speeds of 1-5-40 milliseconds. but easily converted for a
few shillings to produce 3 c.o.s. to 30 he/s. Has High
Class Amplifier with Fine and Coarse Clain controls,
Brightness and Focus controls, X and Y sbifts. A.C. mains
pack for 115 v.-230 v. nominal, fully fuse protected.
Employs 2fin. Tube ACR 10. Front panel 19in. x 7in.
for rack mounting, depth 121n., or can be used in Steel
Transit Case on bench. Complete with suggested
Modification data. BRAND NEW AND UNUSED.
ONLY £12/101- (carriage 15/-).

RCA 8io, P.M. SPEAKER in heavy black crackled metal
case, size 1lMn. x 10lin. x bin. Designed for use
with AR88 Receiver or any set with 3 ohms output.
BRAND NEW IN MAKER'S CARTONS. ONLY
45/- (Post 3/6).

CANADIAN MOVING COIL PHONES. Low -resistance,
fitted noise -excluding chamois ear muffs, and leather
covered head -band. Lead terminates to jack plug.
BRAND NEW. ONLY 19/6 (Post 1/6).

CARRYING CASES, solid leather. SLIGHTLY USED.
Internal dimensions 8fin. H x Olin. W. x 43 in. D.
Fitted lock and key, and shoulder strap. Ideal for Test
Instrument, Camera and accessories, etc. ONLY 25' -
(postage 2/-).

BC 342 RECEIVERS. A few only of these famous Ameri-
can sets covering 1.15-18.0 Mc/s. in six bands. Internal
115 v. A.C. Mains pack. A super receiver its first-class
condition and perfect working order. ONLY £25
(carriage 15/-).

HRO MAINS POWER UNITS. A.C. Input 115/230 volts.
Output D.C. (fully smoothed) 230 volts 75 mA., and
6.3 volts 3.5 amps. Complete in black crackled case.
ONLY 59/6.

12 -WAY SCREENED CABLE. In 10ft. lengths, fitted
with plugs, originally made for No. 19 Wireless Set.
UNUSED. ONLY 15/- per lead.

P.M. SPEAKERS. 3M. 19/6, Slin. 17/6. 8in. 21/-.
Ills. 29/6.

SPRAGUE CONDENSERS. Metal cased wire ends. New.
.01 mid. 1,000 v. and .1 mid. 500 v. 7/6 per dozen.
Special quotes for quantities.

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency range 125-20,000 kc/s. in 2 bands. This Is the
United States Navy Model of the well-known BC.221
Frequency Meter. but has many additional features
which Increase its usefulness. Voltage stabilisation cir-
cuits and Crystal control ensure extreme accuracy, and in
addition it is fitted with an Internal Modulation
switch to allow use as a Signal Generator. Size only
81in. x gin. x 81in. Full information on request.

RI155 RECEIVERS
The famous Bomber Command Receiver known the
world over to be supreme in Its class. Covers 5 wave
ranges: 18.5-7.5 Me/s., 7.5.3.0 Me/s., 1,500-600 kc/s..
500-200 kc/s., 200-75 keg. and is easily and simply
adapted for normal mains use, full details being supplied.
All sets thoroughly tested and in perfect working order
before despatch, and on demonstration to callers. Fitted
with latest type Super Slow Motion tuning assembly.
OHNavLey had some use, but are in excellent condition.

£9(1A.C.

MAINS POWER PACK OUTPUT STAGE in black
metal case to match receiver, enabling it to be operated
immediately, by Just plugging in, without any modifica-
tion. Fitted with 8in. P.M. speaker 26/10/, DEDUCT
10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page
booklet which gives technical Information, circuits, etc.,
and Is supplied free with each receiver. Add carriage
10/6 for Receiver, 5/- for Power Unit.

RCA RECEIVERS ARSSD. Thoroughly re -conditioned
and in perfect working order. Cover 500 Ke/s.-31 Mc/s.
ONLY £60 (carriage, etc., 25/.).

DOUBLE BEAM
OSCILLOSCOPE

TUBES
Type CV 1596 equivalent to Cossor
09D as used in oscilloscopes by
Cossor (339 series). Hartley and
Erskine (13 series). Listed at
L12/10/-.

Our price £2/19/6 (carriage 5/6)
Brand New in makers' crates.

W 1191A WAVEMETER
Crystal controlled heterodyne frequency meter covering
100 Ws to 20 hfc/s. in 8 switched bands and is virtually
the British BC221. Power requirements 2 v. L.T. and
40-60 volts H.T. Complete with Calibration Book,
Crystal, Operating Valves and full set of spares. BRAN II
NEW IN ORIGINAL TRANSIT CASES. ONLY
29/19/6 (carriage 151-).

METERS
F.S.D. SIZE AND TYPE PRICE

25 microamps D.C. 2/in. Prof. circular 59/6
50 microamps D.C. 2Iin. Flush circular 59/6
50 microamps D.C. 3}in. Flush circular 80/-

100 microamps D.C. 21in. Flush circular 39/6
1 milliamp D.C. 2in. Flush square 22/6
1 milliamp D.C. 21in. Flush circular 30/-
1 milliamp D.C. Olin. Flush circular 25/-
1 milliamp D.C. 3}in. Flush circular 50/-

200 milliamp D.C. 21in. Flush circular 12/6
20 amps D.C. Sin. Prof. circular 7/8
40 amps D.C. 21n. Prof. circular 7/6

5 amps D.C. 2in. Flush square 12/6
300 volts A.C. 21in. Flush circular 25/-
500 volts A.C. 21in. Flush circular 25'-

V.H.F. RECEIVER TYPE 8.1392. A supetb 15 -valve
superhet receiver covering 95.150 Me/s. (2-3 Metres),
being fully tunable over that range. with provision for
Crystal Control. Has 2 stages of R.F., 3 of 1.F., BFO,
AGC. etc. Fitted with 2in. square meter for Oscillator
and Audio Signal checking. Size 19in. x 10in. x lifin
Used but in very good order, thoroughly air tested before
despatch. Power supply required: 240-250 volts at 80
mA., and 6.3 volts at 4 amps. Complete with valves
and circuit diagram. ONLY 79/8 (carriage, etc., 10,6).

HIGH FREQUENCY A.C. VOLTMETER. A first -grade
moving iron instrument with bin. Mirror Scale reading
up to 150 volts A.C. at 400 and 1,200-2,400 cycles. In
substantial oak case with removable lid, overall size
Olin. x 8f in. x 51in. Recently made for the Air Min
istry by Everett Edgcumbe Ltd. and in perfect order.
Brand new and unused. ONLY 27/10/-. Can also be
supplied for 50 cycles use, either 0-150 volts or 0-300
volts, same price.

POWER UNIT TYPE 3. Primary 200/250 volts A.C.,
50 cycles. Outputs, of 250 volts 100 mA., and 6.3 volts
4 amps. Fitted double smoothing and 2 meters to read
H.T. current and voltage. For normal rack mounting (or
bench use) having grey front panel size 19in. x 7in.
BRAND NEW. ONLY 79/6 (carriage 7/61.

INTERCOM. TELEPHONE SET. Two pairs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying cases. Supplied with
41 volt battery, 10 yards twin flex, and full instructions
for connecting to make super intercom. ONLY 27/6
(Post 3,0). Extra flex 3d. per yard.

RECEIVER R107. A few more of these One receivers.
0 valves, 3 wavebands covering 1.2.17.0 Mc/s. (18.250
metres), incorporating built-in speaker and 2 power
packs for use on 100-'250 volts A.C. or 12 volts D.C.
In magnificent condition, the finest we have yet had.
ONLY £15 (carriage gth A few soiled sets at lesser
prices to callers only.

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts
at 100 mills. Size 51 s 31in. diameter. Ideal for running
Radio mid Electric Shaver, etc., from car battery.
ONLY 32/6.

MARCONI SIGNAL GENERATOR TF 1440/7. Coverage
85 kc/s.-2.5 Mc's. and 8 Mc/s.-70 hic/s. Complete, and
in AS NEW CONDITION. ONLY £95.

AMPLIFIER N24

Utilises 4 valves, 1 each6V60, 6J7G, 6J5G
and high quality components such as "C" Core Trans-
formers and Block Paper Smoothing Condensers. A.C.
Mains Pack for nominal 110 0 230 volts. Provision for
600 ohms or High Impedance Input. Output to 600
ohm Line. For normal use only requires changing Output
Transformer. Output approximately 4 watts. Designed
for Standard Rack Mounting, having grey front panel
size 19in. x 710. All connections to rear panel, front
having " On/Off " Switch. Gain Control, Indicator
Light. Fuses and Valves Inspection Panel. BRAND
NEW IN MAKER'S PACKING. ONLY E4/9/6 (car-
riage 10/61.

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
Open until I p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.
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*FOR IMMEDIATE DISPOSAL*
*THE FOLLOWING GOODS AT A FRACTION OF COST

BRAND NEW Television Tubes (NOT REBUILDS). Sealed Maker's Cartons.
I2in. Emiscope 3/31 30/- each.
I2in. Ferranti 12/44 12/549 2 40/- each.* I7in. MuHard Types 43/ £5 each.

Ea) PROJECTION TUBES MW 6-2 10/- each.RECLAIMED (RECEPTIO

RADIO AND TELEV ION V LVES NEW, COMMERCIAL AND EX -GOVT. TYPES 2/6 ea
2D2I, *6AG5, 616,* *EB , *6K7G, 1625, I2SR7, VR150, *125K7, I2A6, 1626, 1629,
*AC/NHL, *PEN46, *V , *KT44, *ATP4, *VPT4, *ARP37, *KT2, *VP2, *TDD2, *VHT
*I2SL7, KTZ4I, *HL2, *LP2, VMS4.
Reclaimed types SP4I, SP6I, EF50, VV6, PEN45 (Starred valves * speci ,prices on request).
THE FOLLOWING NEW VALVES AT 5/- EACH.
PX4, PENA4, TDD4, AC2PENDD, SPT4, UF4 I , I 2K8, KT74, DL74M, 6V6GT a H77, EF37A, U76, W76.

DISTLER " TOWN AND COUNTRY " DRY BATTERY SHAVER CO E 40/-.

ELECTRIC " HEALTH AND BEAUTY " FACE AND BODY MASSAGER. 110-250 volts. FULL
SET 20/-.
ELECTROSTATIC ISOPHON STHB7 SPEAKER. APPROX. 3iin. SQUARE 30/- DOZEN.
WAVOX " INVISIBLE " ALL WAVE RADIO AERIAL 2/-. EACH E5 GROSS LOTS.
VIDOR " HORNET" CYCLE HOOTERS (7/6 list). COMPLETE WITH BATTERY 2/6. GROSS LOTS
(LESS BATTERIES) E5.
EVER READY CYCLE REAR LAMPS (NEW SEALED BEAM) WITH BULB 2/-. (BATTERY I/3 IF RE-
QUIRED. I2/- DOZEN). £10 GROSS.
ROLL FILMS OUTDATED. DUFAY 127 AND ENSIGN 620 I/. ROLL. E5 GROSS (MIXED IF DESIRED).
GRAMOPHONE NEEDLES SONGSTER 200 IN TIN 1/- TIN.
MINIATURE. LONG PLAYING 10 IN PACKET 99s and SILENT STYLUS TYPES 1/- PACKET.
COLUMBIA "STANDARD " LONG PLAYING NEEDLES. 10 in PACKET. RED TIPPED I/. PACKET.
8 MFD. ELECTROLYTIC CAPACITORS 450 V. 550 V. PEAK. CFI9P. 1/-.
STAAR " GALAXY " (BLUE) REPLACEMENT STYLUS COMPLETE WITH DUAL NEEDLES 10/-.
COSSOR AMPLIFIER KIT. MODEL 562K WITH 2 SPEAKERS, A.C. MAINS, E.5.
GARRARD BA I 45 R.P.M. (BATTERY OPERATED) PLAYER WITH CABINET (NO AMPLIFIER) E3 SET.
CAR RADIO AERIALS CHROME 3 SECTIONAL PULL-UP WITH CABLE AND FITTED PLUS, 20/ -
COMPLETE.
.001 VISCONOL 25KV TELEVISION CONDENSERS, IF each.
BAIRD ALL SPEEDS PORTABLE TRANSISTOR RECORD PLAYER (22 GNS. MODEL), CIO.
COLLARO " JUNIOR " 4 SPEED A.C. MOTOR WITH DUAL -HI-FI PICK UP (2 ITEMS) 70/- SET.
B.S.R. " MONARDECK " TAPE DECK, A.C. MAINS. COMPLETE L7/101-.
CAR RADIO VIBRATORS, 12 volt 4 pin G629C, 2/. each. £5 HUNDRED.
CREAM CO -AXIAL CABLE 75/80 OHMS 6d. YARD. 100 YARD COIL 40/-.
LINE CORD. .360 OHMS PER FT. 2 AND 3 WAY, 6d YARD.
FERRITE ROD AERIAL. MW. FULLY WOUND Sin., 5/-.
COLLARO NEW SAFETY FAN HEATER AND COOLER, A.C. MAINS PORTABLE, ES.
PAINT BRUSHES PURE BRISTLE (BRANDED MAKE) I in., Iftn., 2in. SET OF 3, 5/- LOT.
BEREC (BRITISH EVER READY CO.) BATTERY RADIO 2 SHORT WAVES 4 VALVES, 75/,
ATTENUATORS (BELLING TYPE) ALL COLOURS, 2/6 EACH.
FLUORESCENT TUBES (NEW WARM WHITE) 5FT. BAYONET ENDS. FAMOUS MAKE 7/6 EACH.
CARTONS OF 25 £6151-. (WE REGRET THIS ITEM TO CALLERS ONLY).

* GRAMOPHONE RECORDS. 78 R.P.M. 10in. NEW £25 THOUSAND (AGAIN TO CALLERS ONLY).
INTERNAL I.T.V. TUNERS. 13 CHANNEL RECLAIMED LESS VALVES, 5/- EACH. £10 LOTS OF
100 (TO CALLERS ONLY).

* CASH WITH ALL ORDERS. * PLEASE ALLOW FOR POST AND PACKING.
* U.K. ORDERS ONLY.

MAZEL1RADIO SERVICE STATION *
MANCHESTER, 1

PHONE: ARDwick 3505/3565
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TRADE
ENQUIRIES
INVITED

RADIO CLEARANCE LTD.
27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the Trade

Telephone:
MUSEUM 9188
EST. 30 YRS.

All Electrolytic Condensers as advertised in May issue still available.

HIGH CLASS

STEREO AMPLIFIER a,L1fiejlp,1,T8,2irtsi,E,Tree'ai;,',V=go,`,.:!",:,:kkx),4, Inhg,;.p-";e:;;e:;,rg; ac.17,:ds, BARGAIN OFFER p05, -,,R7,0, Crtn,:teb,e)
Complete Ready To Plug In

And still ... We proudly present the greatest All -Transistor Circuit of our time
BUY AS YOU BUILD the "MIRACLE" Super Six Plus

ANY PART SOLD SEPARATELY

Makes up to a portable transistor superhet embodying all the latest design developments including a self -oscillating mixer, two
double -tuned IF stages, audio amplifier and a matched push-pull output stage. Also two germanium diodes are incorporated,
additional to the six Mazda transistors, one as detector and the other to assist the AGC as a variable damping element.

12 Good Reasons why the Miracle has no equal
* Printed Board engraved with *31in. tuning dial with 5 : I slow

component locations motion
* Special provision for use as a

CAR RADIO
* Double -tuned IF Transformers
*6 First Grade Mazda transistors

plus 2 Mazda hi -efficiency diodes
* Hi -flux Sin. (12000 lines) 25 -ohm

loudspeaker
* Full coverage Medium and Long * Comprehensive Manual supplied

wavebands -so easy to build

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list of all component
a complete working model in the shop.

ACCLAIMED BY OVER 10,000 PEOPLE THE FINEST TRANSISTOR

* Long life dry battery. 150/200
hours

* Internal high -Q Ferrite Aerial
* Push -Pull matched output stage

400 -mill i-watts
*3iin. x 71in. x 10in. attractive

two-tone case - total weight
approx. 4 lb.

*.wwsinansw,swm.anasimic
Our inclusive price for all t
components, cabinet and bat-
tery complete in every detail:

£11.10.0
plus 36, Regd. p.p.

or any associated component
parts supplied separately at
the published prices.

*
prices, 3/6 post free. See and hear

KIT OBTAINABLE

MOULDED TROPICAL PAPER CONDENSERS

Small, non -inductive, insulated, high-grade Capacitors
150 v. Wkg., la Mid. 5% 10d..22 Mid. 10% 9d. 2 Mid.
10% 1/10. 250 v. Wkg., .068 Mfd. 9d. .1 Mfd. 1/1..22 Mfd.
2% 1/4. 1 KM. 10% 1/7. 500 v. Wkg., 680 pF., 1,000 pF.,
1,500 pF., 2,200 pF., 7d. each. 3,300 pF., 8d. 5,000 pF.,
6,800 pF., .01 Mfd. 9d. each. 8,200 pF., 1/-. .022 Mfd.
.03 Mfd. 1.10d. each. .047 Mfd. 2%, .05 Mid. 144. each.
.1 Mfd. lid. .25 Mfd. 117. .6 Mfd. 1/3. 750 v. Wkg..
470 pF., 10%, 820 pF., 1,500 pF. 2,000 pF. 8d. each, 5.000
pF., 6,800 pF. 9d. each. .022 Mfd. 104. 1.000 v. Wkg.,
1,500 pF. 9d. 6,800 pF. led..01 Mfd., 1,500 v. 1/-. .12 Mfd.
.15 Mfd. 1/1 each.

VALVE HOLDERS

4 pin 1.1X, 7d. 6 pin Brit. Pax. 2d. 7 pin Brit. Pax. 3d.
7 pin Brit. Amp. 4d. Int. Octal Pax. 3d. Mazda Octal
Pax 3d. Loctals Amp. 6d. B70 Pax. 6d. B7G 1'.T.F.E.
84. B70 Cer. with saddle and valve retaining spring 1/-.
BSA Pax. 4d. BSA Amp. 64. BSA Cer. 8d. B9A Pax. 6d.
B9A Cer. 104. BOA Cer. with saddle and valve retaining
spring 1/-. (Internat. Octal McMurdo ed.). B9A printed
circuit 10d. B7G Valve Cans 6d. EY88 High voltage
holders 1/3.

VARIABLE GANG CONDENSERS

Twin Gang 20 pF. Ideal for F.M. 21n. x 1 lin. x
Twin Gang .0006 MED. 2flin. x 2in. x Wu. Spindle in.

4/-.
MM. Twin Gang .0005 NED. 211n. x x Spindle

in. 5/6 (with Trimmers).
Twin Gang .0005 MED. Geared with S.M. 3/8.
AM/FM 2 -Gang Condensers. 500+20 pF. 3/6.

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYTIC CONDENSERS
Moat with sleeves, all at 2/3 each.
.1 mid. 50 v., .25 mid. 15. v., .5 mtd. 50 v., 1 refl.,
10 v. 25 v., 2 mid. 6 v. 15 v. 70 v., 4 mtd,, 12 v. 5 mid.
25 v., 6 mfd. 3 v. 6 v., 8 mid. 3 v. 6 v. 15 v. 30 v., 10 mtd.
6 v. 25 v., 16 mid. 3 v. 6 v. 30 v., 20 mid. 15 v., 25 mid.
L2 v., 30 mtd, 3 v. 6 v. 12 v., 50 mtd. 6 v.

SUB MINIATURE TRANSISTOR COILS
Set of 3 I.F. Transformers 470 Kc/e plus Oscillator
coil.
As specified for Mazda Circuits 23/6 complete
As specified for Mullard Circuits 23/6 complete
WTC oscillator Cello for Jackson or Plessey Gang 4/6
each. WTC 470 kc/s. I.F. Transformers 4/- each, 7/6
pair.

SUB MINIATURE CARBON POTS
SK., 50K. 220K. 330K., 154, 2/-. 5 M with switch,
4/6. 5 K., 1/6. 500K preset 11-. 1M Transistor Pots 2/-.
5K Transistor Pots 1/6.

FULLY MOULDED TRACK POTS
(Diameter Um SHORT SPINDLES) 2/8 each.

1000, 2500, 4000, 5000, lk., 2k., 2.55.. 5k., 10k., 25k.
51k., 100k. 250k. 500k., IM.

SUB MINIATURE METALLISED PAPER CON-
DENSERS -11n. x lm. MO v. working.

005 MFD., .0022 MFD., .002 MFD., .001 MED., 84.
each. .02 MED., .04 MFD., Price 9d. each.

TRANSISTOR GANG CONDENSERS
With intermediate screen and switch for L.W. pre -selection
ae specified for Milliard transistor circuits, 11/-.

MIN. POLYSTYRENE CONDENSERS.
10 pF., 50 pF., 50 pF., 75 pF., 82 pF., 100 pr., 125 v.
wkg., ed. each. 300 p8., 350 pF., 390 pF., 470 pF. 560
pF., 1,000 pF., 1,200 pF., 4,000 pF.. 9d. each.

SWITCHES ROTARY
Sim lAin. dia. 2in. spindles. Price 2/11 each.
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way.
2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 pole 3 way.
3 pole 4 way. 4 pole 3 way.

POTMETERS CARBON -HI -GRADE
Moulded Tracks. Diem. lIfn., 2fin., spindles. 5K., 10K.
25K. Linear only. 50K., 100K. 250K., 500K.. 1M, 2M, Log
or Linear, less switch, 2/6 each. With switch 4/6.

TRANSFORMERS
Audio Output Types. 6,0001) to 30 3/6 10,00013 to 311
3/9.
Universal CRT Boosters with tapped primaries 2 v. 6.3 v.
13 v., 25% boost all tape. 10/6. Filament transformers
centre tapped 6.3 v. output, 1.5 amps., 5/9; 3 amps. 9/6.
Charging Transformers. Tapped all voltages 2 amp. 14/3.
4 amp. 16/8.

MODERN TV COMPONENTS
Ferox Line 0/P transformers, 16 Kv. U25 lore. (90° Types
12/61. Frame 0/P transformers to match 4/6. Scanning
Coils to match 10/6. 90° types 12/8. Panel containing
6 preset pots 6/-. Smoothing Chokes: 2 Hy. 250 mA. 3/11.
1.9 Hy. 250 mA 2/11. 1.3 Hy. 250 mA. 2/8.
G.E.C. Metal Rectifier 250 v. 250 mA. 10/-. 34 Meg. 1.F.T.
1/6 ea. 38 Meg. I.F.T. (link) 2/- ea. Masks 14in. 171u.
and 21in. 2/6. 3/6. 4/6 (plus 2/6 up.).

MISCELLANEOUS
Crocodile clips 4d, Coax. Plugs and Sockets 2/2 per pair.
Condenser clips lin., If in., 11In. and 1 lin. ed. ea. Parmeko
Smoothing Choke 8/9 Hy. 100 ma. 8/8. 5110 pF. 15 Kv.
moulded Condensers 2/6. WX2e Westector 64. Transistor
Twin gang condensers 287+166 pF., ex equip., 4/6. Vib-
rator Hash Chokes 1/-. Ext. Loud -speaker panel with
switch If-.

DISC CERAMIC CONDENSERS 500 v. Wkg.
TV PRESET CONTROLS We have an extensive rang., of Waxed Paper Condensers

Knurled knob and 6Ba fixing holes. Dlam. lin. 1000 5K., (average price 6d, each) Metallised Paper Condensers
500 pF., .001 Mfd., .002 MM.. .0025 Mfd., .003 Mfd., .005 10K., 25K., 50K., 1001C., 200K., 250K., 500K.. 1.551., 2 M. (average price 114. each) and Wirewound resistors 5/6/7.
Mfd. gd. each., .01 Mid. 9d. 1/3 each. 22K. wirewound 1'6. watt t v -pee (average price 1/- each).

STAMPED AND ADDRESSED ENVELOPE with any enquiry please PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER I0/-
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DEPENDABLE RADIO SUPPLIES LTD.
I2a TOTTENHAM STREET, LONDON, W.I. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road)

Phone: LANgham 7391/2. Hours of Business 9-6. Callers welcome. Terms: Cash with order or C.O.D.

No. 19.
SUPPLY UNITS
No. I Mark III. Ref. ZA. 15208.
Input: 12 volts.
Output Dual: 250 volts at 125 mA.

490 volts at 65 mA.
Non Tropicalised.

No. 2 Ref. ZA. 10572.
Input: 12 volts or switched to 24

volts.
Output Dual: 265 volts at 120 mA.

500 volts at 26 mA.
Also 12 volt vibro Pack Rectified

OZ4 Valve.
Mallory Type G634C Vibrator.
All these units are smoothed.
Type ZA 3018.
No. 19 Mark II.
Input: 12 volts.
Output Dual: 275 volts at 110 mA.

500 volts at 50 mA.
All these units are smoothed and
fused on both H.T. supplies.
All at 57/6, each. Plus 6/7 carr.

SUPPLY UNIT

VIBRATORY
No. 2 ZB 0300. Input 6 v. Output
230 v. 100 mA. BRAND NEW.
Completely encased.

22/6 Post free.

MALLORY VIB
12 v. 4 pin. No. G 629C 2/6
6 v. 5 pin. No. 534C 4/6
6 v. 6 pin. No. 560 5/6
6 v. 4 pin. No. 650 4/6

Postage 1/6.

LOUDHAILER SPEAKER UNIT
Impedance 71
R. 6-8 watts
output, weight
101b., size:
depth 74in.,
diam. 10in.
Easy fixing.
Weatherproof
spun solid
steel. Ham-
mered finish.
PRICE 57/6.

Carriage and packing 7/6.

IDEAL FOR SPORTS EVENTS, ELEC-
TIONEERING AND SOCIAL FUNC-
TIONS.

TANNOY Ex Govt.
RE-ENTRANT SPEAKERS

Impedance 71.0 Handlin
cap. 6 watt. At a special
price of 20/-. Post 3/6.

ROTARY TRANSFORMERS
Made by DELCO

TYPE I. 27/6. P. & P. 3/6.
TYPE 2. 37/6. P. & P. 3/6.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA.
output: 500 v., 26 mA. output.
Type 2. 12 v. input 275 v.,
110 mA output; 500 v., 50 mA.
Output.
Both types dual output.

MADE 15 U.S.A.

ROTARY
TRANSFORMERS

Delivery ex stock. Quotations on
application.

H.T. 31

Input 11.5 v.
Output 250
v. at 125 mA.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

DYNAMOTOR
ROTARY TRANSFORMER

NEW AND BOXED
D.C. input 27 v. Output 285 v. at
75 mA., 37/6. D.C. input 12 v. Output
250 v. at 50 mA. 47/6. Postage and

Packing on each, 3/6.

UNREPEATABLE OFFER LESS
THAN HALF MANUFACTURER'S

COST
Brand new single phase motors suitable
for tape recorders, radiograms, work-
shops, etc., etc. Has many uses. Rever-
sible 200-230 v. 5in. oz. torque. 1,400
r.p.m. Capacitor start. Weight 411b.
Length overall Sin., spindle both ends.
tin. x kin., tin. x lin. Price, incl. P.P.
and capacitor, 55/-.

LARGE STOCKS ALWAYS AVAILABLE
POST OFFICE

RELAYS
TYPE 3,000

BUILT UP TO YOUR
REQUIREMENTS

Type 600 also available

COMPONENT PARTS ALL PLATED
Yokes, 4/- each. Top plates, 3d. each. Fixing Screws (with
Armatures, 1/3 each. Bottom Plates, 3d. insulators), 2d. each.
Adjustable, 1/9 each. each. Buffer Blocks, 6d. each.
Spindles, 1/6 each. Armature Screws, ad-

justable, 4d. each.
BUILD UPS CONTACTS

Silver Platinum
4/--
9/-

I2/-
4. C/0... 4/6 16/-

24/-
8. C/O.. 8/6 32/-
Other build ups to order; all
types of relays built to your
specification.

COIL VALUES
Single Twin

Up to 100 Ohms 3/- 5/-
500 4/- 6/-

1,000 5/- 7/-
5,000 6/6 8/6

10,000
20,000 14/- -
40,000 I6/- -
80,000 to order

*Slugged coils extra.

SIEMENS HIGH SPEED C/O RELAYS
250+25p ohms Twin Coils 6/6 1,000+1,000 ohms Twin Coils 10/6
850+850 8/6 1,700+1,700 17/6

1/6 Post and Packing on all relays.

G.E.C. MINIATURE SEALED RELAYS
No. Ohms Build Ups Voltage Price

Z530005 2 2 C/0 1.3 v. 2 6
Z530008 670 2 C/O 24 v. 9 6
Z530010 40 2 C/0 2K 7 v. 7 6
Z530014
Z530015

2
40

I C/O
I C/O

1.3 v.
6 v.

0 6
2 6

Z5300I6 180 I C/O 12 v. 9 6
Z5300I8 2,500 I C/O 48 v. El 2 6
Z530019 2 2 C/O 2K 1.3 v. 4 6
Z530020 2 4 C/O 1.3 v. 6 6
Z530021 2 2M 1.3 v. 0 6
Z530022 2 IM 113 1.3 v. 2 6
Z530023 2 2B 2M 1.3 v. 2 6
Z530024 40 2M 6 v. 2 6
Z530025 40 IM IB 6 v. 2 6
Z530026 40 2B 2M 6 v. 5 0
Z530027 180 2M 12 v. 7 6
Z530028 180 IM IB 12 v. 7 6
Z530030 670 2M 24 v. 7 6
Z530031 670 IM IB 24 v. 7 6
Z530034 2,500 IM IB 48 v. LI 2 6
Z530480 670 2B 2M 24 v. 9 6
Z530430 5,000 2 C/O 48 v. El 9 6
Z530429 2,500 2 C/O 48 v. El 2 6

S.T.C. MINIATURE SEALED RELAY
4184GD 700 2C 24 19 6
4190HC 170 2C 12 17 6

1/6 Post & Packing on all relays. Send for lists

FIELD
TELEPHONE SETS

Good Condition.

50/- each. P. & P. 5, -

or C4/I0/0 pair.

R.C.A. TRANSMITTER
TRANSFORMERS
TYPE 900763-501

CLASS MODIFICATION
Primary 10,400 ohms.
Secondary 4,300 ohms.
NEW, BOXED, 0/10/ -

carriage extra.

HEAVY DUTY
SLIDING RESISTORS

Supplied in two types
250 watts to carry 25 amps. Resistance 0.4
ohms, worm drive, also 125 watts, 12
amps. Resistance I ohm, slider. Suitable
for charging board etc. Size 9 x 4 x 6in
high. Brand new. Boxed.

Price 12/6 Post 3/-.

VALVES
955 Min Acorn 2/6
2C26C I/0. 4/6
807 American 8/6

Post & Packing 1/6.

HEADPHONES. D.L.R.2 and D.L.R.5. Brand New. Low resistance.
Balanced armatures. 7/6 pair. P. & P. 1/6. Single earpieces 3/6.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS AND LEADING MANUFACTURERS
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* 5 -stage Reflex
Circuit.

(3 -Transistor Pocket Radio) * No Aerial or
Earth required.

* Min. Volume
Control.

* 3 Ediswan Tran-
sistors.

* Medium Wave
Tuning.

* Size 44 x 3 x
Ifin.

* Personal phone
All parts sold separately. included.

TOTAL 87/6 P.P. 1/6. BOOKLET FREE

* NO AERIAL -NO EARTH *
RESULTS GUARANTEED ANYWHERE

SPECIFICATION * STEP i,Y STEP FULLY ILLUSTRATED INSTRUC-
 425mW Push -Pull Output TIONS

* ALL COMPONENTS GUARANTEED
 6 " Top -Grade " Ediswan Transistors

 New Type Printed Circuit with all Components
Marked

 Full Medium and Long Wave Tuning

 High " Q " Internal Ferrite Aerial
 Car Radio Adaptation Aid AVC

 Slow Motion Fingertip Tuning

 " Hi-Fi " Quality Speaker
 Size 94 x 74 x 34in. Weight 4416

ALL COMPONENTS
AVAILABLE SEPARATELY

"First Class
in every
way"

ALL THE CONTINENTAL
AND LOCAL STATIONS AT

YOUR FINGERTIPS
CALL FOR DEMONSTRATION

Total Cost of all Components
LI 1. 10.0 P.P. 3/,

including Cabinet, Battery
Transistors, Car Radio, AVC

and all necessary items.

* SIMPLE TO CONSTRUCT
* NO TECHNICAL KNOWLEDGE REQUIRED
* WORTH DOUBLE WHEN BUILT
* EXCELLENT RESULTS ANYWHERE

DESCRIPTIVE LEAF -LET FREE
ON REQUEST

MAJOR -3

MAJOR -2
(2 -Transistor Pocket Radio)

TOTAL 69/6

* 4 -stage reflex.
* Medium wave;

tunable.
* Very sensitive.

No aerial or
earth required.

* Complete illus-
trated layout.

* Over 6 months
on one battery.
44 x 3 x Ilin.

* Weight only 4
oz.

POST * Personal phone
1/6 included.

FREE BOOKLET: All components sold separately.
* NO AERIAL -NO EARTH *

RECEPTION GUARANTEED ANYWHERE

CRYSTAL MICROPHONES
Acos 39-I. Stick microphone with screened
cable and stand, 39/6. P.P. 1/6.
Acos 40. Desk microphone with fold away
stand and lead, 19/6. P.P. 1/6
Acos 45. New hand microphone with screened
lead, 29/6. P.P. 1/6.

CRYSTAL MIC INSERTS
Acos 43-I 2.4in. 12/6. P.P. 6d.
Acos I4in. 776. P.P. 6d.
lin. ex units. 3/6. P.P. 6d.
New x 4in. 7/6. P.P. 6d.

MAGNETIC MIC INSERTS
i x }in. IK. Hearing aid type 15/-.
4 x lin. 1K. 17/6.
lin. round 1K. 15/..

BRAND NEW.

TELESCOPIC
CHROME
AERIALS

(1) 7 sections,
3ft. 6in. open,
6in. closed, with
clips, 12/6. P.P.
1/,
(2) 9 sections,
5ft. 4in. open,
8in. closed, with
clips, 17/6. P.P.
1/,

2API
VCRI39A
3BP1
3FP7
3API
Mullard DG7/5
5FP7
VCR5I7C
VCR97
Screens for VCR97

P.P. 2/- any type.
ALL GUARANTEED.

FREE LIST and Data on request.

CATHODE RAY
TUBES

(IDEAL FOR 'SCOPES)
25/-
35/-
30/-
12/6
30/-
45(-
20/-
30/-
40/-
7/6

"CONTINENTAL -6 1

COMBINED PORTABLE/CAR RADIO
* * EQUALLY SENSITIVE ON MEDIUM AND LONG WAVE BANDS * *

Wherever
you are

BARGAIN BUY!
"ELECTRONIC DESIGNS"

famous VALVE VOLTMETER
D.C. ELECTRONIC VOLTMETER.
6 -Ranges: 0-3-10-30-100-300 and 1,000 ,alts. Input
resistance: II meg constant on all ranges. Sensitivity:
3,666,666 ohms per volt on 3 v. scale.

A.C. VOLTMETER.
5 -Ranges: 0 10 30 100 300 -1,000 volts. Sensitivity:
1,000 ohms per volt.

ELECTRONIC OHMMETER.
6 -Ranges, from 0.1 ohms to 1,000 megohms.
Movement. 200 microamps. D.C. accuracy ±2%.

COMPLETE WITH INSTRUCTION BOOK AND TEST
PRODS, BRAND NEW.

Input 110-250 volts A.C.

PYE CONTROL UNIT
1.2 mA. movement, 6 inch dial; Bridge connected.
" High -stab " controls. Only 85/-, P.P. 5/,

Brand New Guaranteed
TRANSISTORS

for F.M., S.W., Audio, Power, etc.
XAI31 250 Mc/s. 120 mw. F.M. 35/-
OC170 70 Mc/s. 70 mw. S.W. 35/-
XA102 8 MO. osc./mixer R.F. 17/6
XAI01 5 Mc/s. 15/-
XBIO3 High Gain Driver I0/-
XBI02 250 mw. push-pull, pairs 15/-
XCIO1 325 mw. push-pull, pairs 25/-
XCI21 400 mw. push-pull, pairs 34/-
XA104 6 Mc/s. osc./mixer R.F 15/-
XA103 4 Mc/s. R.F./IF 12/6
0072 Matched Pairs, pairs 30/-
XCI31 750 mw. Pairs, pairs 34/-
XCI41 12 watt push-pull 30/-
0C45 6 Mc/s, R.F./1.F....... ......... 1816
0071 General Purpose Audio 10/-
0075 High Gain 0071 I5/ -
Red Spot Audio, 800 kcis. 3/6
White Spot R.F. I.F., 5 Mc/s 5/ -
Photo Transistor General Purpose 10/-
V15/10P High Power 5 watts Audio 15/-
58078 20 Mc/s. R.F./I.F. s.w 7/6
SB305 25 Mc/s. Radio Control 10/-
SB231 30 Mc/s. Radio control, etc 15/-
SB231R 50 Mc/s. Short w. osc 22/6
COMPLETE LIST, DATA ON REQUEST.

ONLY £12.10.0 P.P. 3/6.

QUARTZ CRYSTALS
FROM 5/- EACH

From 6 Kc/s-47 Mc/s. FT243,
FT241, 10X1 and B7G.

All types for all purposes.
Send for free list.

931A (27M1)
PHOTO -MULTIPLIER

BRAND NEW, ORIGINAL CARTONS
80/- P.P. 1/-. BASE 2/..

STEREO 3-D
FULL 3-D EFFECT CAN BE HEARD WITH OUR
NEW HIGH -GAIN CIRCUIT
Can be used with Stereo or ordinary records.
* Output 2 watts each speaker.
* Valves ECC83, 2-ECL82.
* Tone, balance and volume controls.
* Mains operated 110/250 v. A.C.
Completely built and tested with knobs and
calibrated dials, speaker sockets, etc. ES/7/6.
P.P. 2/6 (including circuit and notes).

* BARGAIN OFFER *
9 x 6in. speakers for use with above 18/6 ea.
Collaro Stereo 4 -speed auto -changer crystal
pick -up -BRAND NEW E7/10. P.P. 3/6.

TRANSMITTER/RECEIVER
Army Type 17 Mk. II

Complete with Valves, High Resistance Head-
phones. Handmike and Instruction Book and
circuit. Frequency range 44.0 to 61 Mc/s. Range
approximately 3 to 8
miles. Power require-
ments: Standard 120 v.
M.P. and 2 v. L.T. Ideal
for Civil Defence and
communic-tions.
BRAND NEW

P.P. 5/-
44-61 Mc/s. Calibra-
ted Wavemeter for
same, 10/- extra.
P.P. 2/-.

45/

5 HARROW RD., PADDINGTON, W.2
(At unction of Edgware Rd. and Harrow Rd.) PAD 1008/9

SHOP HOURS: 9 a.m. to 6 p.m. MON. to SAT., THURS. 1 p.m.

Our S PEC IA LITI ES: Transistors, Quartz Crystals, Tubes, Valves and Miniature Components
Tradte:/TfiLuijijts joiXE CooNmpRaEreimrices

HENRY'S RADIO LTD
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8

HARVERSON
3 HIGH STREET,

SURPLUS
MERTON,

CO.
S.W.I9. CHERRYWOOD

LTD.
3985/6/7

EXTENSION
SPEAKER

An attractive cab-
Met 8 x 6 x 2in.
fitted with 3 ohm
5in. speaker corn-
plete with lead, a
few only 19/6.
P. & P. 2/6.

HARVERSON T.R.F. EASY FOUR KIT
All parts and the-
oretical wiring dia-

OUR onl14..0.0
PRICE
Plus P. & P. 3/6.

Superhet version of
above. using Valves
UCL83, UCH81,
UBF89, UY85.
Price E6.19.6
Plus P. & P. 3/6.

THE WORLD FAMOUS A Pick-up
originally

E.M.I. ANGEL 11-0-; ."'
The last

TRANSCRIPTION
at E4.10.0

for the connoisseur
priced at £17/10/-.

remaining few offered
Plus P. & P. 5/-.

P.U. (Model 17A) 1/6 H.P. MOTOR
140 Watt (Approx. 1/6

MONAURAL AMPLIFIER H.P.). Series wound,
220/250 volt 50 cycle

This amplifier as illustrated, made by motor. Off load 14,000
a leading manufacturer. Mullard rev/min. on load 8,500
valves-ECC83, EL84 x EL84, EZ80. rev/min. Ideal small
Bass, Treble and Volume on remote saw, sewing machine,

panel. Elegant Knobs. OUR PRICE etc. post free. 30/-.

one month only £4.16.6 plus P. & P. Tap hole
3/6.

I

for mounting

WHY NOT //
VISIT US?

Our new retail premises _.k,
at 83 High Street, r's
Merton, London S.W.I9
are London's biggest
walk around shop.
I,000's of bargains, all

. enthusiasts welcome, no
obligation to buy. I

Tap hole- min. South Wimbledon
-<- 4-2---->

for mounting
Tube.

TAPE RECORDER AM/FM RADIOGRAM CHASSIS
* CONTEMPORARY Red and White Tygan Cabinet. * By famous manufacturer. * 220/250 volts A.C. * Coverage 1000-1900 m.,

200-500 m., 88-98 Mc/s. * Tuned by 5 " Piano Keys "-Off, LW, MW,Size 131 x 141 x 91 inches.
* B.S.R. DECK. FM and Gram. * Sockets for P.U., Ae, E, Extn. Spkr. and Dipole.* Tuning
* MAGIC EYE tuning.
* INPUTS for RADIO and MIKE.

and tone controls fitted. * Valves, ECH81, EF89, EABC80, EL84, ECC85,
and EZ80.

* VOLUME and TONE Controls. 50 Only at ridiculous price of 12 gns. plus 8/6 P. & P.

This instrument has to be seen and heard to be
believed. TRANSISTOR by leading manufacturer. First Grade Equivalent

Complete with ACOS Xtal Mike. ONLY 18 gns. 0C44. For one month only, the first 100 customers' 8/6 post free. 6 for 50/-.

STEREOPHONIC AMPLIFIER £5.10.0 PICK-UP CARTRIDGE
BARGAINS

Complete with 2 Loudspeakers Plus 4/6 P. & P. STUDIO P 17/6
This is a eompact amplifier embodying the latest features and giving a high ACOS HIGH G. 17/6
standard of reproduction, with ample volume. Supplied complete with valves
(ECL82, ECL82, EZ80), panel, knobs, etc., and two specially selected 3 f/ E.U. POWER POINT 12/6
matched loudspeakers. We only have a few, and we will never be able to repeat RONETTE 18/6
this offer at such a low price! Don't risk disappointment! Order now! G.C.Z. 16/6

THIS MONTH'S OFFER
Plessey 6 x 4in. 30 Loudspeaker, 14/- each. 7 x 4in. Goodman, 16/6.
25 amp. 21in. flush mounting meters, new, 7/6.
12 Assorted Pots. Wire wound and carbon. Switched and unswitched-all useful sizes at 15/- the dozen. Plus P. & P. 1/-.
60 Milliamp Chokes at per 2/6 each.
AMAZING SCOOP-Cossor 10in. Tubes. 108 K. New and Boxed, 15/- plus 6/- P. & P.
Twin Padded, Grey, Maroon Tracer Mains Lead. Usually 10d. per yard. Our price 15/- per 100 -yard coil.
We hold a complete range of Record Changers, Tape Recorders, Speakers and Amplifiers at much below list prices.
Please advise us of your requirements. Trade willingly suonlied. Please send 1 /- for our list.
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fie° tunics (FLEET ST It
DEPT. B

152/3 FLEET ST., LONDON, E.C.4
Telephone: FLE 2833

Business hours: Weekdays 9-6. Saturdays 9-I.

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS, STEREO AND

MONAURAL, BY:
VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI etc.

V.H.F. TUNERS BY:
ARMSTRONG
LEAK
QUAD

T.S.L.
DULCI
ROGERS, etc.

HI-FI SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

C^Nr,^\,.."1/M.ro'N.,-

BIGGEST SCOOP
AVANTIC BEAM -ECHO!

DL7-35 Power Amplifier.
An amplifier faultless in performance. 50
watt peak, intermodulation distortion .7//,
at 20 watts. Power response: 20 w. linear
from 30 c/s to 20 Kc/s. Frequency response:
5 cis. to 30 Kc/s. 4, 8 and 16 ohms switch
selected load impedance. Sensitivity: 220 M/V
for 20 W. output. Maker's price of ampli-
fier L31/10/-. OUR PRICE 16 gns. Post
and packing 12/6.

SPECIAL OFFER
for Stereo Enthusiasts

2 Avantic DL7-35 power amplifiers as
above and the Avantic SP2I stereo pre -
amp. control unit as below, the 3 items -
our price now 47 gns. Carriage and
packing 30/-.

The last of this wonderful offer.

t.."...ro\nerVsr"...."...r"

AVANTIC SP21 Stereo Pre -amp Control.
A twin channel pre -amp. control unit. Can
be used with the Avantic stereo tape pre -amp.
STEP2I. The SP2I has six inputs for each
channel. Input sensitivity: for 250 M/V or
1.5 V. output. Tuner: 100 and 250 M/V.
Tape: 100 M/V. Flat: 250 M/V. Pick-up: 5
and 50 M/V. Frequency response: 40 cis to
15 Kc/s. Tape output: 50 M/V. Continuously
variable bass and treble, loudness control,
stereo balance control, power needed 6.3 V.
at 1.3 A. A.C. 350 V. at 5 M/A. D.C. This
can be used with DL7-35 power amp. Manu-
facturer's price L28/10/-. OUR PRICE
£l6/19/6. Post and packing 12/6.

PL6-2I AMPLIFIER AND PRE -AMP.
Combined unit. Compactly designed and
fully enclosed. Ideal for shelf mounting for
monaural reproduction. 30 watt peak power.
Intermed distortion at 10 w., output
impedance 4, 8 and 16 ohms. Radio, tape,
p/up, etc. inputs. Separate bass and treble
controls. High and low pass filter. Our
price 09/19/-. Carriage and packing 7/6.

ANOTHER SNIP FOR TAPE RECORDER
CONSTRUCTORS

The new Collaro studio tape deck, using 3
motors, 3 speeds at I, 3k and 7k I.P.S.,
will take 7in. spools, push button controls,
E12/19/6, 5/- post and pkg. Well designed
tape recorder amplifier (not a kit) for the
studio deck, incorporating Mit/Gram/Radio
inputs, ext. loudspeaker, super imposing
switch, with matching knobs, separately
mounted mains transformer. Frequency
response 60-10K/c 3DB at 7.5 I.R.S., magic
eye level indicator. Using ECC83, ECL82
and EM85 and metal rectifier. Assembly
instructions. The 2 units, £251101- complete
Crating and insurance, 17/6. Suitable Acos
mic. 40 for above, 25/,
A repeat of our previous popular offer. The
Collaro Mk. IV tape transcriptor tape deck,
07/10/, Crating and carr. 11/6. The Collaro
tape pre -amp and powerpack. The 2 items
00 complete. Crating and carriage 17/6.

THE NEW JASON range

for CONSTRUCTORS
FMTI FM Tuner. In kit form for cabinet
mounting. One of the most popular tuners.
Up to 60 miles normal range. Less valves
E5/19/.. Power pack kit f2/14/9.
FMT2. In kit form with free standing case
with power pack. Less valves E8115/..
FMT3. Variable tuner 88-108 me/s. Variable
AFC control dual limiters, approx. 80 mile
range, less valves, £9/19/-.
JTV2 Tuner self powered switched tuner
for FM and TV sound. Both BBC and ITA
as required, less valves 04/19/,
MERCURY II switched FM/TV sound tuner
in kit form for building into cabinet, less
valves, 00/14/-. Power pack kit, 0/14/9.
EVEREST 6 sihet transistor portable, p/pull
output, high quality speaker, matched tran-
sistors, neatly designed case, aerial input for
use in car complete kit E13/19/9.
EVEREST as above but more powerful.
Complete kit, £15/18/9. 2/6 Post and Packing
on all the above. S.A.E. for details.

tow,.,..",,,r4v0Aw-AwesNeedow"welVedw"..
A NEW TRANSISTOR PORTABLE
RECEIVER. Build this mighty six transistor
superhet battery portable. Circuit description;
6 Mullard transistors, 0C44, 2-0C45, 1-00810,
2 matched 0081, 1 -XI diode, printed circuit,
internal ferrite aerial, 5in. loudspeaker, assembled.
Dial assembly, medium and long wave coverage,
500 M/W output, attractive blue/cream two tone
cabinet, size BIM. x 6Iin. x Sin. Weight approx.
3 lb. Detailed point to point and theoretical
diagram, including all components for easy con-
struction. Only 0/15/. plus 3/- post and pkg.
Eiready PP7 battery 3/3. Instructions and circuit
1/6 post free.

THE VERDIK
"QUALITY TEN"

10 watt push-pull ultra linear hi-fi amplifier
with hi gain pre -amp. Mic., radio, gram and
tape inputs, bass and treble controls. Beau-
tifully finished. Control panel in gold lettering
on grey green. Fully guaranteed. Original
price 23 gns. Our price f14/19/6. P. & P. 7/6.

BRAND NEW TV TUBES, CHEAPER
THAN REBUILDS

All brand new in famous
maker's cartons. (1)
I7in. rectangular alumin-
ized 6.3 HRTS. .3A
current: max. anode vol-
tage 16 kV. Usual price
L17/5/-. OUR PRICE f7/19/6. Crating and
carr. 15/-.
(2) I4in. rectangular tube, 6.3 heaters: 3

amp. current; max. anode 14kV; iontrap;
external conducting coating; BI2A base
£7/9/6. Crating and carriage 12/6.

(3) Ferranti T12/549 I2in. magnetic white
fluorescence; 4 v. heater; max. anode 10 kV.
As used in many TV receivers. Original price
£17/15/-. OUR PRICE £2/19/6. Crating and
carr. 12/6.
(4) Ferranti 9in. Tube, round white fluores-
cence, 4 v heater, max. anode voltage 7 kV.
OUR PRICE E2151-. Crating and carr. 11/6.

A snip for
the Constructor

Build this Cossor
Pocket 4 -Tran-
sistor Superhet
Receiver.
Circuit descrip-
tion; 4 transistors
(0C44, OC45,
OC45, 0072), two 0A70 diodes, two AGC
systems, coverage 190-550 metres. Power
output 30 m/ws. Ferrite slab aerial, 2fin.
moving coil speaker, printed circuit, attrac-
tive tuning control knob, leatherette case
6 x 3k a !kin. All components including
theoretical and point-to-point diagram for
easy construction.
ONLY E7/19/6. Post & Pkg. 2/6. Limited
supplies. This offer now coming to an end.

BRAND NEW AND GUARANTEED
7in. reels of 1,200ft. P.V.C. base cape, 21/-, plus
1/6 post and pkg.
5in reels of 600ft. P.V.C. base tape, 14/6, plus
1/6 post and pkg.
4in. reels of 300ft. P.V.C. base tape, 9/6, plus
1/- post and pkg.

7in. reels of 1,800ft. L.P. P.V.C. base tape, 32/6,
plus 1/6 post and pkg.
Skin. reels of 1,200ft. P.V.C. base tape, 25/-,
plus 1/6 post and pkg.
Brand new E.M.I. 7in. take-up spools in polythene
bag, 3/9 each post free, 6 for 20/-.
The New American Audio Tape with plastic
base. Also supplied in green or blue at no extra
cost.
Sin. reel 150ft. ... 6/- 4in. reel 300ft. ... 10/6
Sin. reel 600ft. ... 18/- 7in. reel 1,200ft.... 30/ -

Post and packing 1/- per spool.

HI -FIDELITY TAPE HEADS
Made by famous manufacturer. Brand new.
Upper or lower track, record/play-back, high
impedance giving up to 12,000 c.p.s. at 71 I.P.S.
output 5 m/volts at 1 KC at 7+ I.P.S. Erase heads
low impedance.
Only 39/6 per pair. Post 1/-. State upper or lower
track.

THE NEW "INSTANT" BULK TAPE ERASER
Can erase a spool of magnetic tape in a few
seconds. Demagnetises oxide deposits on tape
heads. Only 27/6, post free.

THE NEW TAPE EDITING BLOCK. For
standard kin. mag. tapes. Can be fixed to tape
deck. Only 7/6, 6d. post and pkg. The new Acos
telephone adaptor can be attached to any recorder.
21/- post free.

SOMETHING NEW FOR
THE SERVICE MAN!

THE POCKET VALVE FILAMENT TESTER
Battery operated, it gives
instant check on radio and
TV valves, pilot lamps,
fuses, continuity of circuit;
also built-in 7 and 9 pin
valve straightener. The
ideal precision instrument
for service engineer or
amateur constructor. Fin-
ished in grey hammer case
with gold panel. Fully
guaranteed and ready for
use. OUR PRICE 30/-.
Post and packing 2/-.

PORTABLE BATTERY ELIMINATOR
MADE BY COSSOR

Housed in two containers which are to replace
AD35 and B126 Batteries. 37/6, Plus 2/- P. & P.
Only suitable for use with Dk96 Series valves.
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Proceedings of the Second
International Conference Paris 1959

Medical Electronics
Edited by C.N. Smyth M.A., B.Sc. ENG., B.CH., M.I.E.E. and published

for the International Federation for Medical Electronics

Electronic techniques, are becoming increasingly important in the medical sphere,
because they provide extremely sensitive and versatile means of measuring or
examining physiological effects which often cannot be detected by other methods.
The growing importance of medical electronics was first recognized on a world
scale when the First International Conference was held in Paris in 1958. This was
an exploratory meeting, which led to the organization of the full-scale Second
International Conference on Medical Electronics, held at the UNESCO building
in Paris in 1959. This book is a record of the proceedings.

145s net (by post 147s) 614pp. 400 illustrations

from leading booksellers

Published by Iliffe & Sons Ltd.

DORSET HOUSE STAMFORD STREET LONDON S.E.1
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C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes basing Heater/Cathode short
circuit and for C.R. Tubes with falling emission. Full
instructions supplied.
Type A. Low Leakage windings. Optional Boost 25%
and 50%. Tapped mains primaries:

2 volt 12/6 each
4 volt 12/8 each
6.3 volt . 12 6 each
10.8 volt 12/6 each
13.3 volt 1216 each

OUR LATEST SUPERIOR PRODUCT. Type A2.
High Quality. Low capacity, 10/15 pf. 16 in
Optional boost 25%, 50%, 75%. / v.. each
Type B. Mains input. Low capacity. Multi Output
2, 4, 6.3, 10 and 13 volts. Optional boost 25% and
60%. Suitable for all Cathode Ray Tubes 21/-.

RESISTORS. All preferred values. 20% 10 0/1133/3 to 1
meg., 1 w., 4d.; 4d.; 1 w., 64,; 1} w., 8d. 2 w. 1/-.
HIGH STABILITY. 1%, 2/-. Preferred values nots
to 10 meg., Ditto 5% 9d., 100D to 5 meg.

5 watt WIRE -WOUND RESISTORS {
25 ohms -10,000 ohms.

1/3
10watt116
16 watt 2/-
15,000 ohms. -.50,000 ohms. 5 w., 1/9; 10 w. .... 2/3
WIRE -WOUND POTS, 3 w. WIRE -WOUND POTS, 4 w.
Pre-eet Min. T.V. type Standard sue Pots, long
Knurled Slotted knob, Spindle High Grade. All
All values 25 ohms to 25K., value. 100 ohms to 50 K.
3/- ea , 30 K. 50 K., 4/-. 6/6: 100 K. 7/6.
Ditto w. Carbon Track W/W EXT. SPEAKER
30 K. to 2 Meg., 3/-. CONTROL 10 0, 3/-.
0/P TRANSFORMERS. Heavy duty 50 mA. 4/6. Atoll,
ratio moth -pull 7/6. Miniat ire 3V4, etc. 4/6. Hygrade
Push -Pull 10 watts, 15/6. Push-pull 20w. 6k. or 8k. 30/-.
L.P. CHOKES 15/10H 60/65 mA., 5/-. 10H 85 ma., 1016.
101.1 150 mA., 141,

MAINS TRANSFORMERS 200/250 v. &C.
STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a.

tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., tapped 5 v.
or 4 v. 2 a. Ditto 350-0-350 22/6

MINIATURE 220 v. 20 mA., 6.3 v. I a. 10/6
MIDGET, 2.20 v. 45 mA., 6.3 v. 2 a. 15/6
SMALL, 200.0-200 50 mA. 8.3 v. 2 A- 17/6
STANDARD. 250-0-250, 65 mA., 6.3 v. 3.6 a. 17/6
HEATER TRANS., 6.3 v. a., 7/6; 3 mar, 10/6
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5.
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 A. 22/6

ALADDIN FORMERS and cores, lin., 8d.: fin., 10d.
0.3in. FORMERS 5937 or 8 and Cane TV1 or 2, lies. sq. x
21in or Dn. sq. x 2/- with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6: 1, 2/3.
SOLON. Midget Soldering Iron, 220/40 v. 25 w., 24/-.
REMPLOY INSTRUMENT IRON. 220/40 v. 25 w., 1716.
MAINS DROPPERS. 3 x din. Adj. Slider., .3 amp.
1,000 ohms 4/3. .2 amps. 4/3. .1 :rap. 2,000 ohms, 5/-.
LINE CORD. .3 amp. 60 ohms per foot, .2 amp., 100 ohms
per foot, 2 -way, 64. per foot, 3 way 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Size only I x 1 in.

ACOS CRYSTAL STICK MIKE 39-1. Bargain 35/.,
MIKE TRANS?. 50 : 1, 3/9 ea.; 100:1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHM. 6in. Rola, 17/6.
6in. x 4in. Rola, 18/- 7in. x 4in. 21/-.
loin. x 6in. Rola 27/6. 8in. Plessey, 19/6.
Olin. Rola, 18/6. flin. Rola, 21/-. 10in. R.A. 30/-.
HI-FI TWEETERS, 4in. 25/-. 12in. Plessey, 30/-.
12in. Baker 15 wt. 3 ohm. and 15 ohm models, 90/-.
12in. Baker foam suspension 15 w. 15 ohm. E8.
12in. 15 ohm Plessey 10 wt., 45/.. E.M.L 14 x 8111. 45/-

I.F. TRANSFORMERS 7/6 pair
485 ka/s. slug tuning miniature can 24 x 1 x lio. High
Q and good bandwith. By Pye Radio. Data sheet supplied.

Wearite M800 I.F. Miniature 485 ko/e.. 1216 pair.
Weymouth I.F. Standard size 485 kc/..., 1216 pair.

CRYSTAL DIODE G.E.C., GEX34, 41-. 40 Circuit. 3/,
H.R. HEADPHONES. 4,000 ohms, brand new. 15/- Pair
SWITCH CLEANER Fluid, squirt spout, 413 tin.
TWIN GANG CONDENSERS. 365 pf. Miniature, llin.

r4 ilia. x Itin., 10/-. .0005 Standard with trimmers,
9/-; less trimmers EU-. Midget 7/6; Single 50 pf. 2/6,
100 p1.. 150 pf., 7/-. Solid dielectric 100. 300, 500 pf., 316.
VALVE HOLDERS. Pax. lot. Oct. 4d. EF50, EA50 6d.
B12A, CRT, 113. Eng. and Amer. 4, 6, 6, 7 pin, 1/-.
MOULDED Mazda or Int. Oct. 64. B7G, BOA, B80. B9A,
Rd. B714 with can. 1/6; RNA, 1/3. BOA with can, 1/9.
CERAMIC. EF50, B7G, BOA, Oct., 1./.. B7G, B9A Cane. 11-.
SPEAKER FRET. Gold Cloth 171n. x 2.5in., 5/, 23in. x
3510.. 101-. TVS.. 5410. wide. 101- ft. 27in. wide. 5/- ft.
Samples,
WAVECHANGE SWITCHES

P. 2 -way. or 3 P. 2 -way; short spindle 2/6
p. 4 -way, 2 wafer, or 3 p. 11-w. 3 wafer, long spindle 6/6

2 p. 6 -way, or 4 p. 2 -way, or 4 p. 3 -way, long spindle 3/6
p. 4 -way or 1 p. 12 -way, long spindle 3/6

Wave change " MARITS " 1 wafer, 8/6; 2 wafer 12/6,
3 wafer 161-; 4 wafer 19/6; 5 wafer 23/-; 6 wafer 26/6.
TOGGLE SWITCHES. &P., 2/-; 3/6; D.P.D.T., 4/-;
MORSE KEYS, good quality, 2/6.
SUB -MINIATURE ELECTROLYTICS (15 v.), 1, 2, 4, 5, 8,
25, 50 mfd., 100 add., 3/- each.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. I 7db
gain. Kit 29/6 less power; or 49,6 with
power pack. Plans only 6d.
Also Band 1 version same prices.

(PCC84 Valve if preferred)

RCS "REGENT" 4 VALVE
"96" RANGE

VALVES
KIT PRICE

£6. 6. 0
Carr. 4/-.

Leaflet
S.A.E.

PRINTED CIRCUIT BATTERY

PORTABLE KIT
Medium and long wave. Powerful output
from 6in. high Flux Speaker. T.C.C. Printed
circuit and condensers. All components of
finest quality clearly identified for assembly
with full instructions. Osmor Ferrite Aerial
and Coils. Rexine covered attache case type
cabinet. Size 12in. x 8in. x 4in. Batteries used
8126 (L5512) and AD35 (L5040), 10/- extra.
Details and instructions 9d. (free with kit).
Mains Unit ready made for above 39/6
Same size as batteries sold separately.

1960 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
S.W. 18 m.-50 m. LATEST MULLARD
M.W. 200 m.-500 m. ECH81, EF89, EBC81,
L.W. 800 m.-2,000 m. EL84, EZSS
12 -month Guarantee. A.C. 200/250 v., 4 -way switch.
f4hortMedium-long-Gram. A.C.C. and Negative
Feedback, 4.2 watts. Chassis 134in. x 51in. x 211n.
Glass Dial Size 10 x 41in. horizontal or vertical. Two Pilot
Lamps. Four Knobs. Walnut or Ivory. Aligned and
calibrated. Chassis isolated from main.

BRAND NEW £9.10.0 Carr. 4/6
TERMS: Deposit 25/51- and 5 monthly payments of
MATCHED SPEAKERS 8in. 17/6; 10in. 25/-; 12in. 30/-.

RECORD PLAYER BARGAINS

Wole. pea t000l

4 Speed Autochangers, B.S.R., U.A.8 (6 15 0

Collaro Conquest E7 19 6
Garrard Model 210 LIO 10 0

4 speed Single Players. EMI f6 19 6
Garrard TA Mk. II (8 8 0
Garrard 4 HE Transcription £17 19 6

All post free

TELETRON POCKET RADIO KIT
Transidyne Superhet Six s'x
T.C.C. Printed Circuit internal Ferrite aerial,
Rola loudspeaker push-pull output. All parts,
cabinet, 6 Ediswan transistors,
GEX34 diode. Details 9d. £9.9.0

VOLUME CONTROLS
Midget size:

Long spindle. Guaranteed
1 year. All values.
5 K. ohms up to 2 Meg.
No switch. D.P. Ow.

Lin3ear or Log Tracks.

80 CableOm Coaxial
Semi air spaced, Dn. dia.
Ideal Band III ad
Losses cut 50% . yd.
Post Id. per yard extra.
FRINGE QUALITY
AIRSPACED 1/- yd.

COAXIAL PLUGS.... 1/- LEAD SOCKETS.. 2/ -
PANEL SOCKETS .... 1/- OUTLET BOXES . 4/6
BALANCED TWIN FEEDER per yd. 64., 8042 or 300.
TWIN SCREENED BALANCED FEEDER 1/8 yd., 80 ohm.

ALUMINIUM CHASSIS. 8 e.w.g. Plain, undrilled,
with 4 sides, riveted corner. and lattice fixing holes,
with 2D. sides 7 x Dn. 4/6; 95 7in., 5/9; 11 x 7in.,
.613: 31.1.%96in..,318.../,61; 61146.x 10/8; 15 x 14in., 12/6

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE. coloured, single or stranded 2d. yd.
NEON MAINS TESTER SCREWDRIVERS. 5/-.
CORED SOLDER RADIOGRADE, 4d. Yd., 110. 216.
PAXOLIN 1/16in. x Sin. x 10in., 1/6. ION TRAPS 5/-.

P.V.C. PLASTIC RECORDING TAPE
Long Play 7111. reel, 1,800ft. ALL

Spare
Plastic
Reels
3/ a.-
Metal
Reels

"Instant" Bull. Tape Eraser and Head Denser 7in.
200/250 v. A.C., 2716. Leaflet, S.A.E. 2/- ea.

Ma reel, 1,200ft.
Sin. reel, 850ft.
31n. reel, 225ft.

/6
.1292 6

7/6
Standard 710. Reel, 1,200ft.

511.11. reel, 850ft.
Sim reel, 600ft.

21/-
17/6
15/ -

RECTIFIERS, Ran. 5/-; RM2, 6/-; R513, 8,-; RM4, 16/-;
EMS, 20/-; 1,031, 27/6: 14A86, 17/6; 14A100, 21/,
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 ma., 7/8: 60 mA., 8/6; 65 mA., 9/6; 200 ma., 21/-;
300 tnA., 27/6; Full Wave 230 v. 120 mA., 15/-.
COILS. Wearite " P " type 3/- each. Osmor Midget " Q "
type adj. dust core from 4i- each. All ranges.
TELETRON. L. and M. T.R.F. with reaction, 3/6.
FERRITE ROD AERIALS. M.W., 819; M. k L.. 12/6.
E.R.F. COILS. A/HF, 7/- pair. H.F. CHOKES. 2/6.

JASON F.M. TUNER COIL SET. 261, H.F. coil aerial
coil. Oscillator coil, two I.F. transformer., 10.7 Mc/e.,
Detector transformer and heater chokes. Circuit and
component book using four GAMS, 2/6. Complete kit
FMT1 with Jason Calibrated dial and 4 valves, 'AM-.
With new Jason Cabinet, 1,111T2, 30/- extra.

CONDENSERS. New Stock. .001 mfd. 7kV. T.C.C. 5/6.
20 kV., 9/6. .1 mid. 7kV. 9/6. lOopf. to 500 Pt. Riess, 6d
Tubular 500 v. 0.001 to 0.05 mid., 9d.; 0.1, 1/-; 0.25,
116; 0.5, 1/9; 0.1/350 v., 9d.; 0.111,000 v., 1/9: 0.1 mid.,
2,000 v., 3/6; 0.001 mid., '2.000 v.. 1)9.
CERAMIC CORDS. 500 v, 0.3 pf. to 0.01 mfd., fild.
SILVER MICA CONDENSERS. 10% 5 pf. to 500 p1., 1/-;
600 pi. to 3,000 rd., 113.
CLOSE TOLERANCE (1± pf.) 1.5 pf. to 47 pf., 1/6. DITTO
1% 50 pf. to 815 pt., 1/9; 1,000 pf. to 2,000 p1., 21-.
TRIMMERS. Ceramic 30, 50, 70 pf., 94., 100 pi., 150 pf.
1)3. 250 pf., 1/6. 600 pf. 750 pf., 1/9. Phillips, 1/ ea.

NEW ELECTROLYTIC& FAMOUS MAKES
TUBULAR TUBULAR CAN TYPES

1/350 V. 2/- 50/350 v. 5/6 8/500 v.
2/360 v. 2/3 100/25 v. 3/- 16/500 v.
4/450 v. 2/3 250/25 v. 3/. 32/350 v.
8/450 v. 2/3 500/12 v. 3/- 100/270 v. 5/6
8/500 v. 2/9 8+8/450 v. 3/6 2,500/3 v. 41-
16/450 v. 3/- 8+8/500 v. 5/- 0,000/6 v. 5/-
16/500 v. 4/- 8+16/450 v. 3/9 8+16/500 v. 71-
32/450 v. 3/9 8+16/500 v. 5/6 32+32/450 v. 6/-
10/21 v. 1/9 16+16/460 v.4/3 50+50/360 v. 7/-
50/25 v. 2/- 16+16/500 6/- 64+120/350 V.11/6
50/50 v. 2/- 32+32/350 v.4/6 100 +200/275,1216
FULL WAVE BR E SELENIUM RECTIFIERS. 2,6 or
12 v. 1/ amp., 8 9: 2 a., 11/3; 4 rt-. 1716: 6 a.. 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for °Urania at 2,6 or 12 v., ll a..15/6 2 a., 17/6; 4 a., 2216
Charger circuit free. ADIPMETF,RS, 4 a., and 5 a., 13/6.

NEW and boxed VALVES 90 day guarantee
11t5 7/6
165 .. 7/6
1T4 6/-
1E2 .. 3/6
884 .. 7/6
3V4 .. 7/6
5U4 .. 7/6
5Y3 7/6
524 9/6
6AM6 5/.
6BE6 7/6
6BH6 9/6
6BWO 916
606 6/-
01116 7/6
6H6GT 3/6
6,15 5/6
6J6 5)6
6.17G 6/6
6K6GT 6/6
61i7G 9/-
0K8G 7/6

6L6G 10/6 11A50 1/6
6N7M 6/6 EABC80 816
6Q7G 7/6 EB91 6/-
61111.711 61- EBC33 8/6
66.171,1 6/6 EBC41 8/6
6SN7 6/6 EBF80 10/-
6V60 6/6 ECC84 . 9/6
6X4 .. 7/6 ECIF80 . 9/6
6X5 .. 616 ECH42 10/6
12A6.. 7/6 ECL80 10/6
12AT7 8/- ECL82 1.0/6
12AU7 8/- EF39 5/6
12AX7 81- EF41 9/6
12BA6 8/6 EF50 5/6
12BE6 8/6 EF80 . 8/-
12E7.. 6/6 EF86 ..14/6
12Q7 616 EF92 5/6
351,6 9/6 EL32 5/-
3514.. 7/6 EL41 . 9/6
80 .... 9/6 EL84 8/6
807 .. 5/6 EZ40 .. 7/6
954 .. 1/6 EZ80 7/6

EY51 9/6
EY86 10/-
EARC80 12/6
KVIP2A 6/6
MU14 8/-
T61 . 3/6
PCC84 .. 9 6
PCPS° 9/6
PCL82 11/6
PEN25.. 616
PL82 -10/6
PY80 7/6
PY81 9/6
PY82 .. 7/6
SP61 .. 3/6
UBC41 9/6
UCH.12 .. 916
UF41 .. 9/6
UL41 .. 9/6
UY41 8/-
U22 .. 8i -
1T52 716

RADIO COMPONENT SPECIALISTS
48 HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

POSTAL SERVICE 1 OVER Z.2 FREE. C.O.D. 1'6. (EXPORT C.W.O. POST EXTRA). Wed. I p.m. TH 0 1665 Buses 133 or 68
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TubesHIGHEST

MOST MULLA RD,
MAZDA, COSSOR,
EM1TR EMI-
SCOPE ,ON, BR1MAR,
FERRANTI TYPES
PROCESSED INOUR OWN FAL.11w
TORY.
New Milliard, Mazda
& U.S.A. guns used.
NEW 108K391
(Equiv. ,,,i,i,-

QUALITY -NEW LOW

,,.:.., pp GUARANTEED
6 Months 12 Months

REVACUUMED REGUNNED

9'10in. £2- 0-0 £3-10-0/

i

,211

£2-10-0 £4-10-01

I

n.

i n. £3- 0-0 £5- 0-0
15/I7in. £3-10-0 £5-15-0
1 1 ; ,._, £4-10-0 £6-15-0,- , ., ,

PRICES

12 Months
NEW TYPES

mw 31 74

S5-0-0
36/24

E6-15-0
11 w 13 !6-I

£7-15-0

4-SPEEDRECORDPLAYERS
:,.., Turntable. together with light-
weight Staar Galaxy dual sapphire crystal
turnover pick-up head. Amazing value
(Pick-up only 12/-). 23/10/, Carr. 3/-.
B.S.R. Monarch (WAS) £6 15 0
COL LA RO CONQUEST £6 19 0
B.S. R. Latest I'414 £7 19 0

13 CHANNEL TV'S
TABLE MODELS, FAMOUS MAKES.

Absolutely complete
These sets are unequalled in value due to
huge purchase direct from source. They
are untested and are not guaranteed to be
in working order. CARR. ETC. 15 -.

12" - £3.19
14" - £6.19
17" - £9.19

ALSO 12" 5 CH. TV's 55/ -

STEREO OUTFITS
Consisting of two 3 valve ,10F3,
10P14, UU9, 3 -watt mains ampli-
hers each complete with 8in.
loudspeaker in neat bakelite
cases with independent controls,
together with UA8 Stereo changer
and screened leads. Unrepeatable

REDTRANSISTORS ,.,, 4/6
48 - ,i.,- WHITE SPOT 6'6. 69 - doz.

£11 /10;-! PM SPEAKERS Top Makes
ranGuateed

AMPLIFIERS ONLY 491- EACH. tie:: 8/. ,T, 11 /. :,,,,i,.; 13/-
UA8 STEREO CHANGERS

I.T.V. CONVERTERSB.S.R. Monarch Autochangers
fittea with quality Stereo Cartridge. with power pack. Very compact ExternalTruly amazing value at £6/19/. /Internal fitting. Band change ram

switch. Marini. cartons. Listed £7 ..'I'

VALVES 10()/0 DISCOUNT SPECIAL OFFER
TO PURCHASERS

of an SIX VALVES marked in black type 115%
BY RETURN OF POST in doz roc. Post: 1 valve, 6d.: 2-11, /-.

FREE TRANSIT INSURANCE. All valves are new
GUARANTEED 3 MONTHS or of f illy guaranteed ex-Governmen or ex -equip-

ment ir,gin. Satisfaction or Money Back Guaran-
NEW LOW PRICES tee ia goods if returned unused within 14 days.

0Z4 5/- 6E80 5/9 20P1 11,6 EB34 1/6 EN31 1.11/- T41 7/8
1A7GT 11/9 61L8ET 11/- 20P3 12/6 EB41 7/- EY51 9/- U14 8/-
1C5GT 10/8 6E25 7/6 20P4 17/- EB91 3/9 SMALL 9/- 1118 8/6
1115GT 9/9 611 12/6 20P5 16/- EBC33 5/- EY86 8/8 022 6/9
1L4 3/9 6L6 9/6 25A6G 8/- EBC41 8/6 E340 6/9 U24 7/6
SNOOP 9/9 6160 6/9 25L60 8/9 EBC81 7/9 EZ41 7/6 U25 18/6
1552 6/6 6L7 IC- 251.60T 9/- EBF80 8/6 EZ80 6/9 1726 10/-
184 8/9 61.18 9/- 25Z49 8/- EBF89 8/6 EZ81 7/3 U31 8/3
19' 5)9 6119 11/6 278U 16/- EBL21 14/- GT10 7/- U33 11/-
1T4 9/9 61.029 8/6 30F5 V- EBL31 16/- 0Z32 8/9 U35 8/9
2D21 4/6 81.25 9/- 30FL1 9)6 EC52 819 C1234 12/6 U37 26/6
3A4 5/6 OYES 9/- 30P4 12)6 ECC31 9/6 HABC80 9/8 U50 6/-
3Q4 7/8 OQ7G 6/9 31P12 8/- ECC32 4/- HL41DD9/6 052 5/6
384 6/8 6147GT 9/3 30PL1 10/6 E0034 9/- EYRE 7/6 U191 9/6
3V4 6/6 6827 5/9 351.6GT 9/- ECC35 6/9 KT88C 6/6 U281 8/6
511.40 11)- 6807 4/9 36W4 6/6 ECC81 5/6 BUB 9/- U282 15/-
5040 CS 68H7 4/6 25Z4GT 6)- ECC82 6/6 E094 6/6 U305 14/-
3P40 9/9 6837 6/- 500D6016/- ECC83 7/6 KT45 8/6 11309 12)6
5Y30 6/- 69E7 5/3 50L6GT 9/8 ECC84 8/9 KT61 9/- U329 12)6
5Y3GT 8/6 68L7GT 6/6 618PT 11/- ECC85 8/8 KT66 12/6 U339 111-
5Z40 8/6 69N70T 4/9 90 6/6 ECF80 10/8 KT81 14)- U403 9)6
5Z4GT n/- 68Q7 8/8 90AV 4/6 ECF82 9/9 KTW61 5)6 U801 29/-
6A80 9/6 68117 6)6 186BT 16/- ECH21 14/- ETW68 4/9 UABC80 6/9
6AC7 413 6U4GT 10/6 807A 5/- ECH35 7/6 ETZ63 5)8 UAF42 9/-
6AG5 4)8 6V6G 5/6 807E 8/9 ECH92 8/9 MU14 8/- 1:1341 8/-
6A07 8/8 6V6GT 6/6 955 819 ECH81 8/8 1437 11)- 4113C41 8/8
6AK5 8/9 6X4 5/- 956 2/9 ECL80 8/3 N78 15/- UBC81 10)-
6AL5 8/9 6X6G 5/6 2050 8/6 EC1,82 10)- P41 4/6 UBF80 81
6AM6 8/9 671.5GT 6/6 9001 4/- ECL83 1416 P61 2/8 UBP89 8/6
0AQ5 6/- 7B6 9/6 9003 4/- EF22 12/- PABC8011/- UBL21 14/6
6AT6 7)- 7B7 7/8 ATP4 2/9 EF36 8/8 PCC84 7)9 UCH21 14/6
6AU6 8/6 705 7/6 AZ31 9/- EF39 4/8 PC085 9/8 UCH42 8/6
6B8G 8/6 7C6 7/3 B86 8/6 EF40 13/6 PCC89 13/9 UCH81 9/-
6BA6 7H7 7/6 B65 4)9 EF41 8/9 PCF80 7/6 UCL62 11/8
68E6 8)- 797 9/6 CBL31 284 EF42 7/6 PCF82 9/- UCL83 13/6
60146G 12)6 7Y4 7/6 CY31 9/9 EF5041E2/- PC UF41 8/6
6BW6 8)- 1001 11/- 1363 116 EF50-AM2/13 PCL83 11/6 0142 7/9
6BW7 6/9 10C2 18/6 DA90 2/6 EF54 8/8 PC1.84 9/9 UF80 9/-
604 3/6 10F1 6/9 DAC32 9/9 EF80 5/9 PEN25 4)6 OF815 9/-
6C6 4/3 10F9 10/3 DAF91 6/- EF85 7/- PEN45 7/8 UF86 14/6
609 11/6 10P13 9/6 DAF96 8/8 EF86 11/- PEN46 8/8 UF89 7/3
6CD6G 18/6 10P14 - 9/6 DF33 9/9 EF89 8)- P133 9/- 0141 7/6
6CH6 8/3 12AH8 9/9 DF91 51- EF91 8/9 PL36 11/- UL44 12/6
61)6 4/9 12AT6 7/9 DF96 8/3 2192 4/9 PL38 14/8 0146 9/9
6F1 6/9 12AT7 5/6 DH77 7/- EL32 4/8 PL81 9/9 UL84 8/-
6F6G 6/3 12AU7 8/6 DK32 11/9 ELS3 9/- P1.82 7/9 UM80 9/6
6113 6/9 12AX7 7/6 DK91 6/9 EL35 8/6 PL83 8/- U1.16 12/6
6F14 11/6 12J5GT 3/6 DE92 8/6 EL37 11/6 PL84 11/- 11111 9/6
6E15 11/6 121C7GT 6)- DK96 8/8 ELMS 12/6 PY31 8/8 UYIN 11, -
6H6 2/- 12148GT12/- DL33 8/9 EL41 8/6 PY32 11/- UY41 6/66350 2/9 12Q7GT 6/- DL35 10/6 EL42 9/6 PY80 7/- U£86 7/-ejoGT 8/6 12810 5/6 DL91 8/9 EL84 7/9 PY8I 7/- YE150/305/6
6J6 4/- 12,61170T 8/6 DL92 8/8 EL91 4/9 PY82 7/- X65 11/-
637G 5/- 1487 14/9 DL94 7/6 EM34 8/6 PY83 8/- X66 11/-6J7GT 7/9 191166(1151- DL96 8/3 EMS° 8/9 PZ30 11/- X78 14/66K6GT 6/6 20151 916 EA50 9d. EM81 9/3 1119 12/6 X79 18/6
6K70 2/8 20E2 08/6 EABC80 7/6 EM84 9/9 SP41 2/6 Y63 6/86K751T 4/9 2011 9/6 NIAF42 Be EM85 10/6 SP61 2/6 Z66 7/6

List of 1000 Special Offers 6d. Callers always welcome.

TECHNICAL TRADING CO.
350-352 FRATTON ROAD, PORTSMOUTH
POST: 2 lbs. 1/6, 4 lbs. 2/-, 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D.

Grampian DP4

brings

out

the best

in any

recorder

Even the most expensive recorder will only give its best performance if a
good quality, reliable microphone is used.
In the DP4, with a uniform wide frequency response from 50 c/s to 15,000 c/a,
Grampian have developed an outstanding, moderately priced instrument
which will please the most exacting recordist.
The DP4 is equally suitable for Public Address, Broadcasting, Call Systems etc.

OUTPUT LEVELS

DP4/1, low impedance 25 ohms 86 dB below 1 volt/dyne/2CM.
DP4/M, medium impedance 600 ohms 70 dB below 1 volt/dyne/2CM.
DP4/1I, high impedance 50,000 ohms 52 dB below 1 volt/dyne/2CM.

Retail Price: DP4/L complete with connector and 18ft. screened lead, 27/11.
(Medium or High Impedance models, £1 extra).

A complete range of stands, swivel holders, etc., is available also.
A matching Unit (Type G7) can be supplied for adapting the microphone

for a Recorder having a different input impedance, or when a long lead is
required. Retail Price 23/5/-.

Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LTD.
Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657

earCOgTS4ND DELAYS'/
With STEVENAGE RELAYS

7 COILS FROM 5000 TO
20 En
8 LIGHT plus 8 HEAVY
DUTY SPRING SETS
with a full set of acces-
sories to enable you to
quickly bread -board
your relay circuitry.
Back up your prototype
work with fast delivery
for both small and large production runs
manufacturing facilities of Stevenage Relays.

with the

STEVENAGE RELAYS LTD.
D.G.I. TYPE APPROVAL
NOW GRANTED FOR OUR
RANGE OF RELAYS
CertificateNos. HIGH VOLTAGE 1178,
1179, LOW VOLTAGE 1287.

a MEMBER OF THE

agitee4
GROUP Of COMPANIES

GUNNELS WOOD ROAD  STEVENAGE  HERTS.
Telephone : Stevenage 981. Telex : 82159 Sanders, Stev.

Ask for further details of our full range of Relays and Relay Kits
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Portable/Mobile
GRUA T.R.

V.H.F RADIO TELEPHONE
TYPE W.S B44 MK2.

LOUD NAILER

HDDN

CAUIVING 511.1

BATTERY CONNECTOR

EXPORT ONLY

CRYSTAL CONTROLLED 60-95mc/s.
A modern 14 -valve superhet receiver and AM transmitter usinr current series of

B7g valves. Valve line-up: 2-CV136/7D9, 1-CV137/EAC91, 7-CV138/EF91, 4-CV416/
6F17. Robust cast aluminium case includes 5in. loudspeaker. Internal vibrator pack (synchronous type)
provides operation from 12 -volt accumulators or vehicle or boat 12 -volt supply, in fixed or mobile use. Avail-
able, less crystals and accessories, but with connecting plugs, ex -stock. Accessories and crystals for specified
frequencies in the range 60-95 Mc/s can be supplied to order at extra cost.

Each unit is fully tested and in good condition. Price (including packing FOB London), £20 each.

Special quotation for quantities up to 500 sets.

-- FUSE (la ....I

- REMOTE Ai

PHONES

MICROPHONE

L.T.12 VOUS

CROPHONE moo

RECEIVERS HEADGEAR

ADJUSTING SCREwt

50 MICRO AMP MOVING COIL METERS
Brand New & Boxed-Large Stocks available

Made on Government Contract by Famous British Maker
3kin. Square -800 ohms resistance. 4 Scales operated by lever " Set -zero "-
" 0-3 "-" 0-30 "-" 0-300." Easily cou-
pled to rotary range switch by cord or lever.
Ideally suitable for transistor tester, output
meter, volt-milliameter. Adjustable to work
as centre -zero 25-0-25 /AA.

A RANGE OF METER BOXES
Useful for all kinds of testgear, a quality iob
in welded steel, finished in grey hammer stoved
enamel. Standard panel size 4k" x 7k", avail-
able in depths 2", 3", 4" and 6".

UNDRILLED: 2" 12/6: 3" 13/-: 4" 13/6:
6" 15/-. With panel punched to take one 50ttA
meter, add 1/6, or to take two meters 2/6.

Complete with data
ONE 19'6 (6,1:/:!,s, )METER

TWO 35'. , plus post )
METERS \, in U.K.

SPECIAL PRICES FOR 100 LOTS

TEST GEAR COMPONENTS (LONDON) LTD
15 ARCANY ROAD, SOUTH OCKENDON, ESSEX TEL: SOUTH OCKENDON 2610
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T.C.C. " CATHODRAY " VISCONAL TYPES. 1 mid., 2 kV. wkg., 7/6 each.
0.25AF., 4 kV. wkg. 6,- each. 0.05AF., 8 kV. wkg., 7/6 each. 0.1AF., 5 kV. wkg.,
616 each. 0.05µF., 5 kV. wkg., 6/6 each. 0.1AP., 6 kV. wkg., 7/6 each. 0.5AF.,
1.6 kV. wkg., 6/6 each. 0.25AF., 2.5 kV. wkg., 6/- each. 0.0025AF., 6 kV. wkg.,
51- each. 0.0025AF., 5 kV. wkg. 4/6 each 0.005AP., 5 kV. wkg., 5/- each. 0.0025AF.
3 kV. wkg., 4,- each. 0.0'25AF., 2.6 kV. wkg., 4/6 each. 9.0025AF., 2.5 kV. wkg.
41- each. 0.005AF., 2.5 kV. wkg., 4/- each. 0.025µF., 3 kV. wkg. 4/8 each. All
the above are tubular and mounting.
BLOCK PAPER TYPES, 10 mid., 1,500 v. wkg.. 15/- each. post 3/6. 8 mid. 1,200 v.
wkg., 11/6 each. 8 mfd. 500 v. wkg., 5/- each. 6 mfd. 500 v. wkg., 5/6 each. 4 mfd., 500
and 750 v. eke., 4 6 ,`n -Ii. I odd. 1 kV., 5/6 each. 4 acid. 2 kV wkg.. 6/6 each.

POWER UNITS
100.250 v, A.C. input, 24 v. D.C.
at 3 amps. or 12 v., twice at 3 amps.
each winding. Continuous tropical
rating switched and tuned etc., in
metal ease that fits 19in. rack,
size 19 x 7 x Tin. Brand new,
23/15/-. Carr. 7/6 (with circuit).

SMOOTHING UNIT
for t he above power supply
2 chokes and 0-1 mA meter
(grade 11 metal case, same as
the pm.. £2. Carr. 7/6.

RANGE CONVERTOR
(part of 1120 6 Rec.), 115-600 kc/a, on three bands,
large dial with a Muirhead slow motion drive,
Valves EP39, ARTH2, the set ma be used with
R107. R208. and many other types of receivers
3216 each. Carr. 7/6.

GRAHAM GEARED MOTORS
115 v. A.C., 1/6th H.P., variable
speed box 0-166. Size of unit 14}
x 96 x 8in. 213/10/-. Cart. 10/-.

INDICATOR UNIT Type I -152-c (U.S.A.) 3in. tube 3DP1, 1 rectifier 2 x 2, and 3 x
6AG5, with controls, etc., in a neat metal box 11 x 6 x 6}in., 50/- each. Post 2/6.
ROTAX CONVERTORS Type SA, 24 v. D.C. input, 115 v. A.C. at 1.8 amps. 400 e.p.s.
3 -phase. Just the job for the laboratory or experimenting. £6/101 -each. Carr. 7,13ea.
MOTOR ASSEMBLY sen o unit, C-1 11 A G1020 26 v. auto pilot, new in cartons.
23/10.-. Carr. 7 6.
MODULATOR UNITS. MD 7/ARCS. 2 x*1625, 1225. VR150, Modulation trans-
former, 5 Relays, etc. 32/6 each. Poet 3/6.

MOVING IRON METERS. 0-100 amps. bin. scale, at £2; 90-180 v., 4in. scale at
35/... Poet 3/-.

AMERICAN L.T. TRANSFORMERS. Potted type, finiehed In black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 volts CT., at 3 amps. and 6.3 volts
at 3 amps. output. 18/3 each. (2) 230 volt input, 2 x 6.3 volts at 3 amps., and
6.3 molts CT., at 3 amps. output, 17/6 each. (3) 230 volts Input. 28 volts al 1 amps.
and 2 volts at 1 amp., 12/6 each. (4) 23(1 volts input, 3 x 6.3 volts at 3 amps. CT.
1, 0.3 volts 3 amp., 22/6 each, (All these transformers are new and boxed, please
include postage 3/6 each.)
MODULATION TRANSFORMERS as used in the BC 640, 40 watts, modulate two
811's, 39/6 each, brand new, boxed. Poet 3/,
AMERICAN COMPUTERS AN -II -70A. Single parallax. Contains 8 relays 10 k.,
2 change -over plat. contacts, 8 relays 300 ohms, 2 change -over silver contacte (all
relays are small type), 9 x 6V6 small GT.. 3 x 6X5 GT., and 2 60N7. Seven small
D.C. motors 27 v. 6 selsyn motors, 10 small micro switches. Plus gears, condensers,
ball bearings and pots, etc. This unrepeatable bargain. £10 each.
DOUBLE PARALLAX AN -II -70-9. Similar to the above but larger etc., weight
140Ibs. Brand new. 212/10;- each. Carr. £1 -

DESK TELEPHONES (standard type No. 1) complete with the handset and cord
ready to connect to line, 22/15/- each. Post 3/6, otes a pair.
DIPOLE AERIALS vertical H, span 72 inches easy fixing brackets and 25ft. co -ax
cable, 37/8 each. Carr. 5/- each (new).
120 VOLT BATTERIES (Milo. H.T. units) Cap 6 amps. made up from Nickel Iron
Cells. Unused. 50 - each. Carr. 5r- each.
G.P.O. GENERATORS, as used for ringing 80 to 100 volts output Max., 7/6 each.
Poet 1.1/. New.

VARIABLE RESISTORS, 3 ohms 10 amps. 18/6 each. Post 3/-.
25FT. AERIAL MASTS. Heavy galvanised steel tubes, four sections, tapered 2.)
to 1 inch. No guy ropes needed, 512/10/- each. Weight 2 mat.
RECEIVERS. Type 71 (part of the 1143 TR) 100-130 mels. Manual and Xtal con-
trolled, 3 x VR91. 3 x VR53 and 1 x EL32. 25/- each. Pmt 3/6.
TRANSFORMERS (drop thrre type), 110 and 230 volts pri., 275-0-275 at 125 rids..
6.35 v., at 0.9 amps., 6.4 v. at 4 amps. Size 4 x 4 x 41in., 22/6 each. Post 3/-.
ROTARY CONVERTORS, 24 volts D.C., Input 11 amps., 230 volts A.C., output at
80/100 watts D.C.. regulated. voltmeter 0-300, starter and controls, also fuses on
the front of the panel. Finished in grey, else 24 x 15 x 10in., 217/10/- each.
TRANSMITTERS. Type CWS 52244. Model YG.1. 115 v. A.C., 25 watts, Carrier
246 Mee. Beacon transmitter, 218/10/- each. (For export only.)

LIST AVAILABLE SEND TN STAMPS

PLEASE INCLUDE POSTAGE ON GOODS
TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries.

W. MILLS
3-B TRULOCK ROAD, TOTTENHAM, N.I7

Phone: Tottenham 9213 & 9330

With Half the Weight

SOLDERING IRONS
with built-in MAGNETIC

Temperature Control
do the work of uncontrolled irons of much higher wattage ratings!

COMPARATIVE SOLDERING IRON PERFORMANCE -Temperature vs. Load

700.1
Efficient
SolderIng
Temperature
Range

600°F

1.00c1 0

White Beet 120 wan Weller Temp. cordrolled Iron; 9.4 ounces

175 WATT Uncontrolled Iron; 18 ounces

TOO WATT Uncontrolled Iron; 22 01M0115

--

NEN!

L.

1

3 Ai 5 6 7 8

A temperature controlled 120 watt Weller Iron does the work of a

200 watt uncontrolled iron! This is achieved by more efficient heat

transfer which also keeps the handle constantly cool. Exclusive pat.

pend. features automatically maintain proper soldering tempera-

ture. Available in 40, 55, 60 and 120 watt models. Con-
trolled Temperatures from 410°F to 720°F.
For detailed bulletin write to ELSTONE ELECTRONICS Ltd
Hereford House, North Court, Vicar Lane  LEEDS 2

V) de1_ IS THE SELLER

AVAILABLE TO EXPORT
AND QUANTITY BUYERS

NEW MODEL -HIGH QUALITY
6 TRANSISTOR PORTABLE RADIO
 RANGES 187-545 M AND 1095-1825 M
 TWO-COLOUR GRAIN FINISH P.V.C. CASE
 HIGH SENSITIVITY AND 500 mW OUTPUT
 WEIGHT 34. LBS. SIZE 10 8 34 INS.

COMPETITIVE PRICE

ENQUIRIES TO: -

CHANNEL ELECTRONIC INDUSTRIES LTD.
BURNHAM-ON-SEA  SOMERSET  ENGLAND
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DOUBLE BEAM
'SCOPE'

For D.C. & A.C.
IP '

APPLICATIONS

i0 :itginteled to precision standards this high-grade
nistniment H made available at the lowest
possible price, incorporating the essential features
usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service4 Engineers and Amateurs. A high gain, extremely

,,,, v .oli stable differential Y -Amplifier (90 mV/C.M.).
1101, Provides ample sensitivity with A.C. or D.C.

inputs. Especially suitaole for measurement 01 transistor operating conditions where
maintenance of U.C. levels is of paramount importance. Push -Pull X amplifier. Flyback
suppression; Internal Time -base Scan Saveform available for external use; pulse/
output available for checking T.V. Line 0/P Transformers, etc; Provision for external
X 1/P and CRT, Brightness Modulation,. A.C. mains 200/250 v. £19/191- plus P. &
1'. 7/6, or 50/- deposit. plus P. & P. 7/6 and 12 monthly payments of 33/4.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

ALIGNMENT ANALYSER

A C STAINS, 200/250 volts Provides:-
"WOBBULATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Me/s. From
400 Reis -80 Mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0-120 pl. SPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit I.F. transformer, etc., to be
rapidly determined. Cash price £6119/6 and
5)- P. & P. H.P. terms 25/- deposit and 5/-
P. & P. and 6 monthly payments of 2116.

TYPE MC12
....,_

-.(-

0 lbs
.-_

ni-

lfls\N
in

.

4 4. Otroy,

CHANNEL
Will tune to all Band I and Band 111
stations. BRAND NEW by famous
manufacturer. Complete with wolillt

84 and P.C.F. 80 valves (in series),
I.F. 16-19 or 33-38. Also can be molii-
fled as an aerial converter (instructions
supplied).
Complete with knobs.

32/6 PI'. 3/6 Pi & P.

HEATER TRANSFORMER
To suit the above, 200-250 v. 61- Plus 1/6 P. & P.

TUNER
a

Paged
,,,unti".7ve/ v7

/,/ 17yed
Ns 80,89`4°.".

B.S.R. MONARCH UA8 with FUL-FI HEAD
4 -speed plays 10 records 12in., 10in., or 7in. at 16, 33,

drik V.1 . 45 or 78 r.p.m. Intermixes 7in., 10in. and 12in. records, .11 of the same speed. Has manual play position; colour
brown. Dimensions: 121in. x 10fin. Space required

----.,,S-g!----) above baseboard 41 -in.. below baseboard 2fin. Fitted

`,..---- ---
2

,10.4ff with Ful-Fl turnover crystal head. £613.916. Plus al-iii
_ 1(',, P. & P.
-----17.., Iq --E''

wa STEREO HEAD £7/19/6 Pins 51- P. k P.

LINE E.H.T. TRANSFORMER
With built-in line and width control. 14 KV. Sean coil, 90' deflection, on ferrite
yokes. Frame O.P. transformer 500 p1. 18 KV. smoothing condenser. Can be used
or 14in., 17in. or 21in. tubes. Plus

Complete with circuit diagram. 29'6 4/iiP. & P.

As above, £2.10 Plus
but for 625 lines 4/- IP. & P.

FOCUS MAGNET -unable for the above (state tube), 101,2/6 P. & P.

MAINS TRANSFORMERS
All with tapped primaries 200-250 volts.

0-.160 180, 200 v., 60 ma., 6.3 v. 2 amps., 10/6. 280-0-280, 80 ma., 6.3 v., 2 amp., 6.3
v., 1 amp., 1016. 350-11-350, 70 ma., 6.3 v. 1 amp.. 6.3 v. 2 amp., 10/6. 250-0-250 70
ma., 6.3 v., 2 amp., 10/6. Postage and packing on the above 3/-.

SURFACE BARRIER TRANSISTORS
type SB 305, 15 Mc/s. 7/6 each.

100°,") AUDIO TRANSISTORS
5/- each.

BATTERY RECORD PLAYER AND AMPLIFIER
Incorporating 45 r.p.m. " Starr " motor "Acos" crystal pick-up, 3 transistor push-pull
amplifier complete with transistors. Output 500 milliwatts, 49/6 Plus 3/6 P. & P.

SIGNAL GENERATOR
Covering 100 Ke/s.-100 Mc/s. on fundamentals
and 100 Me/s. to 200 Mots. on harmonics.
Metal case 10in. x 61in. x 5fin., grey ham-
mer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Mains 200/
250 v. Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or ummodu-
lated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic -eye
as output indicator. Accuracy plus or minus
2%.
Or 25/- deposit and 6 monthly payments of

t6/19/6 21/6. Post & Packing 5/- extra.

SIGNAL GENERATOR
Coverage 120 Kole. -230 Kc/a., 300 Ke/s.-
900 Kc/s., 900 Ke/s.-2.75 Mc/s., 2.75 Me/s.
-8.5 Mc/s.. 8 Mc/a.-28 Mc/s., 18 Mc/s.-56
Mc/a., 24 Mc/s. 84 Mc/s. Metal case 10in. x
Olin. x 4lin. Size of scale 64In. x 31in. 2
valves and rectifier A.C. mains 230-250 v.
Internal modulation of 400 c.p.s. to a depth of
30 per cent. modulated or unmodulated R.F.,
Output continuously variable, 100 millivolts
C.W. and mod. switch variable A.F. output
and moving coil output meter. Grey hammer
finish ease and white panel, £4/1 9/6
Accuracy plus or minus 2%.

SIGNAL EL PATTERN
GENERATOR
66/19/6 P.

Or 25/- deposit. P. & P. 5/- and 6 monthly
Payments of 21/6.
Coverage 7/6 Mc/s.-210 Mc/s. in five bands,
all on fundamentals slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy t 1% A.C. mains
2011-250 v.

Or 25/- deposit and 4 monthly
payments 21,6. P. & P. 5/- extra

CYLDON TURRET TELETUNER
I F 34;38 Mcs. Brand new complete with biscuit for channels 2, 4. 8 & 9.

less valves 10/- plus 216 P. & P.

(Valves required P.C.C. 84 & P.C.F. 80.)

3 -TRANSISTOR POCKET RADIO
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size 31" x 4" x

Incorporating Ferrite Rod Aerial.
Two Surface Barrier Transistors and one
Audio. Tuneable over medium and long
waves.

To build 19/6 Plus 1/6 P. & P.
yourself .0

ALL PARTS SOLD SEPARATELY.
Circuit diagram 1/6, free with kit.

All transistors
guaranteed 100%

8 WATT PpuusLit AMPLIFIER
COMPLETE WITH CRYSTAL MIKE AND

Sin. LOUDSPEAKER
A.C. mains 200/250 v. Size 101in. x 61in. x
21 -in. Incorporating 6 valve, B.F. pen.
2 triodes, 2 output peas., and rectifier.
For nee with all makes and types of pick-up
and mike. Negative feed -back. Two inputs,
mike and gram., and controls for same.
Separate controls for Bass and Treble lift.
Response fiat from 40 cycles to 15 Kc/s.
+2 db.; 4 db. down to 20 Kele. Output
8 watts at 5%, total distortion. Noise level
40 db down, all hum. Output transformer
tapped for 3 and 15 ohm speech coils. For
use with Std. or L.P. records, musical
instruments such as Guitars, etc.

£4.19.6 Plus P. & P. 7 6.

Or £1 deposit. plus P. & P. 7/6 and 4 monthly payments of 23/,

PORTABLE AMPLIFIER on printed circuit for A.C. Mains 200/250 v. Size 4in. x 3in
with tone and volume control. Valves: ECL82 and E880, 39/6. P. & P. 2'6.
BUILT POWER SUPPLY UNIT, A.C. Mains 200-250 v., D.C. output, 250 v. at 75 ma.,
also 6.:3 v. 2 amp. heater winding, 21/-. Plus 3;6 P. & P.

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.

TERMS OF BUSINESS C.W.O.
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BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1
Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

44 EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

0A2 -17/6
OB2 ..17/6
OZ4GT 51-
1A5 6/-
1A7GT 12/-
105 ..12/6
1155 9/-
106 ..17/6
1H5GT 10/6
11,4 .. 4/6
11,1)5 5/-
1 LN5 5/ -
1N5GT 10/8
1115 .. 6/8
194 .. 9/-
185 .. 6/-
114 .. 4/8
1U4 -12/8
IU5 6/-
2X2 4/6
3A4 6/-
3A5 -10/6
3B7 -12/6
5D6 .. 5/-
3444 .. 7/6
3Q5GT 9/6
384 7/-
3V4 7/6
5R4GY 17/6
5U40 6/6
5V40 10/-
bY3GT 6/6
523 -12/8
5Z40 91-
6A80 9/-
6AC7 4/-
6A05 5/6
OAKS 8/-
6AL6 4/-
6A916 4/6
6AQ5 7/6
6AT6 7/-
6,4116 10/-
6AV6 12/8
1380 .. 4'6

616A6 .. 7/6
611E6 .. 6/-
6BG6G 23/3
68116 8/-
61136 6/-
68.47A 15/-
OBR7 19/-
611W6 8/6
6I1W7 7/-
6BX6 7/-
604 .. 5/-
6050 6/6
6CD6G 36/6
60116 9/-
6E5 -12/6
6F1 -28/6
6F60 7/-
6F12 .. 4/8
6F13 ..11/6
6F23 ..10/6
6F33 .. 7/6
606 .. 6/6
611601 3/-
6J50 5/-
6J6 .. 5/6
6370 .. 6/-
6K6GT 8/-
6K7G 5/-
6K80 8/8
6K25 19/11
6L1 -2313
6L6G 8/-
61.701 7/6
61.18 13/-
61.19 23/8
BUM 15/11
6N7 8/-
61'25 12/6
61128 28/6
6Q70 8/6
81170 10/-
68A7GT 8/6
6807.. 7/8
681.701 6/8
69N7GT 5/8

69Q7GT 9/-
6U4GT 12/8
61/50 7/8
6V60 7/-
6V6GTG 8/-
6X4 5/-
6X6GT 6/-
6/30L2 10/-
7B6 -21/3
7B7 .. 8/6
705 8/-
706 .. 8/-
706 -10/8
7117 .. 8/-
787 .. 9/6
7Y4 7/8
8153 4/6
9BW6 15/3
1001 -13/-
1002 -26/8
10F1 -26/8
10F9 ..11/6
1OLD3 8/6
101,1)11

15/11
10P13 15/-
101.14 19/3
I2A6 5/-
12AC8 15/3
12AD6 17/3
12AE6 13/11
12AH8 12/6
12AT6 7/8
12A17 8/-
12AU6 28/3
12AU7 6/8
12AV6 12/8
12AX7 7/6
12BA6 8/-
12BE6 9/-
12B117 21/3
12.1701 9/8
12K5 17/11
12K7GT 5/8
12K8GT14/-

12Q701 5/-
128A7 8/8
128K7 6/-
128Q7 11/6
1497 27/10
12Y4 10/6
19AQ5 10/6
19B06023/3
19111 10/-
20231 ..15/3
20F2 -26/8
20L1 -28/8
20P1 -28/6
2013 ..23/3
20 P4 _26/6
20P5 -23/3
25A6G 10/6
25L6GT10/-
25 Z4(.4 9/6
25Z5 .. 9/6
25 Z60 10/-
278U 19/11
28157 7/-
3001 .. 8/-
30E5 7/-
30FLI 10/-
301.1 .. 8/-
301'12 7/6
30PL1 11/8
35A5 21/3
35L6GT 9/6
35W4 7/6
35Z3..10/6
35Z4GT 8/-
35Z5GT 9/-
43 ....10/-
5005 -10/-
500060

86/8
501.601 9/6
5311U 19/11
72 .... 4/8
78 .... 6/8
80 .... 9/-
83 ....15/-

85A2 -15/-
150E2 15/-
185BT 33/2
185BTA

33/2
305 -10/6
807 .. 7/6
4033L 12/8
5763 -12/6
AC6PEN 7/6
ATP4.. 5/-
AZ31 10/-
AZ41 13/11
1336 ..15/-
111.63 .. 7/6
CBL3 23/8
C01135 23/3
CL33 19/3
CV63 -10/6
CY1 -18/7
CY31 -18/7
Dl .. 3/-
D15 -10/6
D43 -17/3
1)77 . 4/-
DAF91 6/-
DAF96 8/8
D041 13/11
DF66 15/-
DF70 ..15/-
DF91 .. 4/8
DF9 6.. 8/6
DF97 9/-
D1163 6/8
111176 5/-
D1177 7/-
DR40 21/3
DK91.. 8/6
DK92.. 9/-
DK96.. 8/6
DI,66 ..17/6
DL68 -15/-
01.92 7/-
D1.94.. 7/6
DL96 8/8

D1,810 10/6
DM70.. 716
BASS .. 2/-
EA76 .. 9/6
EABC80 9/-
EAC91 4/6
EAF42 9/-
EB34 2/8
EB41 .. 8/6
EB91 4/-
EBC33 51-
EBC41 8/6
EBC8I 8/-
EBF80 9/-
EBF83

13/11
EBF89 9/6
EBL21 23/3
ERL31. 23/3
EC52 .. 5/6
EC54 6/-
E070 -12/6
EC92 ..13/3
ECC3I 15/-
ECC32 5/6
ECC33 8/6
ECC34 24/7
ECC35 8/6
E0040 23/3
ECC81
E0082 6/8
ECC83 7/8
ECC84 9/-
E0085 8/8
ECC88 18/-
ECF80 10/8
ECF82 10/8
E01121 23/3
120,1135 8/6
ECH42 9/-
E01181 9/-
1101183

13/11
ECI,80 9/-
ECL82 10/6

ECL83 19/3
EF9 ..23/3
8E22 -14/-
BEM 4/-
EF37A 8/-
EF39 5/6
EF40 ..15/-
EF41 9/-
EF42 -10/6
EF50(A) 7/-
EF50(E) 5/-
EF54 5/-
EF73 -10/6
EF80 7/-
EF85 7/-
EF86 -10/8
EF89 9/-
EF91 .. 4/6
EF92 4/6
EF97 -13/3
EK32.. 8/6
EL32 5/-
EL33 -12/8
EL34 -15/-
W.38 -28/6
EL41 9/ -
EMS -10/6
E1,81 ..12/6
E1,48 .. 7/8
E1,85 18/11
EL91 5/-
EL95 -10/8
EM34 9/6
EM71..23/3
EM80.. 91-
E1981.. 9/-
EK.84-10/8
EN31 37/-
EY51 9/-
EY83 16/7
E186 9/-
EZ40 7/-
EZ41 7/-
EZ80 7/-
EZ81 7/-

FC4 ..15/-
GZ30 9/-
(1Z32 ..10/-
0Z33 19/11
0234 ..14/-
HABC80

13/6
HL2 .. 7/6
HVR2 20/-
HVR2A 6/-
KT2 5/-
KT33C 10/-
11136 99/10
KT41..12/6
K144..12/6
KT61_12/6
KT63.. 7/-
KT66-15/-
KTW61 8/6
KTW62 7/6
KTW63 6/6
KTZ41 8/-
KTZ63 7/6
L63 . 6/-
MU14.. 81-
N37 19/11
N78 19/11
N108 19/11
N308 20/7
N339 15/-
FABC80

13/11
PCC84 8/-
P0085 9/6
PCC88 18/-
P0089 11/6
PCF80 8/-
FCF82 10/6
PCF86 15/-
110LN 10/-
PCL83 11/6
PCL84 12/6
PEN25 4/6
PEN45 19/6
PEN46 7/6

PL33 ..19/3
PI,36 ..12/-
P1..38 -28/6
P1.81 -10/6
P1.82 .. 7/6
P1.83 .. 9/-
1.1.84 -12/8
PL820 18/7
P11249121/3
PX4 -10/6
PY31 -16/7
PY32 -11/6
PY80 .. 7/6
PY81 8/6
PY82 7/-
F183 .. 8/6
PZ30 19/11
QP21 7/-
Q1.25 ..19/6
QS150/15

10/8
9/-

R18 -14/-
1119 19/11
RK34.. 7/6
8156 -12/-
81'41 .. 3/6
81'61 .. 3/6
81125 -26/8
T41 ..23/3
TDD4 12/6
TP22 -15/-
TF25 ..15/-
TY86F 13/3
U12/14 8/6
U)6 -10/-
U18/20 8/6
U19 .38/-
1122 .. 8/-
U24 29/10
1125 17/11
8326 ..10/-
U31 .. 9/8
U33 ..26/6
1135 ..26/6

U37 -26/6
U45 .. 9/-
U60 .. 6/6
U52 .. 6/8
U76 .. 6/-
U107 ..16/7
U191 -18/7
83251 -14/-
U281 19/11
U282 ..22/7
U301 ..23/3
U329 -14/7
U339 ..16/7
U404 .. 8/6
U801 29/10
834020 16/7
ITABC80 9/-
UAF42 9/8
UB41 12/-
UBC41 8/6
UB081 11/4
UBF80 9/-
UBF89 9/8
ITBL21 23/3
UCC84 19/7
UCC85 9/-
CCM/ 18/7
UCH21 23/3
UCH42 9/6
U01181 9/6
UCL82 11/8
U01.83 19/3
UF41 9/-
UF42 -12/6
UF80 -10/6
UF85 9/-
UF86 17/11
UF89 9/-
111.41 9/-
111.44 -28/8
UL46 -19/6
111.84 .. 8/6
U514 ..17/3
U5180..15/3
URIC 9/-

U1.18 -28/6
11119 .. 7/6
UYIN 18/7
UY21 13/11
0141.. 7/8
UY85.. 7/-
V3184B 15/-
v1.4 ..15/-
11"4B 23/3
VP23 8/6
VP41 6/-
VR 105 8/-
VR 160 7/6
VT501 5/-
VT61A 5/-
VU39 8/-
W76 .. 5/8
W77 .. 4/6
W8IM 6/-
X31 -28/8
X41 ..15/-
X61 ..12/6
X63 .. 9/-
X65 ..12/8
X66 -12/6
X76M 14/-
X78 -21/3
X79 -21/3
X0(1.5) 8/8
XF01-18/-
XF112 9/6
XFY34 17/6
XH(I.5) 6/6
Y63 .. 7/6
Z63.... 7/8
Z66....17/6
Z77.... 4/6

Transistors
and Diodes
GD3, 4, 5, 6,

0A70 4/-
0A73 4/-

0A79 4/-
0A81 4/-
0A86.. 61-
0A91 .. 5/-
0A95 5/-
0A210 25/-
0A211 40/-
0016 -54/-
0019 -54/-
0026 ..49/-
0028 -60/-
0035 -98/-
0044 -26/-
0045 -23/-
0065 ..22/6
0066 ..25/-
0070 -14/-
0071 -19/-
0072 -17/-
0073 -20/-
0075 -15/-
0076 -15/-
0077 -21/-
0078 -17/-
0078D 17/-
0081 -18/-
00170 35/-
00200 54/-
00203 513/-
XA101 23/-
XA102 26/-
XA103 15/-
XA104 18/-
XB102 10/-
XB183 14/-
XB104 10/-
X0101 18/ -

New surplus
transistors.
HE and LF

Terms of business: -Cash with order or C.O.D. only.
Post/Packing charges 6d. per item. Orders over £3, post
free. C.O.D. 2/6 extra. Any parcel insured against
damage in transit for 6d. extra. We are open for personal
shoppers. Mon. -Fri. 8.30-5.30. Oats. 8.30- t p.m.

Latest catalogue of over 1,000 different valves, also
metal rectifiers, volume controls, electrolytic condensers,
transistors, germanium diodes, valve holders, and HIV.°
miniature values, with full terms of business, price M.

All valves boxed, fully guaranteed, and new manu-
facturers' stock or government stores surplus.
First -grade goods only, no seconds or rejects. Please
enquire for any type not listed. S.A.E. please.

STEREO E7.7.0
Independent twin channel amplifier with excess of 3 watts

per channel.
Concentric volume control (optimum balance arranged

immediately without additional knobs).
Stoved grey or blue hammer chassis 9Fn. x Siin. x 6in.
Input suiting most modern crystals; output matching

3 ohm speaker each channel.
,For operation on AC mains 200/250 v. Post & pkg. 4/-.

E.K.E.

BROTHERTON, KNOTTINGLEY, YORKS.
If your local dealer has not one in stock we will gladly loan him one for
you to hear. Another Model, E3/12/- carriage paid.

EX -STOCK

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

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: CLIssold 4688
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A SELECTION OF HIGH QUALITY
P.A. SPEAKERS FOR

INDOOR/OUTDOOR USE
S.A.E. for full list

12 VOLT D.C. AMPLIFIER (Parmeko,
Ardente). As new. 15 watt output with
2-EL35's in push-pull. Mike and gram.
inputs, tapped output transformer. L9/19/6.
Carr. 10/6. (Suitable microphone for above
30/- extra.)

RE-ENTRANT
LOUD

HAILERS
(Ex -Govt.)

Heavy duty 20
watts all -metal
15 ohms. Dia-
meter I 5in.,
length I5in.
(approx.)good

condition
E6/10/ -

Carr. 10/-.
Ditto. Brand new,
E8. Carr. 10/-.

HEAVY DUTY ALL STEEL TRIPOD
STANDS (as illus. Sept. issue). Adjustable every
6in. to approx. 9ft. 6in. when fully extended. (Folds
up to only 4ft. 6in. for storage.) Suitable for
outdoor speakers, public address systems, flood-
lighting, etc., etc.
OUR PRICE E3/10/., Carr. 5/- (Ideal stand for
the above loud hailer.)

EXPON ENTIAL
HORNS by famous manu-
facturer of P.A. systems.
15 watt, 25
in. long, 20in
square flare.
15 ohmsspeech

coil. (Tan-
noy.) Good condi-
tion, E71101-. Carr.
10/-.

VITAVO X PRESSURE
UNITS TYPE N. Heavy
Duty. Special quality, 20
watts P.M. Brand new 80/-.
Carr. 5/-.

FLARE HORN. 30in. x I2in. x 26in. long.
Driven by heavy duty 3 ohm P.M. speaker. Ideal
for music, etc. E7/10/-. Carr. I0/-.

NEW P.M.
HEAVYDUTY

SPEAKERS
Complete with
O.P. trans., in
all steel blue -
grey double
grilled cabinet.

6in. 30/-.
8in. 32/6.

Carr. 3/6 each
10in. Speaker in
wooden cabinet,

size approx. 14x16
x8in. with padded interior

and volume control, 50/-. Carr. 3/6.
TRUVOX/TANNOY
LOUD -HAILERS

With 180 ohm line
transformer and con-
denser. Impedance
74 ohms, handling
capacity 8 watts.
Complete in slope -
front wooden case.
Brand new 25-.
Carr. 4 6.

WIRELESS WORLD

BAKER'S SELHURST SPEAKERS
Special new arrival!! "115in. Auditorium"
15 ohms, 35 watts, 20-12,000 c.p.s. EIS.
I2in. P.M., 15 ohms, 15 watts, 30-14,000 c.o.s.
Our price L4/10/,
"AUDITORIUM" I2in., 15 ohms, 12 watts,
35-16,000 c.p.s. Flux density 14,500. OUR
PRICE E7/10/-.
" SUPER HI-FI 25 " I 2in., IS ohms, 25 watts
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE E9/91-. All are brand new and full
descriptive specification is available.

WESTALITE RECTIFIER UNIT. Type 925.
A.C. input 200/250 v. or 440:440 v. 50/60 cycles,
3 phase. D.C. output 13-0-13 v. by I vclt steps
to 16-0-16 v., at 120 amps. Metered, switched
and fused throughout. Brand new and unused.
E75 ex -stores.
WESTALITE TRANSFORMER RECTIFIER.
Oil filled. Primary 380-440 v. 50 cycles. 3 phase.
Supply 20 v. D.C. at 200 amps. (conservative
rating). Complete with original control panel.
Perfect condition, unused. £150 ex -stores.

10 -LINE TELEPHONE SWITCH-
BOARDS. For the complete control of
10 extensions (Tele. " F " etc.). Complete
with jacks, leads and operator's hand set.
Good condition. L9/19/6. Carr. 10/6.

TELEPHONE SETS (TELE " F ")
Housed in Bakelite cases, complete with
built-in ringing generators and batteries.
Ideal between two or more positions up to
practically any distance. Tested before
despatched. ONLY 70/-. P. & P. 3/6. 2 sent
for E6/10/-. Carr. paid.
TELEPHONE CABLE. Twin one -mile
drums (Don 8), E5. Carr. 20;-. Single one -
mile drums (Don 3), 50/, Carr. 7/6.

MARCONI SIGNAL GENERATOR. TYPE
TF517-F/ I. Covering 10-18 Mc's. 33-58 MO.
150-300 Mc/s. In very good condition. Com-
plete with full technical data and instructions.
Unrepeatable at only E12/10/-. Carr. 20/-.
BRAND NEW CRYSTAL CALIBRATOR
No. 10. (Battery powered 1.4 v. valves.) Complete
with full working instructions, circuit diagram,
carrying haversack, connecting lead and spare
valves. Frequency range: 1.5 to 10 Mc/s. (nominal)
but can actually be used up to 30 MO. Weight
51b. Size 7 x 74 x 4in. A miniature B.C.22I
in every respect. A must for every laboratory,
etc. ONLY £4/I9/6. P. & P. 2/6.
MULLARD BRIDGE. Type GM. 4140/I.
Mains operated from 100-250 v. A.C. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from 100. to l0mfd. Good condition
and complete with instruction booklet. £6/19/6.
P. & P. 2/6.
TAYLOR VALVE TESTER Model 47A.
Input 200-250 v. A.C. Will test all types of
English and American valves with filaments from
1.1 v. to 117 v. Perfect condition. Complete
with full instruction manual. E12/10/-. Carr. paid.

RECORDING TAPES. Super quality P.V.C.
1.800ft. L.P. 7in. spools, 30/-; I,200ft. Std. 7in.
19/-; Empty 7in. spools 3/9 each.
Send S.A.E. for current Tape Bargain List.

RECORDING WIRE, 41b. spools, 34in. dia
New and unused, 12/6. P. & P. 1/-.

EVERSHED AND VIGNOLES MEGGER
CIRCUIT TESTER (low reading ohm meter).
2 ranges 0-3, 0-30 ohms. The perfect meter
for continuity and polarity testing, complete with
test leads and ready to use. Brand new. Only
£4/1716. P. & P. 3/-.
BRIDGE MEGGERS. Evershed and Vignoles.
Series 2 in perfect condition. 250 v. E22. Carr.
paid. Leather case available at 20/- extra.

TRANSMITTER TYPE T.1945. As used
for Air -Sea Rescue. This transmitter is a

non -directional sono-buoy. The freq. band
of 62.9 Mc/s. to 71.7 Mcis. is divided into
12 channels spaced 800 ko's apart, each buoy
being set up to one of the channels. (Most
channels available.) H.T. power supply is

from 3-45 v. batteries, L.T. 1-5 v. Absolutely
brand new and complete in tropically sealed
packing (less batteries).
HOME AND EXPORT ENQUIRIES INVITED.

C.M.G. 25 PHOTOCELLS (OSRAM) Brand
new, IS P. & P. I -.

GEE BROS. (RADIO) LTD.
15 LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794/1453
ADJOINING LEICESTER SQ. TUBE STATION -Open 9-6 Weekdays. 9-1 Sat.
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NEW AND UNUSED ACCUMULATORS
12 v. 25 A.H. (as
on left) 45/-. Carr.
76. (Ideal for use
with our Amplifier
on left.)

2 v. 100 A.H. 75 actual
(ex -Govt.) with carrying
handle. Size 64 x 64 x
15/. each. Carr. 3/6
12 v.16 A.H., as above. 74x
4 x 2in., Si- each. P. & P.
2/-. 6 for 24/, P. & P. 10/,
2 v. 14 A.H., as above (less handle). 7 x 24 x 21in.,
S/- each. P. & P. 2,-. 6 for 24/-. P. & P. 10/-.

COLLARO " STUDIO " TAPE TRANS-
CRIPTORS. Brand new in original cartons.
3 speeds, 14, 34, 74 i.p.s. 3 motors, digital
counter, etc. Complete with 7in. spool,
instructions and fixings. A.C. 200/250 v.
operation. SPECIAL PRICE E12/19/6 only.

TRANSFORMERS
MAINS ISOLATING TRANSFORMER
(Gresham). Pri. 230:250 v. Secs. 240-0-240v.
1.5 amps., 5 v. 12.5 amps. Potted. Size 7in. x
74in. x 104in. Weight 50 lb. Ideal for obtaining
TWO ISOLATED 240 v. lines at 360 watts each.
Perfect condition. 80/-. Carr. 10/,
3 kV/A. AUTO -TRANSFORMER. 250/110 v.
50 cycles (fully tapped primary and secondary).
Capable of 25% over actual racing. Brand new
and unused, E12/107-. Carr. 20/-. Also 6 kV/A.
as above, El& Carr. 20/-.
20 kV/A. AUTO -TRANSFORMER. 230/115 v.
50-60 cycles, by Jefferies Transformer Co., U.S.A-
Perfect condition, E20. Carr. £1.
CONSTANT VOLTAGE TRANSFORMER.
190-260 v. primary, sec. 115 v. at 14 kV/A. (listed
at 2 kV/A.). Brand new and unused. E25 or C45
per pair. Carr. 10- each.
E.H.T. TRANSFORMER. 8,000-0-8,000 at
250 mA. Primary 230 v. 50 cycles. Oil filled.
New and in original crates. E22. Carr. 10/-.

E.H.T. TRANSFORMER. 1,800-0-1,800 at
I kVA. 230 v. 50 cycles primary. Fully tropicalised.
New and boxed. L6/10/-. Carr. 10/-.

E.H.T. TRANSFORMER. 1,100-0-1,100 at
250 mA. plus 4 v. L.T. Pri. 200/250 v. at 50 cycles.
ES. Carr. 10/-.

ROTARY CONVERTER. 24 v. D.C. input.
230 v. A.C. output at 250 watts. Complete
with starting switch. New and unused.
f15. Carr. 7/6.
ROTARY CONVERTER. 24 v. D.C. to
230 v. A.C. 50 cycles, 150 watts. Brand new
and unused. E8/10/-. Carr. 716. Ditto, 100
watts E6/9/6. Carr. 7:'6.

ROTARY CONVERTER. Ex -Govt. 12 v,
D.C. input, 230 v. A.C. output 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control, sliding resistance,
mains switch and 0-300 v. A.C. flush meter.
In good condition. £10. Carr. 10/-.
Motor only, without case, etc. Brand new
and unused. E8 10,-. Carr. 5/-.

CONDENSER, oil filled. 240 mfde 230 v. A.G.
or 600 v. D.C. Made in U.S.A. Size 2Iin. x 54in. x
9in. Brand new in original cases. E7/10'-.

Carr. 5/,

G.P.O. RACKS

I9in. Heavy duty, all steel
Standard drilling.

Sft. 6in. angle uprights.
13/10/-. Carr. 15;'-.

6ft. channel uprights
(as illustrated).

£5. Carr. 15/-.

7ft. channel uprights.
E6. Carr. 15/-.
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BRAND NEW AM/FM (V.H.F.)

AT £13.6.8. (P. &

gm
P.

CHASSIS

10/-)

---
_.-....7...,-.......--__.

'`.....nr`...N!!!..E.,f...i\ ii114 g., smi...r
Tapped input 220-225 v. and 226-250 e. A.C. ONLY.
Chassis size 15 x 65 x 551n. high. New manufacture.
Dial 145 x 4in. in gold and black.
Pick-up. Extension Speaker, Ae., E., and Dipole sockets. Five "piano" push buttons -
OFF, LW., M.W., F.M. and Gram. Aligned and tested.
With all valves & O.P. Transformer, Tone -control fitted.
Covers 1,000-1,900 M.. 200-500 M.; 88-99 Mole.
Valves EZ80 rect., ECHO!, EF89, EABC80, EL84, ECC85. Speaker and Cabinet
to fit cha,sis, 47/6.
10 x 6in. ELLIPTICAL SPEAKER, 20/-. TO purchasers of this chassis.
TERMS: -(Ch tssis) 24/16/8 down -10/- care -and 6 Monthly Payments of 30/-,
or with Cabinet and Speaker 25/9/2 down and 7 monthly Payments of 32,..

----__ "--

3 -VALVE AMPLIFIER (INCL. RECT.)
Capable of giving 6 watts. Mains and output
transformer. Valves ECC8I, EL84, EZ80, 3
Controls, volume, bass and treble. On/Off switch.
Fully guaranteed. Chassis size 65 x 3 x 2/in.;
with 7 x 4in. elliptical speaker or 6/M. round
(Goodman); state which.
ONLY 67/-. (3/- P. & P.)

4
a

-I -,11 it-e- C"-:."--

STUPENDOUS OFFER!
13 -CHANNEL TUNER
L F. 34-38 Mc: e. complete with
valves PCF80 and PCCO4
Removed from chassis but in00

.A,.,_-1, J.
H
.cri

working order.
1 M 1 (216 P. & P.) Knobs./ 2/6 extra. Some
tuners less valves 7,6. ,,...,

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RESISTORS. 51,
ALL NEW.

NEW WAXED TUBULARS, 350 v, or above, 3 of each. .001, .002, .005, .01, .02,
.05, .1 rnF. Total 21 for 418. post paid.

1.1
- -

NEW ITA AND BBC TUNER
By weft -known manufacturer for superhet
TVs with 35-38 Me/s. I.F. For all areas; covers

I 0111
all 13 channels. Switch g:ves BBC and two ITA
selections. Suits G.E.C. sets BT4543. 4544MI' 5146, 5147, 5543, 5642 and 6841 without altera-

tion. Easily adapted as aerial convertor, and instructions can be provided free.
Has ITA and BBC co -axial sockets and separate gain controls.
WITH VALVES PCF80 and pcc84, 22/6 (P. & P. Si -J.
Some without valves at only 12/8 (P. & P. 30.

- .
GRAMOPHONE AMPLIFIER ':.: ft- "virea/s.141with Sin. SPEAKER. On Fabric- ---m - ' ab,--.0=., _..7.5
covered Baffle 125in. x Sin. Mains

.'''and Output Transformer. Metal
Rectifier. ECL82 Valve. Tone , .,l,,,,

IL
Volume Controls. On/Offand

switch. Plenty of Volume. Fully Guaranteed. Two Knobs supplied. Ready to play.
Useful for Stereo. ONLY 57/, post Si'.

PUSH-PULL AMPLIFIER 24/17/6 as ,
! :.

3/6 P. & P. 1\i -,-11M- lei ', 'iii ' ,Brand new 200-240 A.C. mains. Bass, kehiP

treble and vol. controls flying panel. With 3:

valves EZ80. ECC83 and 2-EL84 giving full

fink , _,......

NiVlir 4
8 w. Chassis 12 x 35 x 3Iin With up. trans. zMin 2
for 2-3 ohm speaker. ,ii ,ii 41,

BATTERY OPERATED TRANSISTOR RECORD
PLAYER KIT 25/19/6

(3)6 P. & P.) \ -
Cossor printed circuit 4 -transistor amplifier: Garrard 45 r.p.m.
battery player type BA!; speed control; Cabinet size 11 x 9 x
5in.; less than 841b. Requires two Ever Ready A1)28 batts.
State colour-rerUeream or blue/cream.

2i

- --s-r*:""' -

...."-- _.-,-.
..._.. ___-,-,..-,..

7.-..._ 7:....
_.....,.n.

,(r1
t .1

LISTEN WITHOUT
INTERFERENCE

Fully built VALE./ F.
M. Set. Wired, aligned
and tested. Six Mul-
lard valves. 88-98
Mc/s. Metal (Blue and
grey) cabinet 12 x 75 x
bin. ONLY 29/8/-
(4/ cars). Cheap

0 1

room dipole 10:-. 300 ohm twin feeder, 6d. yd. With 12 months' guarantee.
Delivery by return. C.O.D. 2/. extra. Terms: Cash wi h order or one-third down and
balance plus 7/6 (up to 17/100 in four equal monthly payments. Balance over
67/10/. add 1/- in £1 and pay In not more than 6 monthly payments. See special
germs for A.M.-F.M. chassis. All new goods unless ,dated. Send 64. for 16 -page
catalogue. SATISFACTION GUARANTEED

GLADSTONE RADIO SSA HIGH
Y. T
ST., CAMBER91LEY,

SURREel. 227
or callers to 3 Church Road, Bristol 5 Tel. 51207 (Camberley closed Sat.)

247, New Road Connor, Portsmouth, Hants.
(Portsmouth and Bristol closed Wednesday afternoon)

EXPERIMENTAL

plastics

OCTOBER, 1960

A practical

course

\
for

students

by C. A. Redfarm, B.SC.,

PH.D., FRIC., and J. Bedford,
B.SC., ARIC.

EXPERIMENTAL plastics
2nd edition now available
Covers the complete syllabus of experiments in the practical
course work in plastics technology drawn up by The Plastics
Institute for their examinations, as well as other experi-
ments. It is divided into four sections; resin preparations;
compounding; fabrication; testing. This second edition has
been completely revised and greatly expanded, and contains
almost twice the number of experiments in the original
volume.

from leading booksellesrs

A BRITISH PLASTICS book

22s. 6d. net Published by Iliffe & Sons Ltd.

by post 23s. 3d. Dorset House, Stamford St.,
London, S.E.1.

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms:
T.44. 5-1U amp. ultra linear, h,01)11 ohm. 43% tappings 30/-. P./P. 2/-.
T.162. 5-10 amp. and Osram 912, 6,600 obi. 20% tappings, 30/-. P./P. 2;-.
T.100. 5-10 amp. LOW loading, 6,000 ohm, 28/-. P./P. 2/,
T.142, 7 watt stereo amp, 9,000 ohm. 20% tappings, 26/-. P./P. 2/-.
T.140. 3 watt amp., type A tape amp, 2 watt stereo, 5.000 ohm, 12/-. P./P. 2/-.

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 &L)
2.55. 5-111 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.5a., 6T. 6.8 v. 2.5a.,
6.3 v. 1 a., 32/-. P./P. 2/6.
T.56. 5-10 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5 a. cT. 6.3 v. 1 a., 27/-. P./P. 2/6.
T.101. Two 5-10 amp. Low loading, 300-0.300 v., 150 mA., 63. v. 4 a. cT., 6.3 v.
1 a., 34/-. P./P. 2/9.
T.143. 7 watt stereo 250.0-250 v., 150 mA.. 6.3 v. 4 a. cT., 6.3 v. 1 a., 33/-.P./P. 2/9.
T.141. 3 watt, 300-0-300 v., 60 mA. 6.3 v. 1 a., cT., 6.3 v. I a., 22/-. P./P. 2,-.
7.163. 2 watt stereo 250-0-250 v, 80 mA., 6.3 v. 2 a. cT., 6.3 v. 1 a., 25/-. P./ P. 2/6.
T.A. Trans. and Rectifier. 270 v. D.C. 100 seA.: 6.3 v. cT. 3 a., 321-. P./P.
T.B. Trans. and Rectifier. 270 v. D.C. 60 mA.; 6.3 v. cT. 2 a., 25/-. P./P. 2,-.
All transformers fully guaranteed, all shrouded fully except T140 and TB. Write
for our fully illustrated catalogue, with all data.
SPECIAL OFFERS T44 and T55, 80/.; T143 and two T142's, 82/-. P./P. 3/6 on both.
0100,01', latest Publication detailing the complete range, "CIRCUITS FOR AUDIO
AMPLIFIERS." 8'6. P 'P. /

SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex
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WIrii/I7S017S
METERS GUARANTEED

F.S.D.
100 Microamp

50 Microamp
250 Microamp
600 Microamp

1 Milliamp
2 Milliamp

30 Milliamp
100 Milliamp
200 Milliamp

1 Ampere
3 Ampere
5 Ampere

10 Ampere
20 Volts
30 Volts
40 Volts

500 Microamp
1 Milliamp
5 Milliamp

10 Milliamp
20 Volts
30 Volts
40 Volts
16 Amps
8 Amps
5 Amps

30-0-30 Amps.
50-0-50 Amps.]
500 Milliaxnps A.C.
25 Amps D.C.
60 Amps A.C.

300 Volts A.C.

Size Price
3ein. MC/FR 801-
2iin. MC/FR 70/-
24in. MC/PR 40/-
24in. MC/FR 37/6
2ein. MC/FR 35/-
24in. MC/FR 25/-
2fin. MC/FR 15/-
24in. MC/FR 15/-
24in. MC/FR 15/-
24in. MC/FR 35/-
24in. MC/FR 35/-
24in. MC/FR 35/-
24in. MC/FR 35/r
2in. MC/FR 35/-
24in. MC/FR 35/-
24in. MC/FR 35/-
2in. MC/FR 25/-
2in. MC/FR 27/6
2in. MC/FR 27/6
2in. MC/FR 27/6
2in. MC/FR 27/6
2in. MC/FR 27/6
2in. MC/FR 27/6
2in. MC/FR 12/6
2in. MC/FS 27/6
2in. MC/FS 27/6
2in. MC/FR 15/6
2in. MC/FS 12/6
3ein. MI/FR 30/-
2ein. MI/ FR 7/6
4in. MI/F or PR 65/-
24in. MI/ FR 25/ -

EST.
19 21

Postage on meters 1/6

Complete list of meters
available including the
new Taylor pocket-size
Multlmeter Model 127A.
20,000 ohms per volt.
20 megohms, 20 ranges
A.C. and D.C. £10.
poet 2/6.

METER RECTIFIERS 250gA 1 M.A., 5 M.A., F.W. bridge, 8/6, post 6d.
CROSS POINTER METERS. 2 separate 100 microamp movements, 22/6.
MICROAMMETER. 250 F.S.D. 31 in. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/6.
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50
microamps, dia. 4in. Knife pointer, mirror scale. Complete with
leather carrying case. Ideal for laboratory use, 210, carriage 3/-.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C. accuracy within 2%,
8in. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a very low price, 84/19/6, post 3/6.
FLEXIBLE ALUMINIUM TUBING.
l5in. 3/6 per foot. fin. 1/9 per foot.
lin. 2/3 lin. 1/2
WHEATSTONE BRIDGE 1 to 10,000 ohms, plug type, £5, carriage 7/S.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. to
50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test. Full working instruc-
tions supplied with instrument. 89119/6, post 3/-.
SLOW MOTION VERNIER DRIVE. Scaled 0-180°. Ratio 38:1, diam.
3M. 15/6, post 1/6.
OSCILLOSCOPE. Type 43. With 31in. C.R.T. 138A. 4-617, 3-VR54,
5Z4, VU120. Brand new with usual controls, power pack and leads.
Suitable for 230 volts, 1110/10/-, carriage 12/6.
FREQUENCY METERS. 45-55 cycles per second 230 volts, bin. dia,
Flush Round. Brand new in maker's box, £10/10/-, post 3/6.

RELAYS P.O. TYPE 3000
Built to your own
specification

Keen Prices

Quick Delivery

Contacts up to
8 -Changeover

MINIATURE RELAYS:
Siemens High Speed Sealed. S.T.C. and G.E.C. Sealed.
2.20+2.20 H96A 15/6 20 2 CO. 4184GA 18/6
1450+1450 H96C 19/6 7000 2 C.O. 4184GD 19/6
5000+5005 H96D 22/6 25000 1 make HD4186EE 22/6

17000+17000 1196E 25/- 27000 2 CO. 4184GE 21/6
Siemens High Speed Open 1800 2 m 2 b M1087 19/6

1000+1000 H85N 15/- von 4 C.O. M1092 21/6
8500+8500 H85W 15/- 25000 1 CO. 511022 22/6

10000+10000 H95A 17/6 50000 2 CO. M1052 25/-
ERICSSON SEALED. Highly sensitive. 70000 1 C 0 24 v. 25/-.

Comprehensive range available from stock.
SWITCHES. 1 hole fixing, 3 amp. 250 volt.
1/6 each, 12/- doz.
RACKS -POST OFFICE STANDARD. Eft. high
with U -channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.
P.M. SPEAKERS. AXIOM 150 DUAL CONE 12in. 15 WATTS 15 OHMS.
FULLY DUSTPROOF, 27/19/6, POST 7/6.
PYE 'loin. PORTABLE 3 OHMS 50/-, CARR. 7/6.
PLESSEY SEALED TYPE WITH 3in. ROUND GRILLE 19/6, POST 1/6.
ELAC 5in. ROUND, 3 OHS, 15/6, POST 1/6.
JACK PLUGS. Cylindrical bakelite screw -on
cover, 2 contact 2/6, post 6d.
SOCKETS One hole fixing for above, 3/6, post 6d. es=111111111

TELEPHONE SET TYPE "A." Ringing and Speaking -both ways on a
four -core cable. Carries the voice loudly and clearly over any distance. Two
handsets are supplied as illustrated and the set is complete with Pushes,
Buzzers, Battery, Plugs and Sockets. We can supply 4 -core PVC cable at
10d. per yard or 2 -core at 3d. per yard extra. Price 75/- set, post 3/6.
TELEPHONE SET " TELE-F." This is the best known portable telephone
ever made, it has a built-in generator for ringing the other instrument and
requires only twin wire between the sets. The set of two instruments and
batteries in carrying case, 87/10/-, post 7/6. Twin flat P.V.C. wire 3d. yard.
TELEPHONE SET TYPE ' K.' The most compact telephone set available
as the 44 v. flat battery and buzzer is built-in to the hand instrument. Ring-
ing and speaking both ways on twin wire, instrument is complete with 5ft.
flex. Easily hangs on the wall. Set of two instruments, 85/10/-, post 3/6.
ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 50 cy. 135
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for T.V. and tape recorders where A.C. mains are not available. £10,
carr. 15/-. Special connectors, one fitted with 6ft. heavy duty flex and cdps
for D.C. side, 10/- set, post 1/-. ROTARY CONVERTER, input 12 v. or 24 v.
D.C., output 230 v. A.C., 135 watts, MOW-, carriage 7/6.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. x 18in. x llin. (Two will make an ideal power supply for our 12 volt
Rotary Converters.) Uncharged 86/10/- each, carriage I5/-. 24 volts 85
amperes, £14 each, carriage 15/-.
GEARED CAPACITOR MOTORS. 220-240 v. 60 cy. 30 watts, 300 r.p.m
also spindle for 1425 r.p.m. A powerful and useful motor 75/-, post 3/6.
TERMINAL BLOCKS. 2 -way 4/- doz., or box of
60 for 15/ -, 3 -way 6/. doz., 50 for.22/6, post 1/6.
TERMINAL STRIPS with ceramic supports from
2 to 24 ways (B 4d. per way.
MEGGER CIRCUIT TESTING OHM METERS.
0-1000 ohms and 100 ohms -200 K ohms INF, com-
plete with spikes and leads. Brand New. 97/8,
post 2/6.
T.C.C. CONDENSERS. 0.1 Mfd. 31 kV. 75/- each, 1 Mfd. 10 kV. 45/- each.
SOLENOIDS suitable for remote control, mechanical indicators, etc. 12 v.
D.C., 400 M.A., 300, 3ein. arm, tin. movement, 5/- each, post 1/6.

RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

MAGNETIC
COUNTERS
Counting to 9999.

2-6 v. D.C., 15/- each, post 1/b.
75-230 v. D.C. 15/- each, post 1/6.
HIGH SPEED TYPE No. 100c.
35/-, post 1/6.

VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero
reset. 800 counts per minute up to 999,999. 48 volt D.C. 55/-, post 2/6.
THERMOSTAT SATCHWELL, 12in. stem 0/250 volt A.C./D.C. 15 amps.
A.C. 10 to 90 degrees cent. 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.

THIS MONTH'S SPECIAL OFFER: ROTARY CONVERTER. Input
24 v. D.C. Output 220 v. A.C. 250 watts. Pedestal type with D.P.
Ironclad switch. BRAND NEW. Bargain at 817/10/-. Cge. 15/-.

NIFE BATTERIES. Nickel Cadmium 12 volt 18 ampere hours crated and
connected alkaline filled. Brand New £4 each, carriage 10/-. Also available
2.4 volt 10 ampere hours, 20/- each, post 3/6.
TRANSFORMER. Single Phase 250-115 volts 50 cycles 6 KVA double
wound, £30, carriage extra.
FANS INDUSTRIAL TYPE 230/240 volt A.C. Capacity Motor, 16 -inch
blades in housing, adjustable louvres, filter. Brand New, £25, carr. extra.
AIR BLOWER powered by a 230 -volt A.C. motor, 15in. fan. Volume of
free air at max. r.p.m. is 1,250 cu. ft. per min. At maximum efficiency
900 cu. ft. per min. Brand New £25, carriage 20/..
EXTENSION SPEAKER in cabinet 9in. x Sin. x 4in. Permanent Magnet.
3 ohms. Ready for use, 25/-, post 2/6.
PUMP Electrically Driven by a 24v. DC motor. Works efficiently on 12v.
Totally enclosed, self lubricating driven through 4 to 1 reduction gearbox
delivering 60 g.p.h. /301b./sq. in. Inlet and outlet unions 1 BSP 37/6, post 2/6
OSCILLOSCOPE No.11 with high-class amplifier. 230 volts. 812/10/-, cge. 15/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0839 Grams WILCO CROYDON
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SUPREME AMONG
Grey & Marten make solders
specifically for the Radio, Tele-
vision and Electronic industries.
Amalgam 'Resinact' Cored
Solder with specially activated
resin flux, to specification DTD
599, and B.S.441.
Amalgam P.C. Alloys for dip -
tinning printed circuits (free
service for checking analyses of
metal in customers' baths).
Amalgam Fusible Alloys made
in all forms, for all uses. Fully
approvedA.I.D.,C.I.A.,G.P.O.,
I.R.C.S.C. and M.O.S.

SOLDERS

GREY & MARTEN
ESTABLISHED 1833 LTD.

CITY LEAD WORKS, SOUTHWARK BRIDGE, S.E.I
Telephone: HOP 0414 Telegrams: Amalgam, Sedist, London

and at Birmingham, Manchester and Ipswich

BENSON'S BETTER BARGAINS
TRANSFORMERS, potted, " C " core; Input 230 v. Outputs:- 6.3 v.,
0.3 A. (1 A. actual), twice, 8/6; Outputs: -510-0-510 v. 275 mA.,
375-0-375 v. 83 mA., 5 v. 3 A., 6.3 v. 7 times (17 A.), 45/-. Shrouded
input 110/230 v. Outputs 6.3 v. 2 A., twice, '10/6. Switch fuse splitter,
DP, 15 A. 15/-. Panel fuseholders, 1/3; Panel Lampholders (indicators),
1/6. MONITOR 56, triggered oscilloscope, comprising Indicator 248
and Power Unit 675. Valves VCR138a, 3/EF50, 2/ECC33, 5/EF55,
EF37A, 6V6, 3/ EA50 and 2/5U4G, V U120A. Two units each 12 x 9 x 18in.,
black finish. 230 v. A.G. input with 18 -way cable, mains cable and
circuit. Cathode probe unit extra, 17/6,98/10/- (Rail 15/-) INDICATORS
Type 101 with VCR530 and 2/EB91, 2/EF91, 2/R10, new cond., 30/ -
(post 7/-). Type 1 with VCRX263,. 2/ EF52, 5/6J6, 1/6V6, 1/EY51,
2/ EB91, 3/ EF91, RF EHT Generator and 28 kc/s, xtal, 45/-. (Rail 7/6).
HEADPHONES. CLR, 7/6. CR100 Noise Limiter assemblies, with
valve, 3/6. Tuning Assembly with scale, 30/-. NEW M.C. METERS,
3iin. round flush, 50µA, 70/-; 200nA, centre zero, 50/-; 1 mA., centre
zero, 45/-; 1 mA., 55/-; 24in. 1 mA., 22/6; 2in. 300 mA., each 8/6.
2iin. M.I. 20 v. A.C., 8/6;300 v. A.C. Proj., 21in., 15/-. VIBRATORS,
Mallory G634C 12 v. 4 -pin, 7/6; 6 v. 5 -pin reversible, 7/6. R1155B,
good condition, tested with handbook. £8 (Rail 10/-). DRIVES: slow-
motion Admiralty 200 : 1 ratio, scaled 0-100, 5/6. 81155 S.M. " N "
type, new, 10/6. VIBRAPAK 6 v. D.C. to 250 v. 60 mA., smoothed case,
22/6. 12 v. to 250 v. 60 mA., 21/- (p.p. 3/6). DYNAMOTORS
(post 3/6). 12 v. to 230 v. 55 mA., 11/6; 6 v. to 250 v. 60 mA.,
11/6. ROTARY CONVERTERS. Input 24 v. D.C. Output 50 v., 4 a.,
50 c/s., 40/- (Rail 7/6). CATHODE RAY TUBES. New: VCR 139A or
VCR138, each 20/-; CHOKES, LF 101-1 200 mA., 8/6; 100H 60 mA., 8/6;
9H 100 mA., 5/6; Potted 10H 100 mA., 7/6; " C," 5H 400 mA., 10/6;
10H 250 mA., 12/6; 10H 50 mA, 6/-. R.F.27, good cond., 18/- (p.p. 3/6)
METAL RECTIFIERS, 240 v. 100 mA., 4/-; 240 v. 30 mA., 3/6; 600 v.
30 mA., 5/6; 240 v. 80 mA., 5/6; 1,000 v. 30 mA., 7/6; 350 v. 2 a., 30/-.
CONTROLS Camera Type 35; a tuning device, new, 10/6 (post 3/6).
COMMAND Receivers, medium -wave (520-1,500 kc/s.), 6 valves, new,
97/6; used 82/6. Conversion data for above to CAR RADIO, 12 v.,
with circuit, 1/6.

SPECIAL OFFERS
TELE "F" intercom. sets, good condition; pair 65/-, del'd Gt. B.
VALVES, brand new, cartoned: QQV-60 '40 83; 815 50/-; 6BM6 93;
QS75/60, CV242, CV248, each 7/6; 6SK7GT 5/-; SP41, 1L4,
CV326 each 1/ -

LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage
extra. Immediate despatch.

Callers & Post: W. A. BENSON (WW), 136 Rathbone Road, Liverpool, 15.
Callers: 5 E F 6853
SUPERADIO (Whitechapel) Ltd., 161 Whitechapel,Liverpoo1,2. ROY 1130

FAMOUS
RCA TRANSMITTERS

TYPES ET 4336, K & L
Frequency 2 mc.-20 mc.

Power output: 350 w. telegraph.
250 w. telephone.

Type of modulation-Class B high level.

Audio input impedance 500 ohms.

Power supply 190 to 250 v. single phase 50-60 c.

Tube complement: Crystal oscillators -807, Master oscilla-
tors -807, Intermediate amplifier -807, Power amplifier -
813(2), Modulator -805(2), Rectifier -866A(4).

Complete with Master Oscillators, crystal multipliers,
speech amplifiers, microphones, keys, instruction manual,
etc.

We guarantee full supply of all replacement parts for a
minimum of 5 years after purchase.

P.C.A. RADIO
Offices and Works

BEAVOR LANE, HAMMERSMITH,
LONDON, W.6

Telephone: RIV 8006/7

LEILIOTTj A.C. TEST SET
MODEL 5000

Pot. No. 765782

A UNIQUE
PORTABLE

INSTRUMENT

FOR INDUSTRIAL AND

SERVICE USE, MAINTENANCE

AND A.C. MAINS SUPPLY MEASUREMENT

Measures watts, R.M.S. volts and amps. True kVA, reactive
kVA and power factor readily and accurately obtainable. An
external current transformer is available to increase the current
range to 200 amps. Change from amps., volts or watts by means
of single switch without interruption to circuit conditions. Grey
moulded case s'ze 81 x 7 x 5in. approx. Scale length 5in.
Accuracy to B.S.S.89 Industrial Grade.

LOW
PRICE

EARLY
DELIVERY

SELF- RANGE
CONTAINED OF

RANGES MEASUREMENT
VOLTS 125, 250, 500 25/520 v.
AMPS. I, 5, 10 0.2-10.4 a.
WATTS - 12-5200 w.

Write for Publication P.M. 5,000.
Electrical Measurement Division, ELLIOTT BROTHERS (LONDON) LTD
CENTURY WORKS, LONDON, S.E.13. Telephone: TI Dewey 1271

A MEMBER OF THE ELLIOTT-AUTOMATION GROUP
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 Input Voltage 230 v. continuously variable output from 0-260 v.  GOOD REGULATION.
Output voltage is substantially independent of load.  SMOOTH CONTROL. Can be set closely
to any output voltage within its range.  HIGH EFFICIENCY. Very low losses under all load con-
ditions.  LONG LIFE. The same as that of any standard fixed -ratio power transformer when
operated at rated loads.  SMALL SIZE. Smaller than any other type of control of equal power
rating.  LINEAR OUTPUT VOLTAGE. Continuously adjustable from zero to 30% above line
voltage by a 320 -degree rotation of the knob. The dial is calibrated to read directly in output voltage
at rated line voltage.  DIRECT -READING DIALS. All models are supplied with reversible direct -
reading dials. Large white figures, easy to read at a distance.  MODERATE TEMPERATURE
RISE. Less than 50 degrees C. for continuous use.  ADVANCED MECHANICAL DESIGN. Rugged
construction -no delicate parts -protected with a strong, iron cover.

ALL FULLY GUARANTEED.

V.H.F. COMMUNICATION
RECEIVER 1392
IS VALVE SUPERHET

Frequency Range 95-150 Mc/s. (2 to 3 metres)
Gives reception of Police, Aircraft and Amateur transmissions.
Valve,line up: 1st and 2nd R.F. Amp. VR.136 (EF.54), 1st Local Oscil-
lator; VR.65 (SP.61), 2 Oscillator Multipliers; VR.136 (EF.54); 3 I.F.
Amp.; VR.53 (EF.39); A.G.C. 6Q7; OutpuC6.15; Muting VR.92 (EA.50);
Noise Limiter VR.92 (EA.50); B.F.O. 6.17; Mixer VR.136 (EF.54);
De Mod. 6Q7. Slow motion tuning, normally crystal controlled,
or tunable over 95-150 Mc/s. Power supply required: 240-250 volts
at 80 mA., 6.3 volts at 4 amps. Size I9in. x 10in. x 10in. Standard
Rack mounting.

SUPER
MINIATURE
EARPHONE

FOR
TRANSISTOR

CIRCUITS
sensitive dynamic earphone

exceptionally fine quality. This lightweight
miniature earpiece is convenient and comfortable
to wear. The practically invisible cord is con-
nected to the earphone. Provides clear repro-
duction of music as well as speech. Fully Guaran-
teed and complete with transparent ear insert,
3 feet cord, sub -miniature plug and socket.
Model CR.5 Crystal Earpiece, high imp. 8/-.
Model MR -4 Magnetic Earpiece, low imp. 7/-.

Post 1/,

PORTABL
ONLY 60/.

EACH
P. & P. 4/-.

2 for £6 post
free.

ONLY

£6.5.0
CARRIAGE I5/ -
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MODEL B.5
Current rating

5 amps.
E9. 0 . 0

MODEL B.I0
Current rating

10 amps.
618.5.0

MODEL B.20
Current rating

20 amps.
f32. 10. 0

F.M. TRANS/RECEIVERS BC620
Frequency range 20-
27.9 Mc/s. Crystal con-

trolled, op-
erating on
any two of
80 different
channels in

I 0 0 Kc/s.
steps. Aver-
age range 5-
10 miles.
Contains 14
valves, fila-
ment plate,

alignment meter, volume control, mike and 'phone
inputs. 6 and 12 volt supply unit and dry battery
case. Complete Station only E8/10/-. Carr.
20/-. U.S.A. hand sec 20/- extra.

WIRELESS SET No. 19 MK. II

osNEiy 6 5 C Tor':
This most famous Army
Trans/Receiver covers 2-8
Mc/s. (150-37 metres) in two
bands and 230-240 Mc/s.
V.H.F. Has an intercom.
amplifier. Designed for 12
and 24 volt operation. Uses
a 6 valve superhec receiver.

I.F. being 465 Kc/s., and a 6 valve transmitter designed for voice and C.W. operation. Incor-
porates test and tuning meter for voltages, aerial loading and current tests. Panel Controls:
Frequency tuning, P.A. tuning, Gain control, MCW, CW, R/T switch, Het -tone, netting, off -on,
Quench, aerial-AVC-LT-HT-Drive tests. Supplied complete with 15 valves and instruction book

Complete station (as illus.), comprising: 19 set, Supply Unit, Control box, Head-
phones, Microphones, Morse Key, Variometer, Short Wave and V.H.F. Aerials and
bases and full set of leads. All for only LOL7. Carr. 25/,

E RADIOPHONES MODEL MK II
Brand New British Army Portable Transmitter Receivers.
Designed for reliable voice intercommunication operating up to
10 miles depending upon obstructions and elevation. The combined
Transmitter Receiver covers the whole frequency range between
7.4-9 Mc/s. and is fully tunable on both Transmitter and Receiver.
Simple and a delight to operate as all controls are mounted on the
front panel of the set and clearly marked. Operates from standard
dry batteries 3 v. L.T. and 120 v. H.T. Incorporate 5 valves: R.F.
Amplifier, I.F. Amplifier, Second Detector, Output and Power
Amplifier.
All sets are supplied complete with all accessories comprising
dynamic sound powered headphones, eleccro magnetic super-
sensitive microphone, 4ft. aerial, junction box, battery connection
details and full circuit diagram.

POCKET VOLT TEST
METER

Two D.C. ranges; 0-250
v. and 0-25 v. Complete
with test prods. and
leather case. Very lim-
ited quantity. Only 12/6.

P. & P. 1/6.

SPARE VALVE
KIT.

Here's a gift for
all 38 and 18

Set owners!
Case containing
4 ARPI2 & I

ATP4 valves.
Only 10/-. P. &
P. 2/6.

Edda ado

R.F. UNITS

R.F. 24. 20-30
Switched tuning
R.F. 25 40-50
switched tuning,
R.F. 27. 65-85
Variable tuning,
Circuits supplied.
P. 3/6 on each.

Mc/s.
22/6.
Mc/s.

8/6.
Mc/s.
29/6.
P. &

POCKET
MULTI METER

Brand new. 2,500 o.p.v.
Multi range 6/30/120/300/
1,200 v.

ditto
D.C. 0-1
k., 0-I
m e g -
o h m
400 mic-
ro -A.,
12 mA.,
300 mA.
- 00 to
+65 db. liin. Large clear
dial. Leads supplied.
ONLY 70/-. P. & P. 2/6.

=Thorn
J--mtuaoll

AMERICAN LIGHTWEIGHT HEAD SET
They're High and Low Impedance!

These H.S.30 phones are
the smallest used by
U.S. Air Force. 2500 imp.
using soft rubber minia-
ture ear moulds for maxi-
mum music and voice
reproduction of the finest
quality. Supplied free is a
small transformer unit
with cord and plug which
steps impedance up to 4,0000. Only 15/. P.& P. 2/6

COMMUNICATION RECEIVER R.206
Frequency range 550 kc/s.-30 Mc/s. on 6 frequency
ranges. Panel Controls: two speed, backlash
free, tuning control. Frequency range selector.
Very fine osc. vernier tuning control. Aerial
trimmer. L.F. Gain. H.F. Gain. I.F. Bandwidth
switch; 0.7, 2.5 or 8 kc/s. A.V.C. switch. B.F.O.
control. 900 c/s. filter switch. Transient inter-
ference limiter. Aerial, earth, muting, phones
and line inputs. Designed for use with an external
A.C. or D.C. power supply. Receiver dimensions
25 x 13 x 13fin. Supplied complete with A.C./
D.C. power unit with internal speaker. Original
cost over E175. Very limited quantity offered at
only L22/10/-, carr. 50/-.
LEAD ACID ACCUMULATORS
(unspillable). 2 volts 16 A.H. Ideal
for 6 volts and 12 volts supply.
Brand new original cartons.

Size ig each.
4in. x 7in. x 2in. 5/. P. & P. 1/6.
3 for 15/-. P. & P. 3/6.
6 for 27/6. P. & P. 5/-.

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.I.
Mail Orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. MUS. 9606WOT. . ..

! YoU don t own a New catalogue: It's terrific ana Tony was. airily 1/..1.
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CI EIDOODEIDE CODE=
11

D
0

1-1 COVENTRY RADIO LTD.
0

Li 0000000000000000
O 189'191 Dunstable Road, LUTON.

 Audio & Component Specialists Est. 1925

El If you are unable to visit us at

O
Luton, send for a copy of our

O HI-FI CATALOGUE
[11

of 300 items 70 pages.
Price 1/- plus 6d. postage.

CI

CI

£13/19/9-6 Transistor.
111 815/18/9-7 Transistor.
 Tuner FMTI £5 5

Tuner FMT2 £7 3

Tuner FMT3 £8 5

El Tuner Mercury £9 0

'--' Tuner Mercury 2 £9 9

D Stereo Amplifier JSA2 £13 19
Tune, JTV2K £12 19

El Tuner Argonaut AM/FM Tuner £10 10
El Tuner Argonaut Radio Receiver £11 11

JASON KITS IN STOCK
Everest Portable Radio

El LUTON'S HI-FI CENTRE
CI Telephone Luton 7388/9

CI

METERS
All makes of Single and
Multi -range instruments
repaired and recalibrated.

* Prompt Service
* All work guaranteed
* Priority for urgent

orders.

A NEW RANGE OF METERS

STANDARD OR SCALED TO
REQUIREMENTS. DELIVERY 7-14

DAYS.

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel: LAD 4168

a
ADJUST. j DOUBLE

HOLE CUTTERS

with No. 3 Morse Taper Shank or Straight Shank 4",
Capacities : from if to r diameter. Send for
illustrated Price List.

LUDFRY LTD
5 Hanway Place, London, W.1. Tel. MUS 7472

Correcting
Television Picture
Faults
John Cura and
Leonard Stanley

150 actual
screen photographs

Simple explanations for
the home viewer

Technical explanations
 for the expert

ctinq
1SION

FAULTS

This booklet uses 150 remarkable photographs of actua
faults appearing on the screen of a television receiver to
enable a quick diagnosis of trouble. The accompanying
text explains what action can be taken to remedy the faults
and is primarily written in everyday language for the
ordinary viewer. Further details of a more technical
nature are included in differently displayed text for the
service engineer, the advanced amateur and the home
constructor.

4s net by post 4s 6d 79 pp. 4th edition
from all booksellers
A WIRELESS WORLD book published by Iliffe & Sons
Ltd., Dorset House, Stamford Street, London, S.E.1

FUNDAMENTALS OF

SEMI-
CONDUCTORS

by M. G. Scroggie
Postage If-.

SELECTED SEMICONDUCTOR CIR-
CUITS HANDBOOK. By S. Schwartz.
96/, Postage free.

THE ELECTRONIC MUSICAL IN-
STRUMENT MANUAL. By A. Douglas.
35/-. Postage If-.

STEREO HANDBOOK. By G. A. Briggs.
10/6. Postage 9d.

MODERN OSCILLOSCOPES AND
THEIR USES. By J. H. Ruiter, Jr. 40/-.
Postage I/3.

THE ALL -IN -ONE TAPE RECORDER
BOOK. A Focal Pub.: 12/6. Postage 9d.

RADIO DESIGNER'S HANDBOOK.
By F. Langford -Smith. 50/.. Postage 2/-.

TELE-COMM U N !CATIONS PRINCI-
PLES (IN M.K.S. UNITS). By R. N.
Renton. 45/-. Postage 2/-.

RADIO VALVE DATA, 6th Ed. Compiled
by " WW," 5/-. Postage 9d.

Complete Catalogue If..

THE MODERN BOOK CO.
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.

EXPERIMENTAL
POWER PACK

PPIO-a mains operated power pack with a switched output of
10, 50, 70, 90, 110, 130, 150, 170, 190, 210, 230 or 250 volts fully

smoothed D.C. at 100 milliamps. A separate, fully insulated supply
at 6.3 volts 3 amps. is included. The pack is housed in a silver grey
metal case size only 7in. x 5in. x 4lin. Price E5/10/-.
Other instruments in current production are the VV60 Valve
Millivoltmeter at £14, the CR50 Bridge at LEIJ2/6 and the A050
Audio Oscillator at E10.
Details available from the manufacturer:-

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone, Kent.

Tel.: Folkestone 78618.

TRANSFORMERS
COILS

CHOKES
SPECIALISTS IN

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH. SURREY
LIVINGSTONE 2261 EST. 1933
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and MAIL ORDER SERVICE
52 Tottenham Court Rd., London, W.1  Open 9-6, including Sats., Thurs. 9-1  LANgham 0141

This is the attractive TRANSMITTER/RECEIVER
lightweight American APN-IRadio Altimeter that
superseded the British
version. A complete 14 -
valve radar set cover-
ing 420-460 Mc/s it is
ideal for conversion to
radio control of models
or 70 cm. work. It
embodies three self-
contained sub -units in
separate detachable
aluminium cases, as
follows:
TRANSMITTER
A push-pull feed -back oscillator tuneable either side of 445 Mc/s,
frequency modulated at 100 c/s by a particularly robust moving coil
transducer. Two 955 high frequency acorn valves. Case size only
31 x 61 x 2in. plus 2 x 21in. dia. for transducer.
RECEIVER
Tuneable to transmitter frequency. Size 31 x 61 x 2in. Two 9004
acorn valves.
AUDIO AMPLIFIER
Self-contained RC coupled 12SH7, 12SH7 and 12SJ7. Size 3 x 5 x
11in. Amplifies the received signal which is passed to detector circuit
giving a D.C. voltage proportional to the difference between the trans-
mitted and received (reflected) signal to operate internal relays which
pass appropriate correction signals to autopilot and supply external
indicator (5 mA meter).
MAIN CHASSIS
The main chassis carries the 3 sub -units and has a further three 12SH7,
one 12SJ7, two 12H6 and one VR150 regulator, three 1% wire -wound
resistors, one 4 -pole changeover relay, two SPCO relays, three twin -
ganged pre-set potentiometers, trimmers, fuses, etc.
Power supply is derived from a 27 -volt dynamotor (charging rate for
24v. supply) delivering 285 volts at 75 mA.
BRAND NEW, a very useful buy indeed at only £2 plus 7/6 carriage.

PORTABLE POWER

Neat, lightweight but really sturdy petrol
engine. Completely self contained, air-cooled
pedestal -based unit with Sin. dia. x lin. Vee
pulley for driving generator, pump, etc.
Made by Lauson Engines in the U.S.A. for
easy transport in a special lightweight con-
tainer. Developing 1.8 h.p. at 2,700 r.p.m.,
this very fine unit is only 17in.high x
14in. x 12in. and can be carried in
one hand. It has stellited valves to
suit any petrol, a totally enclosed
carburettor with air filter and a
mechanical fuel pump with glass bowl filter
Flywheel cord start. Push-button stop.
Adjustable throttle. Butterfly choke, etc.
Standard 14 m.m. spark plug with screen-
ed HT harness. Crankcase oil bath.
Supplied complete with 3ft. flexible
exhaust pipe and detachable 9 x
31in. dia. silencer, driving belt and 10ft. of high-grade flexible fuel
hose. A genuine quality engine offered at the remarkable price of

only £17.0.0 carriage paid (inland only).

D.C. LINEAR ACTUATOR
Precision heavy-duty 24 -volt linear actuator
by Airesearch of Arizona. Rated loads over
51in. piston rod travel, Static 2,800 lb. Tension

1,750 lb. Compression 850 lb.
Size 131in. x 4in. dia. Incor-
porates adjustable limit
switches and thermal load
protection.

Brand New 14.10.0 carriage paid.

NOMOTRON DECADE COUNTER TUBES
STC Type G10/241, latest type cold cathode, gas -filled, single pulse,
uni-directional decade counter which illuminates numerals on tube
face. Operating range -20 kc/s. Cathode output 40 volts, 3.7 mA.
HT supply 310v. plus. Applications include; tachometers, counting
and batching, frequency and time measurement, direct operation of
electro-magnetic relays, sequential monitoring of up to 10 different
waveforms, etc. Brand New, complete On la
with special base and instructions. %,&/ post paid.

CLASS D WAVEMETERS
Popular, neat, heterodyne wave -
meter with 1 Mc/s and 100 kc/s
reference crystals for zero set-
ting directly calibrated illumin-
ated dial covering two switched
basic ranges of 1,900-4,000 kc/s
and 4-8 Mc/s with appropriate
harmonics and 100 kc/s and 1

Mc/s reference points. Press -
button shifts frequency a few
cycles for positive identification
of signal heard. Phone monitor-
ing through output transformer

and aerial output terminal for receiver alignment.
Vibrator power supply through selenium bridge rectifier from 6v.
supply. In good condition, straight from Service use and complete
with twin crystal. Guaranteed serviceable. Operating instructions,

values supplied. £5 carriage paid.circuit and component

PORTABLE AC/DC
GENERATING SET

Self-contained 80 watt unit on com-
pact chassis delivering 12 to 18 volts
D. C. Size only 14 x 15 x 8in. Weight
46 lb. Spring mounted air cooled
petrol engine with fuel tank in base
driving integral generator that has
heavy duty bridge rectifier feeding
D.C. terminal board. Miniature
sparking plug. Filtered air intake.

Guaranteed ea
serviceable. ow." plus 10/- carriage.

BC.929 SCOPE UNIT
Neat, modern indicator unit especially
suitable for quick conversion to attractive
general servicing scope. (Suitable
circuit diagram and all component
values supplied.) Contains fully mu -
metal screened 3BP1 tube, intensity and
focus controls, 3 -position rotary switch
and 8 pre-set potentiometers, plus
2x 6S1,17, 2 x 6H6, 6G6, 6X5 and 2X2
valves. Designed for 24 v. D.C. or
400 c/s A.C. input. Size 14 x 81in.
square. Well known and deservedly
popular buy. Offered new, less (un-
wanted) motor driven aerial
switching unit, for post paid. 50/ -

AMERICAN COWL GILL MOTORS
Smaller and neater than British counter-
part. Split -field, reversible, 12-24 volts.

£2 carr. paid.

EVERETT EDGCUMBE SYNCLOCKS
Grade 1 industrial process timer with 3 inch dial covering I to 10 minutes in
one tenth divisions. Driven by a 16 volt 50 c/s synchronous clock. A metal
rectifier provides D.C. to pull in a relay that engages the drive until the time
set on the dial elapses. As it reaches zero heavy duty contacts snap shut to
close the external circuit (at the same time other contacts break to arrest the
clock). Switching off the power trips the relay and the spring loaded dial
returns to the time set ready for the next cycle. Whole totally enclosed in a
heavy cast wall mounting case, stove enamelled black, size 61 x 7 x 4
inches. Brand new in original packings 55/- post paid.

VENNER TIME SWITCHES
Type T.S.2, first grade precision time switches as supplied to G.P.O.
Comprises absolutely silent self starting 250 volt 50 c/s synchronous clock,
mechanism totally enclosed in heavy gauge brass case. Central drive takes
detachable dial that revolves to operate sensitive on and off trips for external
mains operated circuit. Self contained clock is easily detachable from rear
mounting panel (self starting down to 80 v. and keeps running down to
15 v.).
Brand new, in original packings, and with dial and adjustable stops Q7/6

post paid. wo
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COMMUNICATIONS RECEIVERS: Frequeney coverage
480 Kele to 30 Mc/s., mains supply or vibrapack.
RADIO TELETYPE TERMINALS AN/FOCI1C: with
spares.
TELEPRINTER SWITCHBOARD -15 lines.
V.E. TELEGRAPHY SYSTEMS: Speech -I -Duplex,
also 3 -Channel and 6 -Channel Duplex systems,
Terminal Units and Repeaters.
CARRIER TELEPHONY SYSTEMS: 1 +1 Terminals
and Repeaters, 1 +4 Terminals and Repeaters.
IMPEDANCE BALANCING NETWORKS: For two
wire termination and repeater stages, 1 or 2 -element
networks for 3- or 4 -element networks with test
facilities.

FREQUENCY FILTERS: V.F. Telegraphy Band-pass
filters 120 c/s Band width. Low-pass filters and
Suppression filters for teleprinter circuits. Crystal
Filters for earner telephony channels up to 135 Kc/s.
FIELD TELEPHONES AND PORTABLE SWITCH-
BOARDS: Field Sets EE8 (American) D Mk. V.
Type F and Type L (British), Switchboards up to
60 -Line capacity.
MOBILE HE RADIO STATIONS: Military Wireless
Set 19 with all operating equipment and spare parts.
Collins 18Q (T.C.S. Series) 1} to 12 Mc/s. 4 -Channel
with Power Units to operate from 12 volts, 24 volt
D.C. and 110-220 volt A.C.-Stations and spares.
HF RADIO TRANSMITTER T-1509 800 WATTS
OUTPUT: CW, MCW and R/T High Speed Keying and
Remote Control If to 20 Mc/s., Power Supply 200/
250 v. 50 cis. Spares available.
HF TRANSMITTER: 26 Watts output 250 volt mains
supply 1)-18 Me/s. Systems Al, A2 and A3.
MOBILE VHF RADIO TELEPHONES: ex stock.
10 watt output, 78-100 Me/s.
MILITARY MANPACK MOBILE AND HANDY -
TALKIE EQUIPMENTS: 40-48 Mc/s.
AIRBORNE RADIO EQUIPMENT: 10 -Channel
V.H.F. equipment.
RADIO COMPASS EQUIPMENT: type SCR -2690
stations and spares.
DISTANCE MEASURING EQUIPMENT: Airborne
stations and spares.

R. GILFILLAN & CO. LTD.
National Provincial Bank Chambers,
29 South Street, Worthing, Sussex.

Tel: Worthing 8719 & 30181

TAPE RECORDER

SOUND HEADS

Monaural.

2 Track Stereo.
4 It

R/P & Erase.

R/P & Erase.

R/P & Erase.

HOME & EXPORT

Full specifications, technical data,
with samples available to the
Trade on request :-

BRADMATIC PRODUCTIONS LTD
124, ALBERT ROAD
BIRMINGHAM, 21

ENGLAND

Instrumentation at its best ...

SIFAM ELECTRICAL INSTRUMENT CO. LTD
LEIGH COURT - TORQUAY - Telephone 4147/8

"BARGAINS WITH PERSONAL SERVICE"
COMMUNICATION RECEIVERS R206. .55-30 Mc/s
is 6 ranges, 100/250 v. A.C. or 12 v D.C., high quality
receiver complete with power pack and connecting

.1v.D07.6..1.21-1127/1410°11'-.

9pluvg.si,v22,,, 210/100/2/2-0, cay.rrA..C£1/0/1-.2

curr. 21/10/-. MARCONI CR100, £19, with noise
limiter £21, care. £1. H.R.O. SENIOR, with power
pack and coils 222110/, care. 61/10/, R.808, V.H.F..
All/FM, 19-145 Mc/s., 100/250 v. A.C., or 12 v. D.C.,
826/101-, care. £1. R.11324, 100-124 Mc/s., £6,
carr. 12/6. TX/RECEIVER, No. 19, Mk. II, complete
station with power pack, variometer, etc., 17/10/,
carr. 41/10/-. TX/RECEIVER No. 9 (Marconi Cana-
dian), complete station, RC 1.8-5 Mc/s., TX less 813
valve (can be supplied) the whole with power packs for
12 v. D.C. as new, absolute bargain, 814/101-, can.
42/10/-. MARCONI NOISE OENERATOR TF987,
brand new, £12/10/-, carr. £1. ROTARY CONVER-
TORS, 24 v. D.C.-230 v. A.C., 125 watts, £4, carr.
10/-. Ditto 150 watts, £51101-, carr. 10/-, 24 v D.C.-
10 v A.C., 4 amps., 50/-, care. 7/8. Auto transformer
to suit 50-250 v. £1, post 3/6. Ditto 24 v D.C.-230 v.
A.C. approx. 135 watts by Lancashire.Crypto in port-
able ventilated case with leads, brand new in original
packing case, 28/101-, can. 10/-. BATTERY
CHARGERS, 200/250 v. A.C. input, for charging 6.12 or
24 v. D.C. at 10/12 amps. with meter, selective fine and
coarse controls, fully fused, £13110/-, can. £1.
RECTIFIER SETS, 230/440 v. A.C. inputs, 1 ph. and
3 ph., 36 v. D.C. 50 amps and other outputs, inquiries
invited. NIFE ALKALINE BATTERIES, 12 volt,
25 a.b. tested and charged, £4/17/6, Carr. 10/.
Dittott,o6 h storage75 e., stoge or starter, brand new and
unused, g5/10/-, care. 10/, VARIOMETER, No. 19

post 2/-. VIBRATOR POW Ed PACKS,
6 volt -230 volt 100 mA., 19/6, Post 2/6. HBO POWER
PACKS, 115/230 v. A.C., 37/6, Post 6/-. POWER
PACE No. 15, for R206 and similar receivers 100/250 v.
A.C. and 12 v. D.C., £6, carr. 10/-. FREQUENCY
ADAPTOR, for R206 and other receivers, 3 ranges
600-50 Ke/s., 45/-, can. 10/-. WHEATSTONE
BRIDGE, centre zero galvanometer 2.5 mA. P.B.D.
stud switching 0-10, 0-100 ohms, 0-Inf., complete in
currying case, 32113. post 3/-. MINIATURE L F.
STRIPS. No. 373, complete with valves 29/8, post
2/-. RE-ENTRANT LOUD HAILERS. 20 watts,
£5. can. 10/-. CRYSTAL CALIBRATORS No. 10,
require slight attention, 25/-, post 2/6. SYNCHRO-
NIZER CHASSIS (American), contains 28 ceramic
octal valve holders, blower motor, relay, wave change
switches, pots, and host of condensers, resistors, knobs,
etc., 151-, post 2/6. DYNAMO EXPLODERS, for
detonating explosive charges. in hide leather case,
45/-, post 5/-. AMERICAN AIRCRAFT RELAYS.
Large quantity available, please write for details.
Many other items, headphones, microphones, test
meters, telephone sets, etc. TERMS: C.W.O. Monthly
accounts approved business houses, etc. S.A.E.
enquiries. Carriage quoted applies only Mainland.
A. J. THOMPSON, " EILING LODGE," Codloote,
Ritchie, Herts. Phone: Codicote 242.

for service engineers
An explanation of transistors, how
they work, and how to service equip-
ment that uses them.

TRANSISTORS
circuits and servicing

B. R. A. Bettridge, M BRIT. IRE

Explains in simple, practical terms how transistors work,
how they are used in radio circuits and the best methods
to employ when servicing equipment that uses them. This
new edition has been brought right up to date and includes
a chapter on the modern British portable transistor set and
its servicing.

3s. net by post 3s 4d. 27 pages

From leading booksellers

Published for WIRELESS & ELECTRICAL TRADER
Dorset House Stamford Street London S.E.1

ELECTRICAL & WIRELESS SUPPLY CO.
60, CHURCH ROAD, MOSELEY, BIRMINGHAM 13

Cables: ELEWICO, BIRMINGHAM
Suppliers of American Wireless Communication Equipment for Aircraft
such as BENDIX VOR-ILS. Type MN -85 VHF 280 crystal -controlled
channels radio system incorporating both navigation and communication
facilities operating in the frequency range of 108, 0 to 135, 9 me/s

RCA Type 710A Signal G tor. Fre-
quency range 370 to 560 me/s. Direct calibra-
tion. Accuracy 1%. Output voltage luV to 90
mV. Output impedance 50 ohms.
TCS Remote Control Units Type 23270A.

Naval Aircraft Transmitter -Receiver
Type AN/ARC-2. 2000-9050 Kc/s; R.F.
output 30 watts. Input 26 v. D.C.
AMERICAN AIRCRAFT CAMERAS
FAIRCHILD Types K24, K22, K20, K19B,
K17B, K8A-B and GUN CAMERAS the
most recent type AN/N-9 and G.S.A.P.

AMERICAN FLIGHT INSTRUMENTS such as Air speed, Climb,
Fuel, Temperature, Pressure, Horizon, Turn & Slip Indicators, FUEL
FLOW AMPLIFIERS, CONTROL DIRECTIONAL GYROS, etc., etc.
AMERICAN AIRCRAFT RELAYS by Leach, Cutler -Hammer, also
DELCO FUEL PUMP MOTORS, etc., etc.

-HI-FI MAIL ORDER SPECIALISTS
SPEAKERS ' AMPLIFIERS ' TUNERS MOTORS ' PICK-UPS
FREE Carriage, Packing & Insurance (U.K.)

WORLD WIDE EXPORTERS
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST

Typical Export Examples:- NEW YORK SYDNEYLEAK Stereo 10 amp. with MONTREAL MELBOURNEVai islope Stereo Pre -
Amplifier £62 8 0 $178.00 £63 11 0Two WHARFEDALE W3
Speakers £89 18 6 $253.00 £87 8 0TWO QUAD Electrostatic
Speakers £118 7 0 $331.60 £123 18 0

GARRARD 301 motor with
Strobe 12) 5 0 $56.80 £21 1 0

DECCA Es, Stereo P.C. with
arm £17 6 0 $48.60 £17 10 0
All the above prices include Carriage, Packing and Insurance I I

C. C. GOODWIN (SALES) LTD.
(Dept.W.12) 7,THE BROADWAY, WOOD GREEN,
LONDON, N.22 wc,C", Tel. BOWes Park 0077/8.
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PORTABLE TRANSISTOR RECORD
1 Watt
4 -Transistor

Amplifier
High quality unit with neg.
feedback giving 1 watt Audio
output into 3 ohm Speaker.

AMP KIT only £3.19.6 Carr. 2/6.

Wired and tested, 17/8 extra.

SEND FOR DETAILS NOW

BARGAIN OFFER
 6 v. operation (2 E/R -Type

800 batts.)
I watt Push -Pull output

 4 latest G.E.C. Transistors
 3 ohm 7 x 4in. Quality Speaker
 Garrard Fidelity Gram. Unit
COMPLETE RECORD PLAYER KIT
(3 Units) only £7.19.6 Carr. 3/6.

Circuit diagram, full technical spec. and
constructional details (free with kit), 2/6
poet free.

PLAYER
Size: 11 x 9 x Sin.
Colour: Two-tone Red/
White with Polka Dot re-
lief. Alternative Blue/
Fawn with Polka Dot
relief.

* CABINET heel Motor
Board and 7 x 41n.
Speaker, 39/6. Qom
2/6.

* GARRARD BA 1 Gram
Unit, 59/6. Carr. 2/6.

LIMITED BARGAIN OFFER

RECORD PLAYER BARGAINS Latest 4 -speed models
NEW RELEASE by E.M.I.-4-speed Single Player Unit fitted with latest stereo and
monaural Xtal cartridge and dual sapphire etylil. Auto stop and start. A fidelity unit
and bargain buy at only £6/19/6, car, & ins. 3/6.
SINGLE PLAYERS. B.S.R. (TU9) 90/-; COLLAR() JUNIOR studio P.U. 24/10/-.
AIITOCHANGERS, B.S.R. (UA8), 26/19/6; DOLLARO CONQUEST, 27/19/6. UA8
STEREO 87/19/6. B.S.R. (UA14 ) latest model, £7/1918.

BARGAINS PLAYER UNITSAYER UNITS
SINGLE PLAYERS:
Model 4SP £13/17/6. Carr. 3/8.
Model TA Mk. 2, 27/19/6. Carr. 3/6.
Model 411F, £18. Carr. 3/6.

AUTOCHANGERS, LATEST RELEASE:
Model RC210, 10 gns. Carr. 4/6.
All current 4 -speed models. Brand
new and boxed,

RECORD

Cabinet
Price

£3.3.0
Carr. and
Ins. 3/6

Contemporary
style, resin
covered cabi-
net in mottled
red and white
polka dot. Size
189 x 131 x
ht. 89in., fitted with all accessories including
baffle board and anodised metal fret. Space
available for all modern amplifiers and auto -
changers, etc. Uncut record player mount-
ing board 14 x 13in. supplied.
2 -VALVE 2 -WATT AMPLIFIER
Twin stage ECL82 with vol. and neg. feed-
back Tone control. AC 200/250 v. with
knots, etc., ready wired to lit above cabinet.
82/17/6.P. & P.1/-. 6in. Spkr. & trans., 22/,
P. & P. 1/6.

TRANSISTORS BVA
1st Grade

New Reduced Prices
MAZDA MULLARD G.E.C.

XA101 14/8 0070 9,6 GET114 9/6
XA102 0071 12/8 GET 1512/6
XA103 15/- 0072 15/- Newmarket
XA104 0044 23/6 "Goldtop"
XB1.02 10/- 0045 21/- V15/10P
XC106 10/6 15/ -
Germanium Diodes 0A70 2/9; 0A81 3/6;
GEX34 4/-.

PLAYER CABINETS

sXED VALVES GUARANTEED

1T4
IRS, 1557/6384.

3V4 7/6
524 9/-
6K7 5/-
61(8 7/6
6Q7 7/6
6V6 8/6
DAF96 9/-
DF96 9/-
D396 9/-
DL96 9/-

EABC808/6
ECC84 9/6
ECF80 9/6
ECL82 10/6
ECL80 10/8
EF80 8/.
EF86 12/6
EF91 5/.
EL41 9/8
EL84 8/8
EY51 916
EY86 10/-

EZ81 7/6
MU14 9/.
PCC84 9/6
PCF80 9/6
PCL83 12/8
PL81 12/6
PL82 9/6
PL83 10/6
PY80 7/6
PY81 9/6
PY82 7/6
U25 12/8

SPECIAL PRICE PER SET
1R5, 1T4, 185, or 384 or 3V4, 25/-
DK96, DF96, DAF96, DL96, 36/-
61C8, 6K7, 6Q7, 6V6, 5Z4 or 6X5, 32/6

JASON FM TUNER UNITS
(87-105 Mc/s)

Designer -approved kits of parts for these
quality and highly popular tuners available
as follows: -

STANDARD MODEL (FM1)-as pre-
viously extensively advertised. COM-
PLETE KIT, 5 gm., post free. Set of
4 spec. valves, 20/-, poet free.

LATEST MODEL (FMT2)-attractively
presented shelf mounting unit in enclosed
Metal Cabinet with Built-in Power Supply.
COMPLETE KIT, £7, p. & p. 3/6.
Set of 5 spec. valves, 37/6.

MODEL 1TV2. Self -powered Switch
Timed 131-132-B3 AM/FM Unit. 5 pre-
set stations, AFC and AOC circuits.
Complete Kit incl. ready -built and
valved Turret Tuner, £12/19/- post free.
4 spec. valves, 32/6 extra.

NEW JASON COMPREHENSIVE F.M.
HANDBOOK, 2/8 Post free. 4Shr. Align-
ment Service. 7/8. P. & P. 3/6.

MAINS TRANS. AND QUALITY
OUTPUT TRANS. Mid. in our own
workshops to top grade spec. Fully
interleaved and impregnated. Enquir-
ies welcomed for small production
runs, prototypes or individual jobs,

RECORDING TAPE BARGAINS
Rim let grade. Brand new sealed boxes.

Standard
En., 175ft 7/- 250ft. 9/ -
Sin., 600ft. 19/- 85016. 25/-
5fin., 850ft 25/- 1,200ft. 31/6
7in., 1,200ft 31/6 1,800ft. 45/ -

SPARE REELS: Emitape, new, boxed: 3in. 3/-, Bin. 8/8, 5fin. 4/., 7in 4/6.
SPECIAL PURCHASE. Famous manolaeturers, 1st grade tape, in sealed white

boxes.
Standard

Sin., 600ft 151- 850ft. 19/8
5fin., 850ft. 18/8 1,200ft. 22/6
7in., 1,200ft 21/- 1,800ft. 32/6

Plastic Tape Reels, special offer. Manufacturers' surplus. 31n. 2/9. 51u 3/-, Slit,
3/3. 710. 3/6.

Long Play

Long Play

KNOBS. Modern Continental types, walnut and ivory.
1fin. dia. with GOLD RING
11n, dia. with GOLD CENTRE 3.06, ea

LARGE STOCKS -SEND YOUR ENQUIRIES.
CRT HTR ISOLATION TRANSFORMERS

New improved types, low capacity, small size and tag terminated, A.C. 200/250 v. Sec
ondaries Nil, +25%, +50% BOOST for 2 v., 4 v., 6.3 v., 10.6 v., 12 v. or 13 v. tubes.
12/6 each. P. & P. 1/6.

COAX 80 ohm CABLE
Now only 6d. a yard.

High grade low loss Cellular Air
Spaced Polythene --fin. diam.-
Famous mfr.

BARGAIN PRICES -SPECIAL
LENGTHS.

20 yds. 9/- P. & P. 1/6
40 yds.
60 yds. P.
Coax Plugs, 1/-; Coax2517/1-6Sock.e&5tsPP, :1/---;

Couplers, 1/3; Cable End Sockets, 1/6
Outlet Boxes, 4/6.

RE -GUNNED TV TUBES
NEW REDUCED PRICES
. . . and now 12 months
guarantee!
All tubes rebuilt with
new heater, cathode
and gun assembly -
reconditioned virtually
as new.
I2in. ES, I4in. L5/101-,
I7in. L6, etc.

101- part exchange
allowance on old tube

Carr. and ins. 10/- Compre-
hensive stocks -quick delivery.

7 VALVE AM/FM
Valve Line-up: ECC85,
ECH8I, EF89, EABC80,
EL84, EM8I , EZ80.
Three Waveband and Switched
Gram positions. Med. 200-
500 n... Long 1,000-2,000 m.,
VHF/FM 88-95 Me/s. Phillips
Continental Tuning insert
with permeability tuning on
FM and combined AM/FM
IF transformers, 460 Kcis
and 10.7 Mc/s. Dust core
tuning all coils. Latest
circuitry including AVC and
Neg. Feedback. Three watt output.
Sensitivity and reproduction of a very high
standard. Chassis size 139 x 61in. Height 791n. Edge
Illuminated glass dial 119 x 39in. Vertical pointer.
Horizontal station names. Gold on brown background. A.C. 200/250 v. operation,

Aligned and tested ready for use. E 13 . 10 . 0 Carr. & Ins. 5/ -

Complete with 4 Knobs -walnut or ivory to choice. Indoor FM aerial 3/6 extra.
Three ohm P.M. speaker only required. Recommended quality speakers.
10in. Rola (Heavy Duty) 301-
8in. Goodman special cone 21/6

Post & Pkg. 1/6.
As previously announced fresh supplies are now being received, but we regret some slight
delay may be experienced in failing orders for this popular item.
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

Terms: C.W.O. or C.O.D. post and pocking up to }lb. 7d.;
Ilb. I/I; 31b. 1/6; 51b. 2/-; 1016. 219.

CONDENSERS -Silver Mica. All pref.
value., 2 pi. to 1,000 pf., 6d. each. Ditto
ceramics 9d. each. Tubulars 450 v. T.C.C.
etc., .001 sold. -01 and .1,350v., 9d. each
.02-.1/500 v.. 1/- each. .25 Hunts 1/8. 5
T.C.C. 1/9. .001 elm 5/8. .001 20 kv. 9/6
RESISTORS -FULL RANGE 10 ohms -
10 megohms 20%, 9 w. and 9 w. 3d., w. 5d.
(Midget type modern rating), 1 w. 64., 2 w.
Od., 10% Hi -Stab. 9 w., 5d., 9 w., 7c1., 5%

ohms
91/...,).1% HI -STAB, i wo 1/8 (10-100

PRE-SET W/W POTS. T/V type. 25 ohms -
50 K ohms 3/, 10K-2 Meg. (Carbon 3/-).
SPEAKER FRET -Expanded Bronze ano-
dised metal 8 x 8in., 2/3; 12 x 8in., 3/-:
12 x 12in., 4/6; 12 x 16in., 6/-; 24 x 12in.
9/-; 36 x 12in., 13/6, etc., etc.
TYGAN FRET (Contemporary pat.), 12 x
121n. 12 2/-; x 18in., 3/-;12 x 24in. 4/, etc.
LOUDSPEAKERS -P.M. 3 ohms, 291m,
Elae, 17/6. 311n. Goodman 18/6; Sin.
Rola, 17/6. 6in. Elac, 18/6; 7 x 4in. Good.
mans Elliptical, 18/6; 81n. Rola, 20/-; 10in.
R. and a., 25/-; 10in. W.B.-HF1012, 95/-,
12

Cross.PI Oversey15 Filter,ohma 9w17th6.6/41n.
Tweeter

and

Electrolytics All Types New Stock
TUBULAR CAN TYPES

25/25 v. 50/12 v. 1/9
50/50 v. 100/25v.2/-
8/450 v. 4/350 V. 2/3
10+16/450 v. 5/6
52+32/450 v. 6/8

8+8/950 v. 4/6
82+32/275 v. 4/6
50+50/350 v. 6/6
60+250/275 v. 12/6

100 +200/275 v.12/6
Comprehensive range in stock.

VOLUME CONTROLS -5K-2 Megohms.
ALL LONG SPINDLES, MIDGET TYPE,
I/in. diem. Guar. 1 yr. LOG or LIN.
Ratios less Sw., 3/-. D.P. Sw, 4/8. Twin
gang stereo controls less Sw., 6/6. D.P. 8w.
8/-.

RADIOGRAM CHASSIS

2 WAVEBAND CAR RADIO KIT Recommended Buy
12v. operation Med. et Long Waves

Moden development of the famous Brimar
Hybrid vibratorless car radio circuit. Five
latest type Brimar low voltage valves and power
transistor. R.F. stage and permeability pre -
aligned Cyldon Tuner Unit provide extremely
good sensitivity and signal noise ratio. Printed
circuit for easy construction and 7 x 41n. elliptical speaker for fidelity output.
Self-contained in neat metal cabinet 8 x 7 x 2f in., with attractive calibrated dial.
Speaker and power transistor stage mounted separately approx 8 x 5 x 31n

Instruction booklet and parts list available. 3/6 post free.

Complete Kit
Bargain Price

£12.19.6 r3 6

RADIO COMPONENT

SPECIALISTS
70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Established 1946.

Tel,: THO 2188. Hours: 9 a.m.-6 p.m. I p.m. Wednesday
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CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE
FELGATE ELECTRONIC

INVERTER MK II

FROM 210250 VOLTS D.C.
NO MOVING PARTS

FREQUENCY CONTROL
Manufactured by

McCARTHY
RADIO AND ELECTRONICS

LIMITED
STUDLAND HALL. STUDLAND STREET,

LONDON, W.6.

YOU are Livited to apply for
a copy ofour illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works, Telephones:
Wellington Crescent, I MALden 0334 & 2988
New Malden, Surrey.

TRANSFORMERS
Since 1931 all types, single and 3-
phs, 6w to 12 KVA, over 1,000,000
during the war, UL Output
Transformers.

SOUND SALES LTD.
Works & Laboratories

West Street, Farnham, Surrey
Farnham 6461

VITREOUS ENAMELLED RESISTORS
FULLY R.C.S.C. TYPE APPROVED, 101.2 to 1001(12, our
RWV4-K and RWV4-L style resistors conform to Inter -
Services Spec. RCS III.
Other styles available. R.C.S.C. type approval pending.

Rating in watts
RCSC
Style

CGS
Style RCSC Cornmer-

cial
Range

VPF I 1.5 2 0.50 to SKS)
RWV4-1 VPF4 3 4 0.50 to I 5K0
RWV4-K VPFIO 4.5 10 10 to 68K01
RWV4-L VPF14 6 14 10 to 1001(0

THE C.G.S. RESISTANCE CO., LTD.
MARSH LANE, GOSPORT STREET, LYMINGTON, HANTS.

Tel. Lymington 2811
London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147

RECO KITS
" RECO" MIDDY ONE

TRANSISTOR KIT

(MIL Waves.) Size 41in. x
31i n. x tin. Variable regen.
control Vari Q ferrite rod
aerial. Min. dynamic ear-
piece with insert. Pencell
battery. Complete kit with
Ediswan transistor and easy
build diagrams. 39/6. P.P.1/6.

" RECO " PIISH-PIILL FIVE KIT
NIL Waves and Trawler Band.

(Size: 61in. x 41in. x Ifin.)
As the Transigen Three but with Push -Pall RC101's
output. Uses five EDISWAN Transistors. New
improved 3in. speaker. Complete kit 261101.. P.P. 2.6
Easy build practical wiring diagrams free with kit.
Dorset customer writes: " Makes tine car radio."

"RECO" TRANSIGEN
THREE

(MIL Waves and Trawler
Band.)

Entirely self contained.
R.N. stage with EDISWAN

transistors. Combined volume and sensitivity control.
On test (50 miles Irons London) tuned in the Home,
Light and in the evening Radio Luxembourg, A.F.N.
and many others. Attractive pale blue polystyrene
case with red grille. Dynamic min. earpiece. Complete
kit with easy build diagrams and battery, 79/6.
P.P. 2/6.

"RECO" PUSH-PULL
FOUR KIT

(XL Waves and 2 S.W.
coils free upon request.)
Four EDISWAN tran-
sistors. Volume control.
3in. speaker. Improved
lay -out. Gleaming pale
blue polystyrene case
with red speaker grille.

Complete kit with easy build diagrams and 3-voit
battery, fz13/6. P.P. 2/6.
Parts price list and circuits for the above kits 2/6

AFTER SALES SERVICE
RADIO EXCHANGE COMPANY

(Dept. W.W.
27 Harpur Street, BEDFORD

Closed 1 o'clock Saturdays. Telephone Bedford 1367

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:-

FERRANTI 71-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.
can be selected by plug -board tappings. The selected
output voltage is automatically maintained constant
within +4.."; at all loads 0 to 30/371 amps., when the
supply voltage is varying over the range +8% to
-12%.
 Frequency compensated 45-55 and 54-66 c/s.
 Excellent output wave -form.
 Can also be used as a variable transformer.
 Unused. Complete with spares and instruction

book.
P. B. CRAWS H AY

94 Pixmore Way, Letchworth, Herts. 'Phone 185I.11111111GIIE
STEEL, CADMIUM

PLATED, FRONT PANEL, AND HOUSING,
EXTERNALLY CELLULOSED IN GREY.

UNUSED, UNDRILLED, UNPUNCHED "WESTERN ELECTRIC"

SURPLUS EQUIPMENT CASES
TYPE FRONT PANEL CHASSIS PRICE

A 19x 5in. 161 x 10 x1S1n. deep 15/-
B 19x 6 /in. 161x 7 xl1ln. /17/6
O 19 x 61in. 161 x 10 x 1 lin. 201-

19 x 81in. 161x 7 x 3in. 22/6
E 19x Blin. 161 x 10 x 3fn. 25/-
F 19 x 101in. 161x 7x 3M. 27/6

Carriage (Inland only) 4/6 each. Cash with order, please.

Offered subject to being unsold. (Only type F available
in quantify. Others down to 30-40 of each.)

WIRELESS SUPPLIES UNLIMITED (Props. Unlimitex Radio Ltd.)
264-266 OLD CHRISTCHURCH ROAD, BOURNEMOUTH, HANTS.

STANDARD SIZES. SUITABLE FOR RACK MOUNT-
ING, OR FREE-STANDING UNITS. ALL WITH HOUS-
INGS, AS LOWER ILLUSTRATION, WITH LOUVRED
ENDS AND SLOTTED BACKS TO TAKE CON-
TROLS, SOCKETS, ETC.

Phone:
BOURNEMOUTH 24567

Telegrams: Limitrad Bournemouth.
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Brand new, indi-

VALVES av ddu a i gl yu acrhaenctke eu dd

AC/DD 216
ACJP 4/6
AC/PI 216
AC5PENDD 4/-
AC6/PEN 5/-
AC/SP3 4/6
AL60 6/-
AR8 5/-
ARDD5 2/-
ARP3 3/-
ARP4 3/6
ARPI2 2/9
ARP2I 5/6
ARP24 3/6
ARP34 4/6
ATP4 2/9
ATP7 5/6
AUI 51-
AU4 5/-
AW3 4f-

BT45
BL63 6/-

BT9B 40/-
041 3/3
D42 4/-
D77 43
DA30 12/6
DAF86 8/-
DET5 151-
DET19 2/6
DET20 2/6
DF70 9/-
DF72 7/6
DF96 8/-
DH76 4/9
DK96 8/-
DL72 7/6
DL7I 81-
DL96 8/-
E1323 25/-
E1524 6/6

EA50 ...... 1/6 H63 3/6
EAC9I 4/6 KBC32 51-
EB34 1/6 KF35 5/-
EB91 4/3 KT2 4/-
EBC33 6/- KT31 81-
EC52 3/- KT33C 7/-
ECC32 -
ECC8I 61/ la V

6/-
ECC82 ...... 6/9 KT241 9/-
ECC83 71- KTW62 ... 7/6
ECC84 7/9 KTW63 ... 6/6
ECC9I 4/- L30 4/-
ECL80 9/6 MH4 3/6
EF22 7/3 ML4 4/-
EF32 5/- ML6 6/-
EF36 3/6 MPT42 513
EF39 4/6 MS/PEN . 6/-
EF50 2/6 N34 8/-
EF52 5/- NRI5A ... 3/-
EF54 - 3/6 NT37
EF55 6/- (4033A) 101-
EF70 4/- OD3 ...... ... 5/-
EF80 6/9 P61 2/6
EF85 6/10 PCC84 . 8/-
EF86 9/- PCC85 ... 81-
EF89 8/-
EF91 413: 1%82°5 4/6
EF92 5/- PEN46 . . 5/6
EL32 3/9 PEN65 6/6
EL35 . 9/. /- PEN220A 3/-
ELM 83 PENDD/
ELB4 8/3

1360 9/6
EL9I 7
EM4 4/- PG7/5 15/-

ESU208 8/-
EY51 813 PL82 81-
EY91 . 3/6 PL83 91-
EZ40 7/- PM4DX 3/-
EZ80 7/6 PT25H 7/6
FVV4/500 .6/6 PY82 8/-
H30 5/- QP2I 6/-

QP25 5/3 E7GT 7/6 61-IA7 4/3 2AX7 . 7/- 815 80/-
QQVO 6-40 45/- L4 39 6H6M 2/- 2C8 76 816 301-
QS75/20 ... 6/9 LDS 3/6 6H6GT 1/9 2E1 22/6 829A 30/-
QS95/10 6/9 R5 6/9 615 3/6 2H6 2/- 843 7/6
QS 108/45 ... 6/9 S5 61- 617 76 2K8GT 9/- 861 15/-
QSI50/15 ... 6/9 T4 4/- 6150 3/3 21SGT ... 3/6 866A 10/-
RIO 12/6 2A3 8/- 616 4/3 2SC7 4/6 872A 35/-
REL2I 25/- 2A6 7/- 6K6GT 616 2SG7 616 930 8/-
RK34 . 2/6 2C34 216 6K7G 2/3 2SH7 4/9 954 2/-
RL37 3/6 2D4A 41- 6K7GT 513 2517 6/- 956 2/-
SP2 4/- 41- 6K8G 6/6 2SK7 5/- 1619 51-
SP4B 7/6 3A4 6/- 6L5G 6/- 2SL7 7/- 1625 61-
SPI3C 4/6 3B24 3/- 6L6 9/... 2SR7 6/- 1626 4/6
SP4I 2/6 3E29 6L6G 6/6 5D2 6/- 1629 4/6
SP6I 2/- (829B) 601- 6L34 4/6 58 8/- 7193 119
SP210 4/- 3Q5GT ... 9/- 6N7G 6/6 5R 7/6 7475 51-
STV280/40 12/- 3V4 7/3 6N7GT 71- 30 5/- 8010AR _22/6
SU2150A 4/9 4A1 4/6 67G 63 35T 30/- 8013A 10/-
T4I I9/- 4DI 2/6 6R7G 7/6 35Z4 5/- 8020 6/-
TP25 15/- 5U4G 5/- 6R7GT 8/- 35Z4GT 7/- 9001 5/-
TTI I 3/- 5V4 7/- 6SA7 6/- 39/44 61- 9003 5/6
U17 51- 5Y3GT 6/9 6SC7G 5/6 53A 3/- 9004 4/-
U18 6/6 5Z3 8/6 6SC7GT 6/- 58 6/- 9006 4/ -
U27 81-
U52 5/-
UL84 8/6

5Z4G 81-
6A6 5/-
6AB7 5/-

6507 5/-
6SH7 5/-
6517 6/9

5 6/-
71A 4/6
77 6/-

Cathode Ray
Tubes:

UL85 ..... 7/-
V2D336 ... 8/-
V248A 4/-
VP23 316
VR78 41-
VR9 8-
VRI905/30 7/6

6AC7 43
6AG5 41/6

8/-
6A176AG7 4/3
6AK5 6/9
6AK6 7/6
6AK7 81-

6SF5 8/-
65.17G 6/6
6SK7 5/6
6SL7GT 6/9
6SN7GT 4/6
6SQ7 66
6SR7 6/6

78 71-
80 6/3
82 8/-
83V ...... _12/-
84 12/6
85A1 12/-
89 61-

3BPI
513P1 35-
5CP1
5FP7 45/-
VCRX258 (with
scanning coil)

45/ -

VRI50/30 ... 7/3 6AM5 5/- 6SS7 5/-
...... ......

210LF 31- Photo Tubes:
VSII0 4/- 6AM6 613 6V6G 5/6 210VPT 7 pin 2/6 GSI6 12/6
VT25 8/- 6B8 56 6V6GT 6/- 217C 17/6 Special Valves:
VU111 3/3 6138G 2/6 6X4 5/6 446A 14/- 2.131 45/-
VU120 3/- 6C4 4/- 6X5GT 6/6 705A 176 3A/1481 ...45/-
VU133A . 3/- 6C5 6- 723A/B 45/- 7158 97/6 31/170/E . f35
W31 7/- 6C6G 4/6 707 7/- 7I7A 8/6 31192/E L37110
Y63 51- 6C8G Sf- 8D2 216 801 61- 723A8 52/6
Y66 8/- 6E5 5/- 9D2 3/- 803 22/6 726A 27/6
Z31 6/- 6F5G 5/6 10Y 8/6 805 30/- ACT25 40/-
IA3 3/6 6F6 7- 12A6 5/- 807 AMER 513 CV691 60/-
IA5GT 5/- 6F8G 6/6 12AH7 7/- 807BR 3/9 KR3 45/-
ICSGT 7/6 6F12 4/6 12AT7 6/6 808 8/- VX7110 ...15j-
1D8GT 6G6G 3/- 12AU7 6/9 813 67/6 WL417A ...15/ -

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves.

All U.K. orders below 10/- P. & P. I/-; over I0/- 1/6: orders over f3 P. & P. free. C.O.D. 2/- extra. Overseas postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please write your requirements.

MOVING COIL ROUND HAND MICRO-
PHONE No. 13. 21in. diam. with press
switch. 12/6. P. & P. 1/-.

I.F. TRANSFORMERS. 4-5 Mc/s. American
made in black crackle finish housing, 6/-.
P. & P. 1/-.

HRO MAINS power pack, input 115/250 v.
A.0 Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
E3, inc. carr.

VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P 2/6.

TRANSMITTER CABINET with door at
back. 77in. high x 29in. wide. Rack fitting type.
f17/10/.. Carr. fl.

FERRANTI TRANSFORMER. Oil cooled.
20/19.5 KVA, 3 phase, 50 cycles. Pri. 360-380-
400-420-440 volts. Sec. 2700-2900-3100-3300-
3500 volts. 2.1 amps. Voltage regulation by
simple switch. Pri. and sec. Weight 1,1501b.
Price £125. Carr. at cost.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 c/s. Sec. I. 2.5 v. CT
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at 1 I amps., 4,000 v. insulation. Price
E2/19/.. P. & P. 5/-. Primary 0-190-210-230-
250 v. 50 c/s. Sec. I.. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation,
EI/16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 v/amps. Sec. I. 63 v. 1-6 amps. 2.6.3 v. CT
3 amps. 3. 6.3 v. CT 3 amps. 4. 6.3 v. CT 3
amps. f1/12/-. P. & P. 5/-.

LOW RESISTANCE HEADPHONES.
brand new, type CLR 5/-; Balanced Armature,
7/6. P. & P. 1/-.

TELEPHONE HANDSET. Standard G.P.O.
type, new, 12/.. P. & P. 1/6.

AVOMINORS in leather case with leads.
Fully tested and guaranteed, with batteries.
2,000 v. D.C., f2/19/6. P. & P. 2/6.

NEW PRODUCT OF
Model 127A Pocket
size meter. Sensi-
tivity 20,000 o.p.v.
D.C. 1,000 o.p.v.
A.C.
20 ranges.
D.C. current 50/zA
to I amp.
D.C. volts 0.3 v.-
1,000 v. (25 kV. by
probe).
A.C. volts 10 v.-
1,000 v.
3 resistance ranges
from 0-20 meg-
ohms (self con-
tained). Metre
40,LA 3 -tin. arc.
Accuracy D.C. 3%
A.C. 4% ohms 5%.
Dimensions 51 x 31 x lain. Weight 14 oz.
Price flO complete with instruction manual,
test prods and clips. Leather case EI/12/- extra.

TAYLOR

OUTPUT TRANSFORMER, in screening can
giving 9 different ratios 10 : I up to 120 : I for
battery receivers or any high resistance pentodes
used as output valves, 616. P. & P. 1/6.

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
L117/6. P. & P. 5/,

TRANSFORMERS. Relay supply. Primary
230 v. Sec. 0-27/29/31 v. at 0.5 amps., 15/-.
P. & P. 5/ -.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

ROTARY TRANSFORMERS. 171 watt,
12 v. input. 1,600 v 110 mA. output, 30/,
P. & P. 7/6.
COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10in., top diameter
0.615in., bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator. ideal for car or roof insulation.
f2/10/-, post free.
SCR 522 RECEIVERS (8C624), 100-156 Mc/s.,
including all valves, 25/, P. & P. 5/-.
H. T. CHOKES made by Bendix Radio
(U.S.A.) 3 henrys .600A D.C. 25 ohms D.C.
resistance 18 volts R.M.S. 60 cycle test f1/12/6.
P. & P. 6/,
Ditto 10 henrys 250 Amps D.C. 90 ohms D.C.
resistance 1500 R.M.S. 60 cycle test 16/6. P. &
P. 3/6.
THROAT MICROPHONES T30 U.S.A. 3/6.
P. & P. 1/6.
VIBRATOR UNIT. 12 v./I60 v. 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New. Including one
6X5G valve and vibrator. 17/6. P. & P. 5/-.
CARBON INSET MICROPHONE. G.P.O.
type 2/6. P & P. 1/-.
INSULATION TEST METER. Testing
voltage adjustable up to 6,000 v. D.C. Mains
supply 180/250 v. In wooden case E25. Carr.
10/-.
TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition. 1.5-
12 Mc/s. line-up: 12S7 (I), 12SQ7 (I), 12A6
(2), 12SK7 (3), power requirements 12 volt
L.T., 225 volts H.T. £11/10/-, carriage 12/6.
SPECIAL BUILT POWER PACK for the
above. 230 volt A.C. mains. including 6X5gt
valve. L3/S1-, carriage 5/-.
TRANS RECEIVER. Number 22. 2 mego-
cycles to 8 Mks. Built almost exactly as Num-
ber 19. Set much more economical in battery
consumption. Complete in fully working
condition with power pack for 12 volts, head-
gear and microphone, assembly key. f9/1916
carriage 15/-.

PERSONAL CALLERS WELCOME I
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"AS- N U"
REGUNNED T.V. TUBES

Supplied from stock, and despatched
by British Railways same day.
COMPLETE NEW GUNS fitted in
every tube and fully guaranteed for
TWELVE MONTHS.

Mullard Mazda

I2in. E4 10 0 E4 10 0

I4in. E4 15 0 LS 10 0

I5in. E6 0 0

I6in. E6 10 0

I7in. E5 10 0 LS 17 6

2Iin. E8 10 0 E8 10 0

Plus I0/- carr. and ins.

Other types available. Please contact:

J. P. WRIGHT
la Shotton Street,

Doncaster
Sole Distribution Agent

Phone: DON 2636 or 66252.

Kodak
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

require an

ELECTRONIC MECHANIC
for its Harrow factory. This job will
transfer to its Stevenage factory Decem-
ber 1960. Stevenage Development
Corporation Housing available to
residents in Greater London area.

The job will entail carrying out elec-
tronic repair work including the
diagnosis of faults on a fairly wide range
of equipment. Knowledge of amplifiers
and electronic timers an advantage.
Previous experience in electrical and
mechanical fields essential. Age group
25-35 years preferred. Good base rate
plus merit pay scheme, together with
free sickness and pension plans. Five
day week.

Write for application form to:
Personnel Manager,

KODAK LIMITED (Factories),
Wealdstone, Harrow,

Middlesex.

VACANCIES IN GOVERNMENT SERVICE
A number of vacancies, offering good career
prospects, exist for: -
RADIO OPERATORS .. MALE
CYPHER OPERATORS 1 MALE AND
TELEPRINTER OPERATORS f FEMALE
Write, giving details of education, qualifications
and experience to: -
Personnel Officer, G.C.H.Q. (8/R.C.0.), Foreign
Office, 53, Clarence Street, Cheltenham, Glos.

N U CLEAR
INSTRUMENTATION

Supervisory and technical staff are
required by the United Kingdom Atomic
Energy Authority in the Instrument Depart-
ment at Windsoale and Calder Works,
Cumberland.

The department is responsible for the
maintenance, calibration, installation and
commissioning of industrial and electronic
instrumentation in the chemical reactor and
laboratory plants of a large atomic energy
establishment. Vacancies exist in each of
the following sections:
(a) MAINTENANCE A group re-

sponsible for the maintenance of
electronic equipment used for the
detection and assessment of radio-
activity. Applicants should have
considerable experience of pulse
circuitry and a knowledge of counting
techniques would be an advantage.
In certain posts experience In the
maintenance of pulse height analysers,
simulators or data logging equipment
is necessary.

(b) INSTRUMENT TRAINING
SECTION which is responsible for
the training of instrument mechanic
apprentices at Wmdscale and Calder
Works. The duties will involve
demonstration and lecture work
concerned with training on Electronic
and Physical instruments, instrument
fitting and constructional work
associated with instrument panels.
Candidates for these posts would be
expected to inspire confidence and
have the ability to express themselves
clearly and concisely.

Applicants for all posts must have served
a recognised Engineering Apprenticeship or
have had equivalent training. Possession of
O.N.C. may be an advantage.
Salary: within the scales: -

Supervisor, E925 at age 30 to £1,105 p.a.
Technical Staff, £740 at age 26 to £925 p.a.

Contributory Superannuation. Staff Hous-
ing Scheme.

Send postcard for application form,
quoting ref. (P/W.46/J48) to Recruitment
Officer, U.K.A.E.A. (Production Group),
Windscaie Works, Benefield, Seascale,
Cumberland. "

Closing Date October 7th, 1960

UNITED COMPONENTS LTD.
Design and Manufacturing Organisation

for

R.G.D. - REGENTONE - ARGOSY

Invite applications from Electronics Engineers for
Senior and Junior positions in expanding design
teams engaged on the following work:

Television Receiver Design.
Radio Receiver Design.
Transistor Applications for Radio and T.V.

Receivers.
Test Equipment Engineering.
Instrument Standardising.
Component Testing.
Technical Clerk.

These appointments offer unrivalled scope for
personal advancement. Excellent working con-
ditions with every facility required for top quality
work. Salaries are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applications will be
regarded as strictly confidential.

Write to: Chief Engineer,
United Components Ltd.,

Eastern Avenue West, Romford, Essex.

LYONS RADIO LTD.
TYGAN SPEAKER MESH. Plastic, non -creasing, fadeless, washable, acoustically
perfect, easily fitted. Send S.A.E. for quotation and samples. State size required.
CATHODE RAY TUBES. Type VCR97, as new, in original crates. PRICE ONLY

27/ 6Ca ge2MAGNETRONSTYPE 726A. As new and unused in original cartons. PRICE ONLY
15/-.
PHOAIULTIPLIERS TYPE 931A with resistance net -work asby. PRICE ONLY
52/8.
VALVE BARGAINS. All tested before despatch and guaranteed. VR101 (MHLDS)
9/6. VR102 5/-. 7E6, 7N7, 7F7, 28D7 all at 5/6 each. 12K8 10/6. 25L6 8/6.
EF50 2/6. 68117 2/6. 6C4 3/6. 6AM5 5/-. 803 12/6. Post 6d. each. Over 3 post
free. Many other types of Magnetrons and special industrial types in stock; enquiries
welcome.
LOUDSPEAKER BARGAIN. 31in. square, moving coil type, 3 ohms, ex new equip-
ment. PRICE ONLY 10/6. Poet 1/9.
CRYSTAL MICROPHONES. Fitted with long screened lead, for desk or hand use.
Brand new, imported. PRICE ONLY 22/6. Post 1/6.
MODULATION INDICATORS (ex Govt.). Battery operated test sets designed to
measure depth of modulation of signals between 2.4 and 6.25 Mc/s. Housed in neat
metal cases 111 x 71 x Olin. Fitted with 2i in. die. 0/500 micro -ammeter, 1 mA. meter
rectifier, triode valve, etc. These units could also serve as an excellent basis for a
first-class valve voltmeter, etc., at the exceptionally low price. ONLY 35/-. Post 3/6.
3 GOLDHAWK ROAD, SHEPHERDS BUSH, LONDON, W.I2

TELEPHONE: SHEPHERDS BUSH 1729

BOROUGH POLYTECHNIC,
BOROUGH ROAD. S.E.1

Principal:
James E. Garside, M.Sc.Tech., F.R.LC., F.I.M., F.Inst.F.

Department of Electrical Engineering and Physics
Head of Department:

V. Pereira -Mendoza, 31.0c.Tech., M.LE.E.
Special Advanced Courage in

TRANSISTORS and PULSE TECHNIQUES
The following part-time courses will be held during the Session 1960/61:
1. Principles and Application of Transistors -course of twenty lectures, offered

both in afternoon and evening, commencing 4th October 1960.
2. Translator Measurements and Applications -laboratory course of eight periods,

available both afternoons and evenings, commencing 11th and 12th October
1960.

S. Pulse Techniques -evening course of twenty-three lectures, commencing 3rd
October 1960.

4. Pulse Circuits (Valve or Transistor) -Laboratory course of twelve periods, avail-
able both afternoons and evenings, commencing 3rd and 6th October 1960.

5. Design of Logical Circuits -Lecture and practical course of twenty-three periods,
on Friday afternoons, commencing 30th September 1960.

Leaflets giving full details of the above and of other courses in Electrical Engin-
eering and Electronics (mcluding application to nuclear instruments) available on
request from: -

The Secretary, Borough Polytechnic, Borough Road, London, BEd.
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YOU can get further
with

CREI ADVANCED
ELECTRONICS

EDUCATION
C.R.E.I. home study courses in Electronics are the
culmination of 33 years of working closely with leading private
companies and Government agencies in the United States. The
result is a modern advanced programme of education
comparable in technological content to that offered by technical
colleges.

C.R.E.I. (London) as the European Division of The Capitol
Radio Engineering Institute of Washington, D.C., are now able
to offer these courses to you, with the same individual tuition
methods which have made our courses outstanding in the
United States.

The demand for C.R.E.I.-trained men is shown by the fact that
more than fifty corporations and Government agencies in the
U.S.A. have agreements with C.R.E.I. for enrolment of employees
under company sponsorship.

C.R.E.I. have recently compiled a complete course in Nuclear
Engineering Technology.

(C.R.E.I. courses have been officially approved in the United Kingdom for the
purpose of part refund of fees to members of all three Services).

If you have had at least two years of practical experience in electronics or the equivalent please

write for free catalogue and full information to:

C. R. E. I. (LONDON), 132/5, SLOANE STREET, LONDON, S.W. I .

Telephone: SLO 8277
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DEVELOPMENT ENGINEERS
FOR

ELECTRONIC EQUIPMENT
E.M.I. Electronics Ltd., has a number of very interesting
vacancies for Electronic Engineers in the development
teams of its Airborne Radar Division. The work involves the
very latest techniques particularly relating to the application
of transistors.

Applicants should possess as a minimum qualification a
University Degree or H.N.C. in electronics, electrical

engineering or physics and should preferably, though not
essentially, have had experience of some of the following:
radar, links, display circuitry, pulse circuitry. The vacancies
are for Senior, Intermediate and Junior Engineers and for
those wishing to broaden and develop their careers progres-
sively these posts offer excellent opportunities.

Please write, giving full details and quoting Ref. EL/3/A, to:

Personnel Manager,
E.M.I. ELECTRONICS LTD.,

HAYES, MIDDLESEX.

TRIALS ENGINEER
The G.E.C.

Applied Electronics Laboratories
Stanmore, Middlesex,

are seeking engineers to assist in the
preparation and conduct of trials of
missile electronic equipments, and in the
design of associated test equipment.
Some experience in pulse or radar
techniques is desirable.

Applicants must be prepared to work
for limited periods away from home,
within the U.K. Generous initial
salary, reviewed annually.

Please apply in writing to the Staff
Manager, quoting Ref. WW/NB.

RADIO TECHNICIANS
IN

CIVIL AVIATION
Men aged 19 or over for interesting work
providing and maintaining aeronautical tele-
communications and electronic navigational
aids at aerodromes and radio stations in the
U.K. Fundamental knowledge of radio or
radar with some practical experience essen-
tial; training provided on special types of
equipment. Salary according to age and
station, approx. C670 at age 25 rising to 095.
Prospects of permanent pensionable posts.
Good opportunities for those who obtain
O.N.C. in Elec. Eng. and certain C. and G.
Certificates for promotion to posts with
maximum salaries of C875, CI,035 and CI,260.
Apply to the Ministry of Aviation (ESBI/RT),
Berkeley Square House, London, W.I, or to
any Employment Exchange (quoting Order
No. Westminster 3552).

COUNTY BOROUGH OF GRIMSBY
Education Committee

COLLEGE OF FURTHER EDUCATION
Principal: E. S. GREEN, B.Sc., A.R.I.C.

Applications are invited for the posts
of Grade " A " Assistant in Radio Operat-
ing, and Grade " II" Assistant in Radar
Maintenance in the Nautical Department
of the College.

Applicants should hold the 1st class
P.M.G. Certificate, and possession of the
Ministry of Transport Radar Maintenance
Certificate would be an advantage.

Salary, £520 to £1,000 per annum
(Grade A ") or £700 to £1,150 per
annum (Grade " B "). Increments may
be payable for approved experience.

Application forms are obtainable from
the undersigned, and should be returned
within fourteen days of the appearance
of this advertisement.

Applications in response to previous
advertisements need not be resubmitted,
as they will be considered automatically.

Canvassing will disqualify.
R. E. RICHARDSON,

Education Office, Director of Education.
Eleanor Street,
GRIMSBY.
9/00.

TECHNICAL CLERK
The Export Department of S. Smith & Sons
(England) Limited require a Technical Clerk
to assist in the preparation of parts lists.
service instructions and similar data relating to
electrical instruments for the guidance of
Overseas Sales and Service Distributors. He
will also be required to deal with enquiries
connected with car radio sets.
Applicants should have an understanding of
basic electrical principles such as are employed
in automobile instruments and some knowledge
of radio receivers. Previous experience in the
Motor Industry desirable and a general interest
in motor vehicles essential.
Applications quoting reference SM.337 should
be addressed to:-

The Staff Manager,
S. Smith & Sons (England) Limited,

Cricklewood, London, N.W.2.

UNICAM INSTRUMENTS
LIMITED

This Company specialises in the
production of high -quality optical
instruments for use in spectrum
analysis and has an international
reputation as a leader in this field.
At all stages of manufacture the best
standards of workmanship are
needed.

We have vacancies for men with
electronic experience for testing.
Radar and radio technicians with
fault finding experience would be
suitable.

If you have the kind of back-
ground which you think would fit
you for this interesting work in a
pleasant University city, please let
us have full details of your quali-
fications and experience.

Write to-The Works Manager,
Unicam Instruments Ltd.,
Arbury Works, Cambridge,

quoting reference ES45.
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TECHNICAL

TRAINING

in radio
television

and
electronics

engineering

with

'Cs

The decision is YOURS. To be a success
in your chosen career; to qualify for
the highest paid job; to control a
profitable business of your own.
ICS home -study courses put your
plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,
at your own pace, to the top.

Choose the RIGHT course :

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL TELEVISION
RADIO AND TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING. ELECTRONICS

COMPUTERS AND PROGRAMMING

A.M.BRIT. I.R.E.; City and Guilds
Telecom. Technicians.

C. & G. Radio and T.V. Servicing
(R.T.E.B.).

C. & G. Radio Amateurs Certificates.

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL. IN AND POST THIS COUPON
TODAY

You will receive the FREE 60 -page ICS
Prospectus listing examinations and
ICS technical courses in radio, television
and electronics PLUS details of over 150
specialised subjects.

LEARN -AS -YOU -BUILD

Practical Radio Course

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4 -VALVE
T.R.F. and 5 -valve superhet radio re-
ceiver, Signal Generator and High -
quality Multimetre. At the end of the
course you have three pieces of per-
manent and practical equipment and
a fund of personal knowledge and
skill . . . la Practical Radio courses
open a new world to the keen Radio
amateur.

Other ICS courses include:
MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING . . . SEL-
LING AND MANAGEMENT,
ARCHITECTURE, WOODWORK-
ING, FARMING, GARDENING,
ART, PHOTOGRAPHY.

PLEASE STATE ON COUPON SUBJECT YOU

ARE INTERESTED IN.
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PERSONAL CALLERS welcome at the 1.C.S. Information Bureau,
73, Kingsway, London, W.C.2.

OCCUPATON AGE
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 FERRITES FOR DIGITAL COMPUTING 

DEVELOPMENT ENGINEERS

lead the field in the application
of ferrites for computer storage

To keep pace with rapid expansion

TWO

with a degree, City and Guilds or equivalent qualifications and preferably
some experience of pulse circuits are required to assist with the design
of Electronic Test equipment for square loop ferrite memory cores and
matrix planes, and to undertake development work in connection with
technical enquiries.

Apply in confidence to the Regional Personnel Manager.

THE PLESSEY COMPANY LIMITED
Wood Burcote Way, Towcester, Northants                       

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or
Works Labour Manager, Chapelcross Works, Annan,

Dumfriesshire, Scotland.

VACANCIES FOR RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT SERVICE AT

CHELTENHAM
Experience in one or more of the following:-
It) Maintenance of radio communication receivers.
(2) Sub -assembly lay out, wiring and testing of radio

type chassis.
(3) Cabling, wiring and adjustment of telephone type

equipment.
(4) Fault finding in and maintenance of electronic

apparatus.
(5) Maintenance of teleprinter or cypher machines

and associated telegraph equipment.
Basle Pay £9/9/8 per week plus merit pay, assessed
at interview and based on ability and experience as
under:-

ORDINARY RATE 10/- to 32/ per week.
SPECIAL RATE 38/.: to 701- per week.

Opportunities for permanent and pensionable posts.
Five-day week; good working conditions; single
accommodation available.
Apply in writing to:-

Personnel Officer,
G.C.H.Q. (RDC/3),

53, Clarence Street,
Cheltenham, Glos.

TRANSFORMER
DESIGN

ENGINEER
Aged 19124 to work with team of designers
on Audio and small power transformers.
Excellent prospects in expanding organisation.

READING WINDINGS LTD.
169, BASINGSTOKE ROAD,

READING, BERKS.

NORTHAMPTON COLLEGE
OF ADVANCED

TECHNOLOGY, LONDON.
St. John Street, E.C.1.

The Electrical Engineering Depart-
ment has vacancies for Grade II and
Grade III Laboratory Technicians in
the engineering and electronics labora-
tory. Applicants for Grade II post
should have obtained at least an O.N.C.
Facilities will be granted for applicants
successful in Grade III to take or con-
tinue a suitable course. Salary accord-
ing to L.C.C. scale. Applications should
be addressed to Head of Electrical En-
gineering Department.

GOODMANS INDUSTRIES

LIMITED

are extending their laboratories and
wish to engage Junior Engineers for
development work on loudspeakers.

If you have a genuine interest in
loudspeaker development and an
H.N.C. or City and Guilds Final,
telephone the Technical Director,
Mr. J. MOIR, M.I.E.E., WEMbley
1200 to arrange an interview.
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IBM

UNITED KINGDOM LIMITED
CUSTOMER ENGINEERING

Due to continued expansion, International Business Machines, the largest company
of its kind in the world, requires Customer Engineers to be responsible for the installation,
maintenance and efficient working of IBM's whole range of Data Processing equipment
including computers, calculators and electro-mechanical accounting machines. Applica-
tions are invited to fill the following vacancies for the November Schools:

1. COMPUTER ENGINEER Applicants (age 21-30) should be of H.N.C. (Elec-
tronics) standard or have a sound background in general electronics with emphasis on
pulse circuitry. A knowledge of computer or calculator techniques would be an advantage
but is not essential. Computer Engineers selected for the IBM 700 series machines must
be prepared to spend a training period of 5/6 months in France or the United States. For
the IBM 650 and RAMAC systems, training given in the United Kingdom or Germany.
Excellent starting salaries are offered based on qualifications and experience.

2. ACCOUNTING MACHINE AND CALCULATOR
ENGINEER Applicants (age 21-30) should have the ability to handle complex electro-
mechanical machines and have a sound background in electronics obtained by study for
a National or City and Guilds certificate or through practical experience in industry or
the Armed Forces. Starting salaries will be between £600 and £750 per annum, rising
to £1,000 in approximately three to four years and thereafter according to the individual's
ability. Promotion prospects to computers or to supervisory/managerial appointments
are excellent.

3. JUNIOR ENGINEER Applications are invited from men aged approximately
18-21 who have G.C.E. at Advanced Level in Pure and Applied Mathematics and Physics or
who are studying for a National, City and Guilds or similar qualification. Junior Engineers
are trained initially on a limited number of IBM machines and should very quickly reach
the grade of full Customer Engineer. A starting salary will be given which is commensurate
with the very high standard of man we require. This is probably the best opportunity
of its kind open to technically -minded young men.

Preliminary interviews for all grades will be conducted at the IBM offices which are
located throughout the United Kingdom. Application should be made in writing to the

Personnel Manager, IBM United Kingdom Limited,

101, Wigmore Street, London, W.1.

quoting reference 60/78
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SMITIISRhezo-maig&
BRITAIN'S CAR RADIO SPECIALISTS
INVITE APPLICATIONS FOR THESE POSTS

ASSISTANT FOREMAN
Experience of car radio application and maintenance
desirable but not absolutely essential. This progressive
appointment is in the Service Department.

EXPERIENCED SERVICE ENGINEERS
These appointments hold out very definite prospects
of advancement for the right individuals.

Applications giving full details of career to date should be addressed to:
THE STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD.,
CRICKLEWOOD, LONDON, N.W.2. quoting ref. SM245

MULLARD

SOUTHAMPTON WORKS
1. Testboard Mechanics.
2. Testboard Servicing Mech-

anics.
A number of vacancies exist under the above
classifications, the qualifications for which
are as follows:-
Applicants should have had experience in
radio or television servicing, or industrial
electronic equipment. They should have the
ability to trace and correct faults on electron-
ic equipment, and some experience of the
building of Testboards would be an added
qualification. Applications also welcome from
Radar and Electronic Technicians, about to
complete their Service commitments.
Please write giving full personal details, in-
cluding age and qualifications to the Person-
nel Officer, Mullard Southampton Works,
Millbrook Industrial Estate, Southampton,
quoting reference T.20.
" Mullard" is the Trade Mark of Mullard
Limited.

PlesseyJ

       
TEST ENGINEERING

The Test Equipment Department of a large Radio and Television
 Receiver and Component manufacturing Company has a vacancy for
 a Senior Engineer to form and control a small section engaged on Plan-

ning, Provision and Test methods.
The successful candidate will work in close liaison with Production
Departments and Design Laboratories and will be required to design

 and supply modern, highly productive and efficient test equipment
 and systems for use by unskilled operators on a flow line basis. A
 thorough grounding in Production Planning or Line Experience is

necessary together with a sound technical knowledge of Radio and
Television for British and Continental Systems.
This is a senior appointment and a salary commensurate with respon-

 sibility will be paid.
 Please reply, giving full details, to the

Personel Manager, The Plessey Company Limited,
Vicarage Lane, Ilford, Essex.                        

RADIO POLICE
INSPECTORS OF POLICE (SIGNALS)

required by
GOVERNMENT OF NYASALAND.

Choice of contract terms for 1 tour 2-3
years with 10% gratuity or permanent and
pensionable terms.

Commencing salary according to age and
experience in scale rising to £1,285. Initial
outfit grant and annual uniform allowance.
Free passages. Liberal leave on full salary.

Candidates of good education and
physique, normal vision without glasses,
must have sound knowledge of H.F. and
V.H.F. fixed and mobile simplex and duplex
radio telephone systems and low power
petrol/electricity chargers and alternators.

Write to the CROWN AGENTS, 4,
Millbank, London, S.W.1. State age,
name in block letters, qualifications and
experience and quote M2A/50901/WF.

TEST ENGINEERS
Applications are invited for positions in our Test
Department to work on our Transistorised

STAFF LOCATOR SYSTEM
Previous fault finding experience desirable.
Good prospects of advancement. Staff position.
Five-day week (hours 8-5). Canteen. Apply:

MULTITONE ELECTRIC CO. LTD.,
12/20 UNDERWOOD STREET, N.I.

TELEPHONE : CLE 8022.

BRADFORD INSTITUTE OF TECHNOLOGY
Applications are invited for the post of

SENIOR LECTURER IN ELECTRICAL ENGINEERING

This rapidly expanding department offers exceptional oppor-
tunities for teaching, consulting and research work. Candidates
should be suitably qualified to teach to final degree standard
in Electrical Power and Machines or Electronics and Tele-
communications. The successful candidate will be encouraged
to develop industrial contacts and to undertake research for
which adequate facilities will be available.
Salary scale £1,550 to £1,750 per annum.
Previous industrial and research experience, at a suitable level,
will be taken into account in fixing the commencing salary.
Further particulars and forms of application may be obtained
from the Registrar, Bradford Institute of Technology, Bradford 7

HENRY PATTEN
Clerk to the Governors.
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electronic
engineers

for supervisory appointments
 High technical interest
 Opportunity to travel abroad
 Individual responsibility
 Good promotion prospects
 Excellent salary levels

Ferranti Computer Division are about to make super-
visory appointments in connection with Computing
Installations, planned or already operating, in the U.K.,
France, Norway, Sweden, Italy, Germany, Switzerland,
South Africa and South America.

If you have no academic qualifications, good Service
experience will be favourably considered, as successful
candidates will be given six months' training.

This is an opportunity to join the most progressive
computer team in Britain. Please write, giving details
of your qualifications and experience, to
T. J. LUNT, Staff Manager, Ferranti Limited, Hollinwood,
Lancs. And quote reference CDM.

erranti computers
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UNITED KINGDOM ATOMIC ENERGY
AUTHORITY

A.E.R.E. HARWELL

VACANCIES FOR

ELECTRONIC MECHANICS

ELECTRO/MECHANICAL INSTRUMENT E_
MECHANICS

- Some of these vacancies are with the new establishments being=
=  built nearby at Culham and the National Institute for Research =
 in Nuclear Science, Harwell.

- The work offered is varied and interesting, and working con- E
 ditions are excellent. There are outstanding opportunities for E

advancement. The Authority has sick leave and superannuation
 schemes and is at present operating a local assisted transport
 scheme.
= == Married men living outside the Harwell transport area accepted

=f- or the above posts will be housed within a reasonable time. ==
..7.-_

Please write for explanatory booklet and application forms to
=  Industrial Recruitment Officer, A.E.R.E. Harwell, Didcot, Berks.

--1'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

ALUMINIUM LABORATORIES LIMITED
(The Research and Technical Organisation of the international ALCAN Group

of Companies.)

A PHYSICIST having a good working knowledge of basic electronic tech-
niques, or an ELECTRONICS ENGINEER with a sound knowledge of
physics is required to work on instrumentation problems associated with the
production of aluminium sheet, extrustions and castings. Every opportunity
will be given to the successful candidate to exercise initiative in carrying out
his work, which will include the development and application of new measuring
techniques. A University Degree or an equivalent qualification would be an
advantage, as would experience in research or development work. For further
details please apply to: Personnel Officer, Aluminium Laboratories
Limited, Banbury, Oxon.

CENTRAL ELECTRICITY
GENERATING BOARD

Eastern Division
BRADWELL (NUCLEAR) GENERATING

STATION (ESSEX)

MAINTENANCE CRAFTSMEN
(INSTRUMENTS) REQUIRED

For routine and breakdown maintenance
in respect of the following:-
Mechanical and Electrical Measuring
Instruments.
Electronic Instruments including Radio
and Television.
Telecommunication type equipment.
Rate of pay 5/11 per hour for a 42 -hour
week of 5 days.
Superannuable post. Sick Pay Scheme
and Welfare facilities.
Housing accommodation may be avail-
able.
Application should be made on Form
A.E.6/M which may be obtained from
any office of the Generating Board, or
from the Station Superintendent, Brad -
well Generating Station, Southminster
Essex, to which address completed
applications should be sent.

FIRM
NEAR KINGS CROSS LONDON, HAVE

VACANCIES FOR
EXPERIENCED

ELECTRONIC ENGINEERS
They must have specialised knowledge in
amplifying equipment.
Good salary and working conditions. Write
in strict confidence to:
Box No. 1372 c/o " Wireless World "

NORTHAMPTON COLLEGE
OF ADVANCED

TECHNOLOGY, LONDON.
St. John Street, E.C.1.

The Electrical Engineering Depart-
ment has a vacancy for a Grade I
Laboratory Technician to take charge
of the departmental workshop. Ex-
perience with normal light machine
tools, manufacture and repair of
instruments and laboratory apparatus.
Work includes construction of appara-
tus for laboratory development,
Diploma students, projects and research.
Salary according to L.C.C. scale.
Applications should be addressed to
Head of Electrical Engineering Depart-
ment.

TELEVISION RELAY
ENGINEER

required
to install and maintain control
room and repeater equipment on
new relay network under erect-
ion in Acton, W.3. Competent
personnel wishing to be con-
sidered should apply at once by
letter to the Chief Engineer,

Wireless -on -Tap Limited,
la/3 Westville Road, Shepherds

Bush, W.12.
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Make Your Ability PAY
UNLIMITED OPPORTUNITIES exist today for " getting on"
butbut only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.
STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here-today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now ...
ADVERTISING HORTICULTURE PHOTOGRAPHY
Gen. Advtising., Retail & Complete Gardening Practical Photography
Dept. Store Copywriting Flower & Veg. Growing P.D.A. Examination
ART MANAGEMENT
Oil & Water Colour Business Management
Commercial Illustrating Hotel Mangmt., Wk. Study,

Office Mangmt., F'manship, RADIO, T.V. & ELECTL.
Industrial Management Radio Servicing & Eng.
Personnel Management T.V. Servicing & Eng.

Radio Constrn. (with kits)

SELLING
Commercial Travellers'
Sales Mangmt., Ret. Selling

BUILDING
Architecture, Clerk of Wks.
Building Construction
Bricklaying, Quantity Surv. MECHANICAL & MOTOR
CIVIL ENGINEERING ENGINEERING
Highway Eng., Struct Eng. Engineering Maths.,Weld'g,
Concrete Engineering Diesel Engines and Locos.
COMMERCE
Bookkeeping, Accountancy,
Office Training, Costing,
Secretaryship,Storekeeping,
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical,
Maths. & Machine Drawing
Drawing Office Practice
Structural Drawing
ELECTRONICS
Industrial Electronics
Computers & Maintenance
FARMING
Arable & Livestock
Farm Machinery Maint.
Pig & Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Langs.
G.C.E. subjects at ordinary
or advanced level

Production Engineering
Inspection, W'shop Pract. WRITING FOR PROFIT
Refrigeration. Motor Mech. Short Story Writing
Running and Maintenance Free -Lan. Journalism
(many other subjects) And many other subjects

INTENSIVE COACHING for all principal exam-
inations, including C.I.S., A.C.C.A., I.C.W.A.,
B.I.M., A.M.I.Mech.E., Brit.I.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S., etc.

POLICE
Police Entrance Exam.

CAW"' *dor* I.C.S wejel
r-T (Dept. 222R)
I Intertext House, Parkgate Rd., London, S.W.11

I Send FREE book on

I Name
IAddress

IOccupation 10.60

INTERNATIONAL CORRESPONDENCE SCHOOLS

DEVELOPMENT ENGINEERS
are required for a variety of interesting positions at the Plymouth
Laboratories of BUSH RADIO LIMITED.

I. AN ENGINEER to take charge of a small team developing
Television R.F. and associated Circuits.

2. AN ENGINEER to work on various Television problems,
including Synchronising and Time Bases.

3. SENIOR ENGINEERS and TECHNICAL ASSISTANTS
to work on a range of new products.

Desirable qualifications-a degree, Grad. I.E.E. or H.N.C.,
together with some experience in the appropriate field.
Essential qualifications-enthusiasm and keen interest in this
type of work.

Working conditions are excellent and include a 34 -hour week
and a pension and life assurance scheme. The spacious labora-
tories are in a pleasantly -situated new building in Plymouth-
an attractive modern city contributing to the many advantages
of life in the South-West.

Please apply, giving full details of qualifications, experience and
salary required to:

The Chief Engineer (Plymouth) BUSH RADIO LTD.,
Northolt Avenue, Ernesettle, PLYMOUTH, Devon.

'ENGLISH ELECTRIC'
AVIATION LIMITED

Guided Weapons Division: LUTON  STEVENAGE

wish to make the following

appointments in their Electronics

Department at Stevenage

SENIOR ELECTRONIC ENGINEER
To lead a team designing electronic ground control
equipment for a guided weapon. The work
includes several widely different process -control
problems, and the design of a large special-purpose
analogue and digital computer using transistors
throughout.
The successful candidate will be of graduate level
and will have at least five years relevant experi-
ence. He will be capable of directing system and
circuit design, mechanical design and " packag-
ing ," drawing office effort and prototype proving.

SENIOR CIRCUIT DESIGNER
For the Department's Instrumentation Group
which is responsible for all airborne instrumenta-
tion and data processing equipment in the Com-
pany's guided weapons, and for recording and
monitoring equipment at trials ranges.
The successful candidate will be of graduate level
with at least three years' experience in a respon-
sible position as a circuit designer. He will
carry out or direct all the circuit design work in
the Group.

SENIOR SYSTEMS ENGINEER
To investigate the elements of ground control sys-
tems applicable to radar -guided weapons and
carry out the initial development. The work is
mainly theoretical (although not highly mathe-
matical) but involves working closely with cir-
cuit and mechanical designers to ensure maximum
ease and speed of operation of the system.
Candidates should be between about 25 and 35,
be of graduate level and have experience of either
radar or radio communication systems, and elec-
tronic circuit techniques.

ENGINEERS AND DESIGNERS
There are several vacancies for men who although
attracted by these senior appointments lack suffici-
ent experience at the present time. The wide
range of work covered by the Electronics De-
partment gives its members unrivalled experience
in electronics and control system work and the
normal practice is for the junior men to be given
intensive on-the-job training by their more
experienced colleagues.
Applicants should be of O.N.C. standard or above
and part-time study facilities may be available

ASSISTANCE WITH HOUSING AND
REMOVAL EXPENSES MAY BE AVAILABLE

Apply, in confidence, to:-P. L. Burton, Head of
Electronics Dept., c/o Dept. G.P.S., English Electric
House, Strand, London, W. C.2., quoting reference
"WW 13I6Z."
A member of the BRITISH AIRCRAFT CORPORATION
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V.H.F. RECEIVER UNITS BC -624 D.C. SOLENOIDS TESTED AND GUARANTEED VALVES
(part of SCR -522 Transmitter -Receiver)

4 Crystal controlled
channel, 100-156 Mc/s.

Type 770-28 Push Pull Type, 24.28V 1 Amp. holding
force 12 lbs.; stroke 5/16in. Flange Mounting; Dimen-
Mons: 2/in. high x 2in. x 2in. 6/6. P.P. 2/-

0C3/ VR 10o
(VR105/30) 5/6

OD3/VR150
(YR150-30) 5/6

1381(7 5/6
69K7GT .. 5/-
681.7GT .. 6/6
6SN7GT - 4/6

6963 7/-
6064 .... 10/-
6065 .... 10/-
6073 .... 4/6

(3.0-1.93 metres). Valves Type 137 Push -Pull Type; 26V 12 Amps; Holding Force i." 3/- 6697 .... 5/- 7193 2/-9003 R.F. stage; 9003 approx. 40 lbs; Stroke fm.; Dimensions 3/in. high x HA 3/6 617130 .... 5/6 8016 5l -
Mixer; Three I.F. stages 2/in. x 2/in. 8/6.1,P. 2/-. 1 6/- 6X5GT
12507; Det/AVC/Audio Typo 768-2, Pull Type, 28V 17.5 Amps; Holding Force 195 7/- 7AG7 .... 5/- 9003 5/6
1208; Second Audio approx. 50 lbs. Stroke fin. Dimensions 3in high x lir (6Z3) .. 4/- 7F7 6/- 9003 6/-
12J5GT; Oscillator Ain. x 2/in. Flange Mounted 8/6. nit 2/ 2026 .... 2/- 73(7 5/- 9006 3/-
12AH7GT; Harmonic Rotary Solenoids, 12V.1411; Slotted sleeve coupling for 2C34 .... 2/6 12A6 .... 4- AC/HL - 4J -
Generator 9002; Har-

monic Amplifier 9003; Audio Squelch -other section of
}in. die, shaft; Torque approx. 1.5 lb -in. at the
beginning of the stroke increasing to approx. 2.5 lb -in.

2X2 4./.
3A4 5/-

12AT7 (ECC81)
7/-

ARP34 (EF39,
V1153) .. 4/6

12AH-7GT. High and Low Impedance output. at the extreme of the stroke. Stroke 90 degrees. 3A5 5/- 12ACT7 (ECM) ARTH2 .. 7/ -
PRICE, complete with valves, with description and Panel mounting; 2/In. dia. x 1 fin. long. 7/6, p.p. '2! -. 3B24 3/6 6/- AW3 .... 4/ -
circuit diagram, but without squelch relay 25/, P.P. 3Q4 7/. 12AX7 (ECC83) EAC91 .... 4/-
51, PRICE, chassis only, less valves 7/6. p.p. 3/6. 61- 7/- EF50 (VE91)1/6

ALSO LIMITED QUANTITY ONLY: Aar . RATCHET MOTORS, 12 v. 5114.3 .... 6/6
5Y3GT 7/-

12C8 4/-
12H6 .... 2/-

EF92 .... -
EY51 .... 4/-TRANSMITTER,..UNITS BC -625

(part of SCR -522 Radio Set)
Valves: Speech Amplifier 6897; Push -Pull Modulator
aw. 12A6); Oscillator 611611; 1st Harmonic Amp, 12A6;
2nd Harmonic Ampl. 832; Poorer Ampl. 832. Output

''_ - ! 71
it iu ..4 1 Amp. (Impulse Motors) 5.75

.i ohms. 3/6 eachlidll
1

,.0,-- ! Packing and postage I,'

9/-
6AC7 4/6
6AG5 3/6
BMW 61-
6AK5 5/-
6A.L5 . - 4/-
6A115 (EB91) 5/-

12J5GT .. 1/6
12507 .... 2/6
126117 .... 3/-
1281(7 41-

KT33C .. 6i -
KT66 ....12/6
KT81 .... 301-
L63 5/ -ma .... M-
QV04-7 .. 12/6
5130P 4/-

....
25Z60T .. 12/-
559 3/-
705A 15/-8 watts.

PRICE, complete with valves, description and circuit
diagram p.p. 5/-. 2216
Price, chassis only, less valves P.P. 3/6. 7/6
Descriptions and circuits available at 8d. each.

SAMS (EF91) 4/-
BATS 7/-
BATS .... 7/6
6B7 6/-6c,,, 216605 4/6

717A .... 4/.
807 (US) .. 7/-
807 (IIK) .. 5/-
629B 130/-
832 .... 15/-
866A .... 10/-

5130 4/ -
VR37 5/ -
VR54 .. 1/6
VR56 1/6
VR65 4/ -
VR92 1/-

VENNER 8 -day clockwork time switches. 24 -hour
dial with one make and one break. 1 amp. 230V con-
Cots. Second-hand, good condition, complete with
winding key P.P. 2/- 27/6

6060 .... 216 957 2/- VR100 .... 61-
METEOROLOGICAL RADIO SON DE HIGH SPEED RELAYS 611B

6ROWG7 1/6
5517 5/.
6718 6/-

VR136 .... 5/-
VR137 .... 416

TRANSMITTERS AN,AMT-4B SIGMA 401 or ALT.TFD TYPE "G," I13, 500011,
Current 4 roA. ± .5 mA..; 2in. dia. x 2in. high. Second-

616 (ECC91) 36
61(7 6/-

5787 .... By-
6829 .v.

V568 .... 4/6
VT31 . 60/ -

Frequency Range Approx. 1,600 me/s. Transmitter hand 5/6. PP. 116 6Q70 8/- 5839 30/. VT52 .... 4/6
consists of modulator valve 5875 and RF Valve 5794.
Operation from a battery 110V, 6.6V and 1.4V. Dimen- STEVENS7/-ARNOLD " MILLISECOND " TYPE 358.

....
13607 6/- 5852 .. 10/- VU39 ....

VU71
.

7/-
s ions, complete with aerial: 21in. dia. x Bin. long. Weight
7 ozs. less batteries. RF Output is pulse modulated

Sealed, 24V, 14000 Coil, 1 C.O. Contact. 1in, dia. x
21in. high. Octal Base 17/-, P.P. 1/0

60117 .... 3/6
681.7 .... 6/..

6899.A .... 10/-
5932 .... 12/-

X66 ....... 10/-
cv188 .. 3/6

with an audio frequency dependent on the value of Please add 2/6 in £ for postage and packing.
resistors used in the 5875 circuit.
PRICE, new, with circuit diagram (P.P. 3/6) 16/-

POST OFFICE RELAYS TYPE 3000
6 C.O. Contacts, 100012 Coil. 8..0 hand 6/6, p.p. 2/.

SENSITIVE RELAYS
BK-35. 1 C.O. 500 mA; 12,0000 Coil; Operating current

1.25 mA.; Release .5 znA.; Sensitivity 20 mW.; 21in.
x 21in. x llin. 15/-. P.P. 2/-

P.O. BUZZERS STEEL C.R. TUBE SCREENS SIGMA 5113e-1; I C.O., 200 mA.: 16,00011 Coil; Operating
current .3 to .8 mA.; Sensitivity better than 10 mW

Poet Office Buzzers model T Mk, I. Minimum operating Suitable for 3PB1 and other 3in. tubes, brand new, with Sealed, solder lug connections. 1/in. x 1/1n. x 21in
voltage 3 volts. PRICE (pp. 1/6) 4/6 rubber lining and mounting foot P.P. 1/- 51- high 25/-. p.p. 2/

Z. & I. AERO SERVICES LTD.
14 South Wharf Road, London, W.2. Telephone: AMBassador 0151/2

FRE TO AMBITIOUS ENGINEERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division -
the B.I.E. T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
44 NO PASS - NO FEE"
Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £20 a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today -FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,

Civil Engineering,
Radio Engineering,
Automobile Eng.,

Aeronautical Eng.,
Production Eng.,

Building, Plastics,
Draughtsmanship,

Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A. M.I.C. E.

A.M.I.Prod.E.
A.M.I.M.I.

1.1.0.8.
A.F.R.Ae.S.

B.Sc.
A.M.Brit.I.R.E.

City & Guilds
Gen. Cert. of Education

Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)
(Dept. SE/22 ), 29 Wright's Lane, London, W.8

PRACTICAL
INCLUDING

EQUIPMENT
TOOLS!

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.I.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

The specialist Elec-
tronics Division of
B.I.E.T.(incorporat-

E.M.I. Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW ly

UI

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME I

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD
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Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Tel.: AMBassador 0151/2 Cables: ZAERO, LONDON
"A.R.B. Approved Stockists"

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2 Tel.: LANgham 8403
Please send all enquiries, correspondence and Mail Orders to Head Office

WAVEMETERS

TS -174 Heterodyne Crystal Controlled Frequency
Meters, 20-200 Me/s., accuracy .01%, fully overhauled
and guaranteed, with calibration books providing numer-
ous crystal check points. Dry battery operation 135V.
and 6.3V £140 0 0
TS -175, 80-1.000 Mc/s., otherwise as above

£210 0 0

MARCONI TF-783 PRECISION HETERODYNE WAVE -
METER. Range 3 to 15 Mc/s. on fundamentals, ex-
tendable to at least 30 Mc/s. by using harmonica Accur-
acy better than .005%. Crystal Reference Oscillator
giving check points every '20 and 200 kc/s. Mains opera-
tion. PRICE, fully overhauled and guaranteed

£75 0 0

CT -49 ABSORPTION AUDIO FREQUENCY METERS.
L -C Resonant Circuit tuned by a variable capacitor.
Detector and Valve Voltmeter Stage. Frequency Range
450 cis. to 22.0 km s. covered in four directly calibrated
ranges. Dry battery operation 1.5V. and 22.5V.
PRICE, fully overhauled and guaranteed £22 0 0
ALSO BC -221 Frequency Meters. Price on application.

MARCONI TYPE TF-885A VIDEO
OSCILLATORS

Frequency Range 25 c/s. to 5 Mc/e. for sinewave output
and 50 c/s. to 150 ke/s. for squarewave output, covered
in two bands: max. output 1 W. into 100011 sinewave
and 30 V. peak squarewave. Distortion better than 3%
at full power. Fully calibrated attenuator. Mains
operation.

PRICE, fully rebuilt to the original specification and
guaranteed £150 0 0

Ditto model TF885, older version of the
above £115 0 0

Packing and carriage 02 10 0

SIGNAL GENERATORS

Marconi TF-144G, 85 kc/s. to 25 Me/s., output
to 1V. £85 0 0
Type 106, 5.5 to 52 McIs., indirect calibration, output
1µV. to 100mV. £16 10 0
Type 101, 400 to 650 Me/s., indirect calibration, output
20-30mV. £55 0 0
Marconi TF-390G, 16.150 Mc/s., Indirect calibration,
output 1µV. to 100mV £35 0 0
General Radio 605B, 9.5 kc/s. to 30 Me/s., output .5nV.
to 1V. £60 0 0
Marconi TF-517F, 150-300 Me/s. (or 130-260 111c/s.)
and 18-58 Mots., output up to .20V.... £35 0 0
General Radio/Federal Radio 804, 7.5-330 Alois., output
1µV. to 20mV. £65 0 0
R.C.A. 710A., 370 to 560 Mc/s., output 1µV. to 90mV.

£45 0 0
Measurements Corporation Model 84, 300-1,000 Me/s.,
output .1nV. to 100mV. £220 0 0
Hewlett Packard Model MI -18733 (LAE.) Signal
Generator, 520 to 1,300 Me/s. in one band, ±1%: out-
put 1µV. to 100mV. into 500; square pulse modulation
at 60 to 2,500 p.n.s., 2-30µsec. wide, 3 to 300nsee. delay.
Calibrated attentuator ±1dB. Fully overhauled and
guaranteed, complete with frequency and attenuator
calibration charts, frequency and power correction charts
and output lead £90 0 0
ALL THE ABOVE SIGNAL GENERATORS ARE
SUPPLIED WITH TEST CERTIFICATES.

PEN RECORDERS

EVERSHED PORTABLE RECORDING VOLT-
METERS
150V, D.C. 3in. chart, clockwork chart drive, two speed,
lilt. and 6in. per minute £30 0 0
50mV. D.C., ditto £30 0 0
3.50DIV. DX. ditto £30 0 0

EVERSHED SWITCHBOARD PATTERN RECORD-
ING MILLIAMMETERS
Single Pen 2.5-0-2.5mA. D.C. Centre zero, electric chart
drive, 230V. A.C. at 3in. per minute. bin. chart. Fully
overhauled and guaranteed £45 0 0
Single Pen 5mA, D.C. Electric chart drive 230V. A.C.'
12in. per minute, bin, chart width; fully rebuilt and
guaranteed £50 0 0
Single Pen 1mA. D.C., otherwise as above

263 10 0
Single Pen 1mA. or 5mA. Range, fitted with " opera-
tion " pen to mark the beginning and end of an event,
the magnitude of whicb is recorded by other pen. Opera-
tion pen is energised from an internal transformer by
aborting the external leada. Fully rebuilt and guaranteed

Range £58 10 0
5mA. Range £55 0 0

Twin Pen 5mA. D.C. Electric chart drive 230V. A.C.
Chart speed tin. per minute, UM chart width, fully
overhauled and guaranteed £65 0 0
Ditto 1mA. D.0 £72 0 0
ELLIOTT SINGLE PEN SWITCHBOARD PATTERN
RECORDING MILLIAMMETERS
Single Pen 5mA. D.C. Electric chart drive 230V. AC.,
din. chart width, speed Sin. per minute. Fully over-
hauled and guaranteed £45 0 0
Ditto 1mA. D.0 £48 10 0

GENERAL ELECTRIC RECORDING WATT-
METERS, three-phase, sealed 0-1,000kW., designed for
operation an 6,600V. line when used with potential
transformer 6,600/110V. and current transformer 80/
5A. when used with other transformers, other ranges
will he obtained. Chart speed in. per hour

£80 0 0
Alt the above Recorders use continuous strip charts.

CAPACITORS
POWER UNITS

RELAYS
Our new illustrated catalogue of capacitors, relays,
Power units, etc., is now ready. Please send S.A.E.

OUR NEW TEST EQUIPMENT CATALOGUE
IS NOW READY AND AVAILABLE, FREE OF
CHARGE TO LABORATORIES, UNIVERSITIES,
TECHNICAL SCHOOLS, ETC., AND BONA FIDE
TRADE USERS.
Private users please send 2'6 P.O.

UHF1EHF COMMUNICATIONS
RECEIVERS

P-58 300-650 Ida/s. Average sensitivity 100µV. at 13/N
ratio of 6,111: I.F. 45 Me/s.: one R.F. stage and five I.F.
stages. 250V A.C.operation. Fully overhauled and
guaranteed £70 0 0
Packing and carriage £1 0 0

10-1294 500-3,000 Idc/s, I.F. 13.5 Mele: four I.F. stages.
Operation from external power unit. Fully overhauled
and guaranteed £85 0 0
AN/APR-4 40-2,000 Ido/e. Covered by four plug-in
R.F. tuning units. 115V. A.C. operation. Sensitivity
35-60µV. Fully overhauled and guaranteed, complete
with four plug-in tuning units £320 0 0
AN/APR-5 1,000-6,000 Me/s. 11517. A.C. operation.
Fully overhauled and guaranteed £120 0 0

MICROWAVE TEST EQUIPMENT
10 CENTIMETRE
BC -1277 Signal Generator. 2,700-3,400 Me/s., output
- 15dB on 6mW. max. Power measuring range 6W.
EMS or GM. peak. 115V. A.C. operation £85 0 0
TS -14 Signal Generator. 3,200 to 3,370 Mc/s., output
- 20 to -100dbm, power measuring range 20-200mW.
Pulse mod. with variable pulse width and variable
phasing. 115V. A.C. operation £50 0 0
82W-7283 Waveguide Wattmeter. 8.9-10.2 cm., power
range 40-500kW, peak. Intereervice waveguide type
10A £5 0 0
Marconi TF-984/1 Spectrum Analyser. 2,900-3,150 Mc/s.,
for 180V. 400 c/e. operation £90 0 0

3 CENTIMETRE
TS -45 Signal Generator, 8,700-9,525 Me/s., power measur-
ing range 5 watts. 115V. A.C. operation £45 0 0
TS -35 Signal Generator. 8,700-9,500 Me/s., pulse modu-
lation at constant rate of 125 ke/s., power output 1mW.
max., power measuring range lmW. to 2W.

£55 0 0
TS -13 Signal Generator. 9,305-9,445 Mc/s., power out-
put 5µ1V.. internal pulsing of variable width, p.r.r. and
phasing. 115V. A.C. operation £80 0 0
Standing Wave Indicator M -V, 3.1 to 3.5 cm., cathode
ray display of the standing wave. 230V. A.C. maim
operation £130 0 0
Standing Wave Indicator Equipment TN-12/AP. Test
set consists of detector -amplifier unit and accessory
box containing slotted line and as the necessary adaptors
and connections £65 0 0
3 -centimetre Echo Boa. BTH type 100, directly cali-
brated from 9,170 to 9,445 Mc/s. Calibrated attenuator

£32 0 0

CATHODE RAY TUBES
Val. Val Vgl Dell. Price

2AP1 250V. 1000V. 60V. ES 25/-
38P1 575V. 2000V. 50V. ES 12/6
5FP7 250V. 7000V. 45V. EN 12/6
58P7 430V. 1500V. 30V. ES 140/-
7BP7 330V. 7700V. 50V. EM 45/-
71311A 77017. 8800V. 70V. EM 60/-
101.JP21 770V. 13200V. 70V. EM 70/-
CV1596 345V. 1200V. 30V. ES 60/ -

(for Cossor Double Beam Scopes)

SPECIAL VALVES
111/54 Gammat ron 251-
450TH £10 0 0
250TH £10 0 0
931A Photocell £3 0 0
VT31 £3 0 0
323B £2 0 0

828 £7 0 0
ATR387 TR CELL

£3 10 0
C3R14 10 0
FG105 £5 0 0
TZ40 £4 0 0

MAGNETRONS
4J50, 7-13V. heaters, Va peak 22kV., peak output power
225kW., frequency 9,345-9,405 Mc/s.... £35 0 0
5J30, 2.2V. heaters, Va peak 2,500V.. power output
150 watts, frequency 375 Mcla mean, Liquid cooled

£2 0 0

COMMUNICATION RECEIVERS
R.C.A. AR -88D. 540 kc/s.-32 Mc/e..... £85 0 0
R.C.A. AR-88LF, 73-550 lic/s. and 1.48 to 30.5 Me/s.

£80 0 0
MARCONI C11-100, 60 kc/s. to 30 Mc/s., with noise
limiter £45 0 0
Ditto without noise limiter £42 0 0
HALLICRAFTER 9-27, 27.8-143 Me/s F3f /AM

£65 0 0
All the above receivers are fully overhauled and guaran-
teed to be within the manufacturers' performance figures.

ALSO
CR-100 Receivers in good operating condition

£25 0 0
BC -342, for 115V. A.C. mains. range 1.5 to 18 Mc/s.

£42 0 0
ALL THE ABOVE ARE AVAILABLE ON H.P.
TERMS. Please write for details.

WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g. Signal Generators, Oscillators, Microwave
Test Sets, etc.), COMMUNICATIONS RECEIVERS (especially U.H.F. and E.H.F. Ranges), AIRCRAFT RADIO COMMUNICATION AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.

EX A.M. RECEIVERS TYPE R-1359 AND HALLICRAFTER S27C RECEIVERS (Range 130-210 Mc/s) REQUIRED IMMEDIATELY.
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SERVO &ELECTRONIC SALES LTD.
TURNER M.28 0-10 kV Electrostatic meters, ;Aim
flush, £6/10/- (PP. 2/6). MILLIAMMETERS 0-
200 mA, 2}in. flush 10/- (P.P. 2/-). POTTED CHOKES
15H 50 mA D.C., small 8/6 (p.p. 1/6); 51I 300 mA
1216; 6H 600 mA £1 (PP. 3/6). POTTED TRANS-
FORMERS, 240 v. to 4 v. lamp, 3.2 kv. 2 mA, 8.3 v.
lamp 45/- (P.P. 5/-6 240 v. to 570-0-570 v. 315 mA,
5 v. 3.5 amps 40/-; 240 v. to 630-0-630 v. at 220 mA
5 v. 3 amps 40/- (P.P. 6/6). PRESSURE GAUGES,
3M. dia., flush, 100 lbs., 250 lbs., 1,250 lbs or 2,000 lbs.
fed. 25/- (PP 3/-). WELLMAN ROSS SOLENOID
OPERATED CHANGE -OVER JUNCTION VALVE,
24 v. D.C. £5 (carr. 10/-). HALE HAMILTON PRES-
SURE CONTROLLERS, 4,000/1,500 p.s.i. £4/10/
(carr. 10/-). HALE HAMILTON GAS PRESSURE
REGULATORS. 60, 70, 200, 800 and 1,000 p.s.i. £5
(carr. 10/-). IGRANIC STARTERS for 7 h.p. 400/
440 v. 3 -phase motors, 11 stator amps £10 (cam £1).
EHT CAPACITORS; 0.25µ1 3.3 kv. 8/6 (p.p. 2/6);
0.25Af 7.5 kv. 15/- (p -p. 316); 0.020 11 kv. 12/8
(PP. 2/6); 0.1 i.rf 11 kv 17/8 (P.P. 3/6). MULTICORE
SOLDER, 18 S.W.G. Arax 60/40 alloy 57/- per 7 lb.
reel (p.p. 3/-). FERRO% CUBE POT CORE ASSEM-
BLIES, LA5, 15/-; LA43 6/-. new and boxed (Pp. 1/ -
each). EHT RECTIFIERS, 36EHTI0 300 v. 4/-;
36EHT20 600 v. 5/-; 36EHT60 1.8 kv. 10/-; 36E111160
5.2 kv. 25/-; 36E111240 7.9 kv. 35/-, all at 2 mA.
(p.p. 1/- each). ENGLISH ELECTRIC MAGNETRON
M.505 with test certificate £71101- (earr. 10/-).
E.E. SEALED REFRIGERATOR UNITS, 110 v.
50 op.s., with cooling coils, ice box and thermostat,
charged, brand new, £20 (carr. extra). 240/110 v.
TRANSFORMER to suit 45/- (carr. extra). ARCO-
ELECTRIC PANEL LAMPS, Type 6L90, red, amber
or green, 3/6 (p.p. ad.). CANADIAN MARCONI
TRANSMITTER RECEIVERS, Type TR9, 12 v., I/P
cover, 1.85 to 5 MO per sec. Complete set of units
comprising Transmitter, Power Unit and Receiver,
new cond., £14110/- (carr./pkg. £2). COMMUNI-
CATION RECEIVERS, Type 8.107, 1.2 to 17.5 Mc/s
in 3 ranges, 9 valves superhet .3 kels or 7.5 kcis
bandwidth, 100-250 v. 50 cps or 12 v. D.C. supply.
Sensitivity 2-6µv. in excellent cond. 214/10/- (Plus
carr. 26/-); Type 18.206, 15 ke/s to 30 Mc/s, cont. in
9 ranges, 15 valve superhet, 0.7, 2.5 or 8 lois band-
width, 100-250 v. 50 cps or 12 v. D.C. supply. Sensi-
tivity 2-4µv. A superlative receiver in excellent cond.
£30 (care. 35/-). SIZE 11 SYNCHROS IN STOCK.
Control transformers Type 26 v.-I1CT4A, brand new.
SIZE 11 SERVO MOTORS, 115 v. 400 cps and 20 v.
400 cps control phase, Type 111147A, brand new,
together with our normal range of MAGSLIPS, SEL-
SYNS, IPOTS, ate., and all components for electrical
computation and control.
Post orders to: 1, Hopton Pde., Streatham High Rd..
London, S.W.18.
Callers to: 43, High St., Orpington, Kent, Tells:
Orpington 31066 and Streatham 6165.
TERMS: nett c.w.o. or monthly approved accounts.

MORSE CODE TRAINING
Get your Radio Operator's

Licence the easy way!
111111111111 CANDLER has taught MORSE

CODE by correspondence for
50 years.
On Land, Sea and in the Air and
in every Continent, you will find
first-class Radio Operators who have
learnt their profession or excelled as
Amateurs the CANDLER WAY.
Write for the Candler Book of
Facts" without obligation and see for
yourself how fascinating the Candler
Method of teaching the Morse Code
can prove. You may if you wish pew
as you learn.

CANDLER SYSTEM CO.
(55W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A

INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following: -
MULTI -RANGE METERS.
AMP -VOLT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.B.

TIDEWAY 2689

POST PAID -CUT PRICE TOOLS
WHIT. OPEN END SPANNERS, drop forged
and plated, set 6, Ain. to bin., 13/6. POCKET
NEON TESTER, with retractable screwdriver,
5/-. Sin. SIDE CUTTERS, 5/6. Sin. PLATED
ROUND NOSE TAPERED PLIERS, 5/6.
Tin. FLAT NOSE BOX JOINT TAPERED
PLIERS, 8/6. 71in. COMBINATION PLIERS,
6/-. TUB. HACKSAWS (Eclipse Type), 11/6.
H.S. TWIST DRILLS. Set 7, to tin.,
4/ -.Full size in wallet, 6/-. Set of 1329/6.
OUR FAMOUS TRANSFORMERS. Input
200/250. Output tapped 3 to 30 v. 2 a. or
tapped 5, 11, 17 v. 5 a. Each 24/6. P.P.
F.W. METAL RECTIFIERS. 12/6 volt, 1 a.,
7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6; 24 v.
2 a., 216.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MICRO SWITCHES. Make and Break, 5/6.
MAINS TRANSFORMER AND RECTIFIER
giving 12 v. 1 a. D.C. Output. 19/6. P.P.
And with Output 30 v. 2 a., 33/6. P.P.
NICKEL NIFE BATTERIES. 1.2 volt 2.5
amp. Size 3x 21 x lin. Practically ever-
lasting. 6/- or 3 for 16/, 4 for 21/-.
Ex. W.D. MORSE KEYS. 3/6, 6/- and 8/6.
1,000 NEW S.T.C. FREQ. CRYSTALS. 10,555
k/c to 10,872 k/c 5/6 each. Lists available.
PAXOLIN TUBING. lfin. O.D. tin. thick,
Eft. lengths. 17/6 P.P. Ideal for aerial maids.
Stronger than steel. Paxolin Panels 12x6X
tin. 3/6 P.P.
W/W. RHEOSTATS. 12 v. 5 a.,10/6. 1 a., 2/5.
All above items new and guaranteed. Post paid.
AMERICAN P.V.C. TAPE. Finest quality.
800ft. reels, 19/-.
12 r. MINIATURE RELAYS. 11 x It x lin.
Wgt. 11 ozs. S.P.C.O. 9/3. S.P.C.O. &3M.10/6.
UNISELECTOR SWITCHES. 50 v. D.C.
6 bank 25 way and 3 bank 50 way, all tested
and guaranteed, 30/- each, in lots of 25 or
more plus carriage. Or 37/- each. P.P.
10,000 STROWGER RELAYS. Open to offers.
12 v. D.C. RELAYS. 2 or 4 make, 2 for 11/6.
Lists sent on request. Post orders only to

THE

RADIO & ELECTRICAL MART
P.O. BOX 9 G.P.O., TUNBRIDGE WELLS,

KENT

TECHNICALLY TRAINED by

IC51 IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

Opportunities in Radio Engineering and allied professions await
the I C S trained man. I C S Courses open a new world to the
keen student . . .

RADIO AND TELEVISON ENGINEERING:
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.
ICS Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for: -British Institution of Radio Engineers,
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G.
Radio & T.V. Servicing (R.T.E.B.) and C. & G. Radio Amateurs.

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet radio receiver
Signal Generator and High -quality Multimeter.

FILL IN AND POST THIS ICS COUPON TODAY
It brings the FREE I C S Prospectus containing full particulars
of I C S courses in Radio, Television and Electronics.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

International Correspondence Schools
(Dept. 222P), Intertext House, Parkgate

Road, London, S.W.I I.

I

...A WHOLE WORLD I
OF KNOWLEDGE for
the KEEN STUDENT

NAME

ADDRESS
Block Capitals Please

10.6(2

NORTHERN POLYTECHNIC
HOLLOWAY, LONDON, N.7

The Governing Body invites immediate applications for
the following appointments to the Department of Elec-
tronics and Telecommunications: -
(a) SENIOR LECTURER in advanced telecommunica-

tions with specialist knowledge in microwaves,
pulse techniques or audio engineering and covering
the graduate syllabus of the Brit.I.R.E. Applicants
should be graduates or possess equivalent qualifica-
tions, have had teaching experience and preferably
practical experience with a major research or indus-
trial organisation. Salary scale: £1,550 x £50 x
£1,750 plus London Allowance.

(b) LECTURER to cover the graduate syllabus of the
Brit.I.R.E. and who has specialised interest in advanced
telecommunications, television engineering, micro-
wave systems or audio engineering. Applicants
should be graduates or possess equivalent qualifi-
cations, have had teaching experience and preferably
practical experience with a major research or indus-
trial organisation. Salary scale: £1,370 x £35 x
£1,510 x £40 x £1,550 plus London Allowance.

(c) ASSISTANT LECTURERS (Grade " B ") in
Telecommunications to teach the City & Guilds of
London Institute Telecommunications Technicians'
Course at all levels, and/or to lecture and demonstrate
radio, television and electronic servicing for all the
Radio Trades Examination Board examinations.
Applicants should be graduates or the equivalent.
Industrial and/or teaching experience an advantage.
Salary scale: £700 x £27/10/- x £1,112/10/- x
£37/101- x £1,150, together with allowances in
accordance with the Burnham Award. Commencing
salary according to age, qualifications and experience.

Apply for further particulars (state appointment in which
interested) and form of application.

R. H. CURRELL, F.C.A.,
Clerk.



OCTOBER, 1960 WIRELESS WORLD 183

Wireless World Classified
Rate 91- for 2 lines or less and 4 0 for every additional

one or part thereof, average lines 6 words. Box Numbers
2 words plus 1:-. (Address replies: Box 0000 c; o "Wireless
World," Dorset House, Stamford St., London, S.E.1.) Trade
Discount details available on application. Press Day November
1960 issue !Monday, October 6th, 1960. No responsibility
accepted tor errors.

WARNING
Readers ore warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee.
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may hove deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS & AMPLIFIERS
THE world-famous " Globe King " kit; new

and improved version; complete with all
parts, chassis, coils and valve, together with

Easy -Build " charts and instructions; a
highly efficient one valve short wave radio with
band spread tuning; hundreds of testimonials,
79/6, imstage paid.

HP. RADIO SERVICES, Ltd., 49-51, County
Rd., Liverpool, 4. Estab. 1935. [0203

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

TRANSISTOR F.M. receiver; send s.a.e. for
component price list.-Ajax Electronics, 572,

Fulham Road. London, S.VV.6. [9217

HRO Rx's, etc., AR88, CR100. BRT400,
G209, S640, etc., etc., in stock.-R. T. &

I. Service, Ashville Old Hall, Ashville Rd.
London. E.11. Ley. 4986. [0053

TV RECEIVERS-SURPLUS AND
SECONDHAND

17in Cossor circuit, slight adjustment, wire-
less parts; clearing, cheap. -40, Cres-

pigny Rd., N.W.4. Hendon 7153. [9260

DYNAMOS, MOTORS, ETC.-SURPLUS AND
SECONDHAND

1500 Inverterseles2InA.80 volt alternators, also
Input 24v D.C.; output: 1

ph., 115v. 1500 VA. 400 cycles.-E.W.S. Co.,
69, Church Rd., Moseley, Birmingham, 13.

[9251

NEW TEST EQUIPMENT
MrEATFIKITS can now be seen in London and
LI purchased on easy terms; free brochure.-
Direct TV Replacements, Ltd., Dept. W.W.
26/10, 138, Lewisham Way, S.E.14. Tideway
6666. [9240

LIETERODYNE frequency meter, BC -221,
.1.1 125Kc/s-20Mc/s, TS -174, 20Mc/s-250Mc/s.
TS -175A, 85Mc/s-1,000Mc/s. Receiver -Indica-
tors, APN-9A. Receivers, S -36A, 27Mc/s-
145Mc/s. S-27CA, 125Mc/s-220Mc/s. AN/
APR -4, 38Mc/s-4,000Mc/s. AR -88S, Eddystone
358X, 40Kc/s-32Mc/s; £16/10, etc.-R. V.
Wright, 4a, Nepal Ave., Atherton, Manchester.

[0019

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

SIGNAL generators, oscilloscopes, output
meters, wave voltmeters, frequency meters,

multi -range meters, etc., etc.,in stock.-R. T.
& I. Service, Ashville Old Hall, Ashville Rd.
London. E.11. Ley. 4986. [005d

NEW COMPONENTS
PLUGS and sockets.
MORE than 1,000,000 In stock, covering over
50 different ranges, British and American;
stock list on application to--SASCO., Nutfield,
Surrey. Tel. Redhill 5050. [9223

riRYSTAL microphone inserts with excep-
..., tonally high output. (Cosmocord Mic 6.)
Guaranteed newly made and boxed, 15/6 post
free.-Radio-Aids, Ltd., Dept. w.9. Market
Street, Watford, Herts. [0213

LINE output transformers and scan coils for
most makes, exact replacements from 45/ -

new or 25/- used, send s.a.e. for lmm. quote,
telephone orders sent same day c.o.d.-T.C.S..
Ltd., 28, Brockley Cross, S.E.4. Tideway 5394,

7and 17

od334at 112, Camberwell Rd., S.E.5. Rney9. [0

COMPONENTS-SURPLUS AND
SECONDHAND

VARIABLE S.W. inductances. new, ex -Govt.,
41/7in calibrated dial 0-360*, 14, Mn turns;

ideal dial for instruments; 8/ -.-Box 1612.
[9267

ATALOGUE No. 14 Government surplusC and model radio control, over 500 illustra-
ted items, 2,'- (refunded on purchase), p.p. 6d.
-Arthur Sallis Radio Control, Ltd., 93 (C)
North Rd., Brighton. [0193

Advertisements

When you're looking for better
reproduction, the most sensible
thing to do is to make certain you
use a Partridge Transformer, speci-
fied as suitable for their designs by
leading audio engineers and authori-
ties. The Partridge P.5000, for
example, was chosen by the Selection
Committee of the British Overseas
Fair, for inclusion in the Rotunda
Feature of the British Exhibition
in New York.

P4076

Baxandall 5 watt
Amplifier.

Price 36/,

P5203

Mullard 20 watt

Amplifier.

Price 95/,

There's no doubt they're the best

. . . but cost no more !
All types available for immediate de-
livery. Post the coupon now and we'll
send you the latest brochure
and name of your nearest
stockist.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Name of my stockist and illustrated
brochure please.

NAME

ADDRESS

WW/9/60

U.S A Representative: M. SWEDGAL,
258 Broadway, New York 7, N.Y.

Tel.: Werth 2-5485

NEW GRAMOPHONE AND SOUND
EQUIPMENT

TAPE recorders; Ferrograph, Vortexion, Bre-
nell, Telefunken, Reflectograph, & Fi Cord.

TAPE Decks: Wearite, Brenell, Truvox, Brad -
matte. Amplifiers & Tuners: Quad. Leak.
R.C.A., Dynatron, Dulci & Chapman, Micro-
phones: Reslo, Lustraphone, Grampian & Tele-
funken. All tapes & accessories. Specialists
in Audio & Sound Recording.
HIRE purchase facilities available.
LAMBDA RECORD COMPANY, Ltd., 95,Liverpool[Road, Liverpool, 23. Great Crosby

90144

LEE ELECTRONICS, the tape recorder and
Hi-Fi specialists, offer the following Hi-Fi

bargains:-
GOLDRING LENCO GL 50/4 4 -speed tran-
scription turntables, variable speed, complete
with pick-up arm and shell, less cartridge in
sealed boxes; £12/15, postage and packing 3/-.
STUDIO " 0 " or " P " crystal inserts, 25/ -
each; Collaro TX88 inserts, 35/- each.
SEND for free lists of other special offers:
amplifiers, tuners, tape recorders, etc.
400. Edgware Rd., Paddington, W.2. Pad.
5521. [9262

riINE-VOX disc recording mechanisms for
L.P. or standard operation from 3Ogns.-

56gns., also complete tape -disc or direct chan-
nels from 5Ogns.-112gns.
DEMONSTRATIONS can be arranged in Lon-
don.-For full details write to K.T.S. Ltd.,
" Coplow," Park Rd., Braunton, N. 'Devon.
Callers by appointment only. [0210

BRAND new and unused, heavy duty trans-
cription units, 151/.,in turntable, dual speed;

£10, three speed, £25.-M.S.S. Recording Co.,
Ltd., Poyle Trading Estate, Colnbrook, Bucks.

[9229

"VROICA " RECORDING STUDIOS (Est.
1949).-For the better class tape recorders

for industry, research, music and private use:
Ferrograph. Brenell. etc.; complete recording
service; music for industry, tape/disc.-31. Peel
St.' Eccles, Manchester. Eccles 1624. Studio
Director Thurlow Smith. A.R.M.C.M. [0122

GLASGOW.-Recorders bought. sold, ex-
changed, cameras, etc. exchanged for

recorders, or vice versa.-Victor Morris. 406.
Argyle St.. Glasgow. C.2. [0201

GRAMOPHONE AND SOUND EQUIPMENT-
SURPLUS AND SECONDHAND

RECORDING tape; save up to 30%; send for
list; also 50 second-hand recorders in stock.

-E. C. Kingsley & Co., 132, Tottenham Court
Rd., London, W.1. Eus. 6500. [0253

GRAMOPHONE AND SOUND
EQUIPMENT-WANTED.

ADVERTISER interested in the purchase of
second-hand disc cutting equipment, pro-

fessional standard only.-Write to Hansen, 15,
Liverpool Road, Kingston Hill, Surrey. [9273

PRE-RECORDED TAPES
PRE-RECORDED tapes, all makes, 71,4 and

33/4 1.p.s., send for free lists or visit Tele-
tape (Dept. TR5), 33, Edgware Rd., W.2.
Pad. 1942. [0020

TAPE RECORDING, ETC.
PPLASTIC recording tape, brand new tape.

7in. reels 1.200ft., 27/6 each; 53/in. reels
850ft. 21/6 ea.; 5in. reels 600ft.. 16/6.
OTHER grades. 7in.X1,200ft.. 16/6; 57iiin.X
850ft., 13/3, 5in.X600ft., 12/ -' super
quality 7in., 19/3; 5%in., 15/3, 5in., 13/9; long
play 7in. X 1.800f t.. 35/-; 574in. X 1,200ft.. 25/-;
Sin.X850ft., 20/-; p. and p. 1/- per reel.
GUARANTEED satisfaction.-A. Marshall &
Son, Ltd., 18. Crickiewood B'way, London,
N.W.2. Gladstone 0161/2. [9253

RENDEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc recording facilities.

-Leaflet from 19, Blackfriars St., Man-
chester, 3. [882d

RECORDING wire, 14oz spools, 10/-, 12 for
£5; condensers, 60 asstd., 5/6; vario-

meters, 7/6; thermostats 0/250 A.C. 15 amp,
7/6: micro switches, 3/6; all new; carriage
paid.-Surplus Supplies, Globe Yard, St.
Austell, Cornwall. [9254

TAPE/DISC/TAPE transfer editing, copying:
X if quality and durability matter (especially
witn L.P. from your precious tapes), consult
Britain's oldest transfer service; every new
tape recorder is supplied with a 2 -year free
service guarantee; latest American tape (25 to
35 per cent saving), now available.-Sound
News Productions, 10, Clifford St., London.
W.1. Reg. 2745. [0192

VALVES
VALVE cartons by return at keen prices;

send 1/- for all samples and list.-J. &
A., Boxmakers, 75a, Godwin St.. Bradford 1.

[0172
RECLAIMED valves, tested and perfect, huge

stocks, modern and obsolete, all one price,
5/- plus 6d postage each; delivery by return.-
Lewis. 46, Woodford Ave., Gents Hill, Ilford,
Essex. [9247
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EXCLUSIVE OFFERS
* 4147 Western Electric Valves £10 10
* 212E Western Electric Valves £4 0
* DFO-20 Direction Finders £22 0
* Muirhead !pots £12 10
* 511, P.O. Racks £3 10
* Constant Current Transformers, 15 kVA

(range 10 miles) £85 0
* VT -31 Valves £4 0
* Dowty High Speed Registers £6 0
* Avo Geiger Counters £16 10
* 20kVA 115/230 v. Auto Transformers £20 0
* American Teletype Tables, 36 x 24 x 26in £4 0
* 50 watt Rack Mounting Power Amplifiers

200/220 V. A.0 £1 15
* Precision Mains Filters 10/-
* 15011. Aerial Masts gin. dia., steel

tubular £95 0
* Triton Lattice Ladder Towers, 50ft. high £60 0
* 85It. 2tin. dia. Steel Tubular Masts £50 0
* R.201 Triple Diversity Receivers £125 0
* Ferranti 7kVA Automatic Voltage

Regulators £35 0
* T-1131 Transmitters £35 0

,100i,i/A., Cabinet* Westinghousectersiaysr3bOlekfL.
£75 0

* AM-8/TRA-1 250 watt Amplifiers £8 0
* AN/FMD-1 Rawin £80 0
* TCJ Transmitters, 400 mutts £30 0
* RCA 5 -element Yagi Arrays, 420 Mete £3 0
* 75ft. Plywood Masts, 9in. dia £35 0
* RCA 25 -watt Projector Speakers £14 0
* RCA Twin Channel Broadcasting Control £185 0
* E.H.T. Power Supply. 3 kV. 0.5 amp. in

cubicle £25 0
* Standard Business Machines, Video type

Tape Recorders, Sin. tape £250 0
* 12in. Bowl Deck Insulators £3 0
* Power Supply Units, 1,200 v. 200 m/a £6 0
* E.H.IT..crower Supply, 7,500 v. 3.5 amps ,

to £250 0
* E.H.T. Power Supply. 1,600 q. 5 amps ,

in cubicle £130 0
* Sofa 2 kW. Constant Voltage Trans-

formers £16 0

AERIAL EQUIPMENT. Whip. Beams and Micro-
wave. Poles and Masts up to 150ft., 70 different
types in stock.

RECEIVERS from 15 itc/s to 650 Mc/s, 60 kinds
available.

TRANSMITTERS. 50 types, Mobile and fixed up to
2 kilowatt.
CABINETS and RACKS. American and British, open
and closed, 30 patterns from 12in. to 911.
POWER SUPPLIES. Over 100 varieties giving up to
30,000 volts from standard and off standard Inputs.
TRANSFORMERS. 300 patterns in stock of all sizes
to 20 kVA for power and 5 kW for Radio, Audio and
Modulation up to 2 kW also; lists available.
TELEGRAPH and TELEPHONE APPARATUS of all
kinds include Printers and Perforators for Morse.
5, 6, 7 unit code also Transmitters and Converters and
Carrier and Channelling equipment. Filters, Repeaters
and Power supplies for all the above in British and
American versions.

40 -page List of over 1,000 items in stook available
-keep one by you.

RELAYS and CHOKES. 12 tons of American post-war
Just arrived-a pleasure to use and look at-ask for
special list-others in stock include Miniature, Polar -
hied Post Office, Aircraft, Control and Starting Relays.
Chokes, open and potted, vary from one inch mu
metal to 100 -amp. power types-list available.

NUCLEAR GEAR-includes Scalers, Counters, Regi-
sters, Ratemeters, Dosimeters, Probes, Monitors,
etc. Special list on request.

TEST EQUIPMENT. 200 different items of British
and American MA gear and hundreds of types of
Meters aN unable.

We have a large quantity of " bits and pieces " we
cannot list-please send us your requirements as
we can probably help --all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

VALVES
AMAZING valve offerl Any 12 of the follow -

log valves for only 50/-, carriage paid.
or 6 for 30/- carriage paid; all valves are
new or ex equipment in which case they are
electronically tested before despatch.
IL4, 1135, IS5, 1T4, 2D21, 3A4, 5U4G, 6AC7,
6AK5, 6AM6, 6B8G, 6BE6, 604, 6C6, 6D1,
6D6 6F1, 6F12, 6E13. 6F14, 6E15. 6F16,
6F33. 6116, 6.15. 6J6. 6.170. 6117G. 6K25, 6N7,
6P25, 6P28, 6Q7G, 6SH7, 6SJ7, 1001, 1002,
10F1, 10P13, 12A6, 10P14. 12AU7A,
12AY7. 12AU7, 12E1, 125117, 128,17, 20D1, 20F2,
20P1, AC2PENDD, AC/HL, AC/SG, B36, DI,
D77, DH63, DK91, DL92, DAF91, DF91, EA50,
EB34, EB91, EBS90. ECC81, EY91,
ECC32, ECC34, ECC91 ECL80, ECH83, EL91,
EF36, EF39. EB41. EF50 (U.S.A.). EF80, EF91,
EK32. EL32, HL41, HL23. KT33C, KT36,
KT44. KTW61, L63. P61, PEN220A, PEN46,
PL82, PY82, PZ30, SP6, 5841. SP61, TDD4,
111341, UF42, 1.7281, UL46. U31, VU120, VU120A,
VU111. Z63, Z77. Z66.
IF not completely satisfied please return within
3 days and your remittance will be refunded in
full.
WALTONS WIRELESS STORES. 15. Church
Street. Wolverhampton. [0148

VALVES WANTED
NEW valves wanted, any quantity, best cash

price by return-Stan Willetts, 43, Soon
Lane, West Bromwich. Staffs. Tel. Wes. 2392.

[9180
ALL types of valves, British or American,

transmitting and receiving; keenest cash
prices paid. What have you to offer?-Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.1. Tel. Euston 1636-7. [9124

WANTED. EXCHANGE, ETC
DC. millivolt potentiometer wanted with 1

volt range.-Box 0804. [9269
APROMPT cash offer for your Surplus brand

new valves, speakers, components, test
instruments, etc.-R.H.S.. 155, Swan Arcade,
Bradford. 1. 10190
WANTED, all types of communications re-

ceivers and test equipment.-Details to
R. T. & I. Service, Ashville Old Hall, Ashville
Rd., London, E.11. Ley., 4986. [0163
URGENTLY wanted, manuals or instruction

books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment. -Harris, 93, Wardour St., W.1.
Gerrard 2504. [9171
WANTED, good quality communication RYS

V tape recorders, test equipment domestic
radios, record players, amplifiers, valves, com-
ponents, etc., estab. 18 years.-Call, send or
Court,

Ger. 4638, Miller's Radio, 38a, Newport
Court, Leicester Square, W.C.2. [9173
nROMPT cash for the purchase of surplus
Jr stocks of televisions tape recorders, radios,
amplifiers and domestic electrical appliances
of every description, substantial funds avail-
able.-Spears, 14. Watling St., Shudehill,
Manchester. Blackfriars 9432 (5 lines).
Bankers: Midland Bank. Ltd. [0216

REPAIRS AND SERVICE
BOITLTON'S OF BRADFORD.

LOUDSPEAKER, pressure unit, and microphone
repairs. D.C.B. cone assemblies and field coils
in cartons, service and satisfaction guaranteed.
-D. C. Boulton, 134, Thornton Rd., Bradford.
1. Tel. 22838. [0171
MAINS transformers wound to any specifica

tion.
MOTOR rewinds and complete overhauls: first-
class workmanship; fully guaranteed.
P.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel.
54898. [0113
RADIO. TV. etc., service sheets. 6,000 models.

catalogue 1/-; s.a.e. enquiries.-Telray, 11,
Maudland Bank, Preston. [9218
WE undertake the manufacture of trans-

formers singly or in quantities to any
specification; all work guaranteed for 12
months.
LADBROKE Transformer CO.. Ltd.% 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222

TRANSFORMERS
to any specification.

Singles, rewinds, small or large batches;
quick and efficient service, competitive prices,
estimates by return of post from:
MESSRS. Newman & Son, 1. Grove Crescent,
South Woodford, E.18. [0330

TRANSFORMERS.-Suppliers
to B.B.C..

I.T.A.' and leading radio manufacturers,
single or long runs, prompt delivery, home and
export, rewinds to all makes.
FORREST (TRANSFORMERS), Ltd., Shirley,
Solihull, Warwicks. Tel. Shi. 2483. [0128
SPEAKER repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction,
Aprshford,

ompt ser Kvientce. L. S. Repair Services, Pluckley,
[0223

MISCELLANEOUS
ELECTRICAL connectors.
MORE than 1,000,000 in stock, cavering over
50 different ranges, British and American;
stock list on application to-SASCO., Nutfield,
Redhill, Surrey. Tel. Redhill 5050. [9224

METALWORK, all types cabinets, chassis,
racks, etc., to your own specification,

capacity available for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208

ONDON CENT -RA
RADIO STORES

P50 v. 1 A. Thoroughly reconditioned and guaranteed,
1ME SWITCHES. VENEER. 8 -day clockwork,

32/6 including post and packing.
10 -WAY PRESS BUTTON INTER-COM. TELE-
PHONES, in Bakelite Case with junction boa. Thor-
oughly overhauled. Guaranteed. 26/15/-.

0D-E9SIKn BPaRkOel"Site Ga Z
me3pleitiliwie.th Hand Set and Dial

B29 RECEIVERS, fully valved, untested £5, for
callers only.
PROJECTION LAMPS, Pre -focus 100 v. 300 w. in
new condition, BIG.
PROJECTION LAMPS, 3 -pin, 110 v. 500 w., In new
condition, 10/6.
SOUND -POWERED BREAST MIKE AND HAND -SET.
No Batteries needed, 15/-.
CARBON TELEPHONE IANDSETS, New. 12/8.
SOUND -POWERED INSERTS. Suitable for Transistor
Sets. New, 3/9.
AVO UNIVERSAL TEST METERS. Reconditioned,
as new. In perfect working order. Model 40 £10/101-.
Model Z, £3161-.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex-Covt. 0-9,999, 25/50 v. D.C. Size 4 x 1 x lin.
Single coil 2,3000 or single coil 5000, 18(6.
VENEER TIME SWITCHES. For switching on/off
lighting and power. Reconditioned as new. In iron-
clad cases, 10 amp., 75/-; 15 amp., 851-; 20 amp.,
25/51 -,

TELEPHONE DIALS. 0-2 Suitable for inter -office
and factory installation. 17/6.
3 -OHM P.M. SPEAKERS. In good working order,
10in. 27/6: 8In. 9/6; din. 9/6: sin. 11/6.
3iin. P.M. SPEAKERS. 30. 17/6.
SYNCHRONOUS VIBRATORS. I v. 7 pin. 3/6.
ELECTRICITY SLOT METERS. (1/- in slot.) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 10 A., 84/-; 15 A., 94/-: 20 A., 104/-.
Other amperages available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 10 A., 42/6: 15 A., 52/6; 20 a.,
57/6. Other amperages available.
HIGH RESISTANCE EARPIECES. Double with 3ft.
length of cord. 10/6 pair.
BALANCED ARMATURE HEADPHONES. with throat
mikes, 9/6.
ASSORTED RESISTANCES. Accuracy ±5%. 5/6
par 100.

All prices include carriage.

23 LISLE ST. (GER. 2969) LONDON, W.C.2
Closed Thursday 1 p.m. Open all day Saturday

A. K. & L. G. SMITH LIMITED
Wholesalers and Distributors of

Electrical and Electronic Appliances,
Household, Etc.

38, Nunhead Lane, Peckham, London, LEA

A.R.R.L. RADIO AMATEURS

HANDBOOK 1960 32/6
Postage 1/9

The Practical Hi-Fi Handbook, by
King. Postage 1/-. 25/-

Hi-Fi Year Book 1960. Postage 1/- 10/6
High Quality Sound Reproduction,

by Moir. Postage 2/-. 70/ -
Better. Shortwave Reception, by

Orr. Postage 1/.. 23/ -
Beam Antenna Handbook, by Orr.

Postage 1/-. 22/-
Hi-Fi Amplifier Circuits, by Roden-

huis. Postage 1/.. 15/ -
Using an Oscilloscope, by Easterling.

Postage 6d. 6/6
Mullard Circuits for Audio Ampli-

fiers. Postage 10d. 8/6
Radio Valve Data, by Wireless

World. Postage 8c1. 5/ -
Transistor Projects, by Gems-

bach. Postage 1/-. 23/ -
Fundamentals of Semi -Conductors,

by Scroggie. Postage 1/-. 23/-
T.V. Fault Finding, by Data. Postage

6d. 5/ -

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street).
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SOUTH SUPPLIES
(ELECTRICAL LTD.)

95, OLD KENT ROAD, LONDON, S.E.I
90, HIGH STREET, EDGWARE, MIDDX.
124, JUNCTION ROAD, LONDON, N.I9

72 BOROUGH HIGH STREET, S.E.I.

AMPLIFIER & SPEAKER
in Cabinet

Ex -Rental. Tested and
in good working order.
Ideal Guitar Amplifier.
Complete with valves.

37/a Plus 3/- post
/ u and packing.

R.C.A. AUTO CHANGERS
4 speed, Ronette head. Brand new. A snip for
the specialist.

17 . 19 . 6

OUR
PRICE

I2 -CHANNEL
TURRET TUNER

BRAND NEW. Fitted
with coils I to 5 and 8 to
9. 34/38 Mc/s. Complete
with P.C.F. 80 and P.C.C.
84 Valves.
Manufacturer's price
a/7/-.

33/. Carriage
/ paid.

LIMITED QUANTITY
BRAND NEW

BLACKS DECKER
4"ELECTRIC DRILLS

E418.6 etlf.0
Fraction of Maker's price, complete with flex
and chuck key and in maker's sealed cartons.
Full instructions and full maker's guarantee. Drill
polishes and takes ALL B. & D. Home Workshop
Tools including Hedge Trimmer. TV suppressed.
A.C./D.C. 235/250V. We can supply all B. & D.
home workshop tools to fit this drill.

ELECTRIC CLOCK, AUTO COOKER
TIMER & TIME

SWITCH
BRAND NEW. Modernise
and add pounds to the
value of your electric
cooker. Ideal for auto-
matic cooking, or any heat
or current control. Com-
plete with handsome elec-
tric clock. 200/250V.
30 Amp. Full fitting instruc-
tions. Plus 2/6 P. & P.

OUR I
PRICE

,C
ovQ 7

Battery operated
PORTABLE GRAM
78 r.p.m. Aural sound box
with sapphire needle.
" Starr " motor operates
on 2 flat 4iV. batteries,
300 records per battery.
List £5/5/-.

PRICE 39/6 P.
&us

2/6
P P.

OUR

Ex-liquidator's stock.

THERMOSTATS
200-250 v. 90°-160° adjustable, 18" stem. Brand
new.

12/6 Plus 2/-
P. & P.

TRUVOX LOUDHAILERS
Complete with mike, headset, control box and
Truvox speaker. Unused, 6/12 volt, similar
H.M. Forces, etc. Ideal for Sports Meetings,
Public Address, etc. Takes up to 4 extensions.

TO CLEAR

30/-
Plus 7/6
P. & P.

MISCELLANEOUS
CABLE, full or random coils, 10% to 20%

under list prices; conduit, 5% to 10%
under list; request new catalogue.-British
Distributing, 591, Green Lanes, London, N.8.

[9258
BUSINESS & PROPERTY

FREEHOLD radio, TV and elec. business with
living accom.; south coast; £4,500, 5.8.01.-

Box 1562. [9256
ESTABLISHED radio, television and general

electrical business for sale; double -fronted
shop on main street of busy market town in
vicinity of Lake District; annual turnover over
£35,000; premises includes living accommodation
and room for expansion; present owner con-
templating retiral.-Enquiries to Box 1251.

[9232
BUSINESS OPPORTUNITIES

LONDON retail radio, television and electrical
business of the highest standing requires

executive director; eventual complete take-over
of business envisaged on retirement of present
managing director; this is an exceptional op-
portunity to acquire an efficiently operated
business established over 30 years, which is
very highly regarded; the identity of the busi-
ness will only be disclosed to a bona -fide princi-
pal who can satisfy the advertiser as to his
suitability and ability to provide the necessary
capital.-Write in confidence, stating age and
details of background and experience. Box 1625.

CAPACITY AVAILABLE
[9270

ELECTRONICS
engineers to the industry.

Production with 100% inspection.
RADIO -AIDS, Ltd., 29, Market Street, Wat-
ford (25988), Herts. [0214

RADIO components made to order.-Bel
Sound Products, Marlborough Yard, N.19.

[0185
C MALL London manufacturer has capacity
0 available for experimental or production
high vacuum electronic devices.-Box 8924.

[9108
HIGHLY competitive quotations given for all

your prototype and production require-
ments.-Newlyn Electronics, The Fradgan,
Newlyn, Penzance. Tel. Penzance 2462. [9201

SERVICES WANTED
ANYONE interested in doing up a pre-war

Baird Televisor television2-Answers and
s.a.e. to J. Stanley Clarke. Forest Lodge,
Sharpthorne, Sx. [0112

SITUATIONS VACANT
ANTARCTICA.
VACANCIES exist for Wireless Operator Mech-
anics to serve with the Falkland Islands De-
pendencies Survey in the Antarctic for 2 years;
salary is at the basic rate of £500 a year;
whilst in the Antarctic everything is provided
free of charge including clothing, cigarettes,
etc.; generous cash payment on completion of
service.
CANDIDATES, preferably between 20 and 30
years of age and must be able to transmit and
receive morse at 20 w.p.m. (plain language
or code) and capable of elementary mainten-
ance of wireless transmitting and receiving
equipment.
SUCCESSFUL candidates will be required to
leave U.K. in October/November.
WRITE to the Crown Agents, 4, Millbank,
London, S.W.1. State age, name in block
letters, qualifications and experience and quote
M2A/50980/WF'. [9234
SIGNALS Technicians.
REQUIRED by Kenya Government Police on
contract for one tour, 36-45 months, with pos-
sibility of permanent and pensionable employ-
ment. Salary (including Inducement Pay)
according to age and experience in scale rising
to £1,341 a year. Gratuity 131/2% of total
salary drawn; free passages; outfit allowance
£40. Liberal leave on full salary.
CANDIDATES must have wide knowledge of
imtallation, running and maintenance of fixed
and mobile high frequency and V.H.F. com-munications equipment.-Write to the Crown
Agents, 4, Millbank, London, S.W.1. State
age, name in block letters, qualifications and
experience, and quote M2A/51053/WF. [9237
ELECTRONIC Testers.
ELECTRONIC Inspectors.
MECHANICAL Inspectors.
URGENTLY required for work on long dura-
tion Government contracts; either skilled per-
sonnel holding City & Guilds or O.N.C. or
ex -service with experience such as Armament
Artificer (Telecoms.); alternatively, personnel
with general educational standard up to G.C.E.
level in Maths. and Science, preferably with
some practical experience in appropriate field,
will be considered as trainees; apply in writing,
in first instance, giving full personal details,
to the Chief Inspector, Hartley Electromotives.
Ltd., Monkmoor, Shrewsbury.
EXCELLENT opportunities for further advance-
ment exist for the right type of persons;
travelling expenses paid for interview; hors-
ing assistance' may be given to selected per-
sonnel after probationary period. [9266

SERVICE
engineer required for industrial

sound equipment, London area.-Box 0803.
19197

'DART -TIME Electronic Engineer for mobile
recording work with own equip. wanted

in London.-Box 1579. [0134

TELEVISION service engineer, fully experi-
enced, clean driving licence, permanent

position.-A. G. Allen & Co., Ltd., 41-3, Bridge
Rd.., Wembley Park. Tel. Am. 2261. [9274

atsgs049,1

HIGH QUALITY
RADIOGRAM

CHASSIS
JUBILEE Mkt MODEL 29 GNS

This is the new and improved version of the
famous Jubilee Chassis. VHF, with automatic
frequency control, and medium and long
bands. Separate bass and treble controls.
Inputs for all pick-ups, tape record and play-
back. Adjustable ferrite rod aerial. The
improved amplifier provides 8 watts push-pull
output.

STEREO 44 MODEL 27 GNS

A stereo and mono chassis providing 8 watts
output, 4 watts from each channel, and covering
the full VHF and medium wavebands. Stereo
and mono inputs for tape playback and all types
of crystal pick-ups and outputs for stereo and
mono tape recording. Separate bass and treble
ganged controls with dual volume control for
ease of balancing. An ideal basis for a stereo and
mono system or for mono now and stereo later
if required.

STEREO 55 MODEL 32 GNS
(Not illustrated)

A new high quality chassis which combines
VHF and medium wave tuners, a stereo control
unit and two 5 -watt amplifiers in one compact
unit. In all its functions it is designed for
mono as well as stereo reproduction, the two
amplifiers being used together to provide 10
watts output. There are inputs for all pick-
ups, tape record and playback and provision
is made for the addition of a stereo radio
adapter in the future.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full dem-
onstration. Open 9-5.30 weekdays, 9-5 Sats.

NAME

ADDRESS

WOC

ARMSTRONG WEV:topt CO. LTD.

Warlters Road, London, N.7
Telephone: NORth 3213
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SOLDERING
EQUIPMENT
BY

MOP MVOS NNW

PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY

Comprehensive range
 Robust and Reliable
 Light weight
 Rapid heating
 Bit sizes 3 32in. to 3/Sin.
'PERMABIT' or Copper

bits
All voltage ranges 61v

to 230-250v
Prices from 196.

Illustrated is the 25w.
3/16in. replaceable bit
model with safety
shield.

British and Foreign
Patents. Registered
designs. Suppliers to
H.M. and Foreign
Governments. Agents
throughout the world.
Brochure No. S.5 sent
free on request.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

*TANNOY*
The leading name in

sound affairs
WEST NORWOOD SE27

Tel: Gipsy Hill 1131 (7 lines)

Fidelia

Our present range includes:
Fidelia Major AM/FM tuner unit with pre -amp.,
tone controls, etc., H.F. stage on all wavebands,
variable selectivity, etc. Price £2714)-, or with
the Major amplifier, £421141-.
Fidelia Imperial, VHF tuner. Price 215/51-,
or with pre -amp. and tone controls, £19.
Fidelia Preciton, switched VHF tuner. Price
114161- or with pre -amp. and tone controls £19.
FideliaMajor amplifier, £18.

Full details willingly on request
(6d. for postage is appreciated.)

t
EL

2 AMHURST ROAD
TELSCOMBE CLIFFS
Nr. Brighton,
SUSSEX.
Tel.: Peureharen 3156

SITUATIONS VACANT
LOUIS NEWMARK, Ltd.
LEADING company in the design of auto pilots
for helicopters are expanding their facilities
at their development laboratories at Croydon
and have the following vacancies to be filled
immediately.
ENGINEERS and Assistant Engineers with de-
gree or H.N.C. and experience in the field of
light electrical engineering, electronics. electro
mechanical devices or semi conductors, to work
on the development, installation and flight
testing of automatic pilots. Salary commensu-
rate with experience. Pension scheme.-Apply
in writing, giving full particulars to: Person-
nel Officer. Louis Newmark. Ltd., Prefect
Works, Purley Way, Croydon, Surrey. [0333
RADIO Maintenance Technicians.
POLICE Department, Government of Northern
Rhodesia, requires radio maintenance tech-
nicians on agreement for one tour of 3 years
with prospect pensionable employment. Salary
according to experience in scale rising to
£1,260 a year. Pending the outcome of salaries
review a special interim allowance at rate of
5% of salary is at present payable; prospects
of promotion to telecommunications officer
(maximum salary £1,315) and Chief Telecom-
munications officer (maximum salary £1,490).
Married accommodation, with heavy furniture
available immediately at sub -economic rent,
e.g., on salary of £745 rent is £45 a year.
Free passages. Liberal leave on full salary.
CANDIDATES should be between 22 and 35
years, of good physique, and possessing maths.
and physics at G.C.E. " 0 " level standard.
They should have sound knowledge of installa-
tion and maintenance of modern low and
medium power V.H.F. static and mobile equip-
ment, H.F. transmitters and receivers includ-
ing S.S.B. and petrol generator and diesel
electric sets.-Write to the Crown Agents, 4,
Millbank, London, S.W.1. State age, name in
block letters, qualifications and experience, and
quote M2A/50829/WF. [9243
RADIO and television development.
A WELL-KNOWN company in the Midlands,
manufacturers of radio and television equip-
ment, has vacancies in its design and develop-
ment laboratories for experienced:-
(a) DEVELOPMENT engineers.
(b) 'TELEVISION and radio engineers.
(c) MECHANICAL designers and draughtsmen.
(d) TECHNICAL assistants.
FOR expanding contract and commercial pro-
grammes. Opportunities exist for development
work on all types of radio communications and
colour television.
APPLICATIONS stating qualifications, experi-
ence and salary required should be addressed
in confidence to the Personnel Manager, Box
1470. [9249
ELECTRONIC test engineers and testers.
LIGHT engineering company in the Midlands
is requiring the above for the testing of elec-
tronic equipment on Government Contracts
and commercial television.
APPLICANTS with a knowledge of this type
of testing and wishing to obtain well paid
Positions should apply stating qualifications and
experience to Personnel Manager Box 1471.

[9250
THE UNIVERSITY OF MANCHESTER.

APPLICATIONS are invited for the post of
Research Assistant at the Nuffield Radio -
Astronomy Laboratories at Jodrell Bank. The
post is intended for development and construc-
tion of low noise parametric amplifiers for use
with a 250ft radio telescope, At least two
years' electronics experience essential. Duties
to commence as soon as possible. Salary
according to qualifications and experience.
Applications should be sent not later than
October 10, 1960, to the Director, Nuffield
Radio -Astronomy Laboratories, Jodrell Bank,
Nr. Macclesfield, Cheshire. [9263
THE HOSPITAL FOR SICK CHILDREN,

Great Ormond St.. London., W.C.I.
TECHNICIAN reqd. in new medical electronics
workshop, engaged in maintenance and develop-
ment work of apparatus, used in various
hospital depts. Salary scale £600X20 (2) X25
(4)-£740 p.a. O.N.C.+ 2 years exp. In light
engineering, electrical - electronic - physics
fields or equivalent.-Application forms ob-
tainable from the House Governor. [9245
RADIO mechanics.-Permanent and pension-

able vacancies exist for young men ex-
perienced in the assembly, installation and
testing of HF and VHF telecommunications
equipment, preferably in connection with avia-
tion ground services.
STAFF will be based at the Engineering Divi-
sion of the Company, address below, but their
main duties will take place overseas for varying
periods installing telecommunications equip-
ment. Whilst overseas a generous daily
allowance is paid.
EX -SERVICES personnel of fully skilled cate-
gories are particularly welcome to apply.
APPLICATIONS to the Personnel Officer, Inter-
national Aeradio, Ltd., Hayes Rd., Southall,
Middlesex. [0263

ELECTRONICS engineers: Men or women
with at least O.N.C. or equivalent experi-

ence to do final tests and inspection on a
wide range of high accuracy instruments. These
are permanent staff positions with pension
fund and club room facilities.-Electronic
Instruments. Ltd.. Richmond 6434. [0124

WHEN

YOU

HEAR

DUODE

SOUND

YOU KNOW-
How important Duode NATURALNESS
is for the creation of true reproduction.
More than 90 per cent of all who try a Duode
in their own homes-which is the only really
satisfactory way of judging whether your ear
appreciates the quality of a unit-decide to
keep it. Most of them write to tell us why
they choose a Duode in preference to any-
thing else:-
Smoothness-no added harmonics.
Definition-really clear cut detail.
Real bass-no boomy resonance.
Superb strings-free from ' edge.'
Natural speech.
These are their main reasons. If you are
equally critical, they will be yours.
Write today for Duode details to our new
laboratory address:-

DUODE LTD.
24 DINGWALL ROAD,
CROYDON, SURREY

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
12'14' 25.0.0 I 17' .. ..2600

..   25.10.0 ..   .
Immediate Delivery

Carriage and Insurance 10/ -extra
NV -GUN TELETUBES LIMITED

3 The Mews, Dnekett Rd., Merriam, London, N.4.
Telephone: MOUntview 2903

REPANCO

TRANSISTOR AMPLIFIER
AND

FEEDER UNIT CIRCUITS

Envelope of theoretical and practical
layout diagrams for:

350/500 milliwatt Transistor Amplifier
Simple TRF Band Pass Feeder Unit
Medium wave TRF Feeder Unit with

RF Stage
Medium and Long wave Unit with RF

Stage

Medium and Long wave Superhet Feeder
Unit

Microphone Pre -amplifier
Send now 2/- (post free) for envelope

RADIO EXPERIMENTAL
PRODUCTS LTD

33 MUCH PARK STREET
COVENTRY
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COYNE'S NEW
TROUBLE -SHOOTING SERIES
TAKES HEADACHES OUT OF
ALL SERVICING PROBLEMS!

No. 1

Pin -Point
TV troubles

in 10 minutes
Find the exact sound or
picture trouble in ANY
Tv set from 700 possi-
bilities! 300 pages: 300
diagrams; check charts!
31/6. Postage 1/-.

No. 2

Pin -Point
Transistor

troubles in 12
minutes

Trouble -shoot every
type of circuit in ALL
transistorized equip-
ment I 525 pages ; hun-
dreds of illustrations;
120 check charts. 47/6,

postage 1/4.

Simple Check Chart
System Saves Time

These amazing practical handbooks with
ENTIRELY NEW METHOD

show you how to find the trouble in ANY
TV, or transistor circuit FAST! Index
tells you where to look; famous Check -
Charts help you to pin -point the exact trouble
in minutes! These on-the-job books quickly
pay for themselves in profitable new business
and valuable time saved!

OTHER HELPFUL COYNE BOOKS
(All with hard covers)

No. 3. Application of Radio and T.V.

Principles. 299 pages 26/ -

No. 4. Radio, Television and F.M
Receivers. 403 pages 26/ -

No. 5. Radio & T.V. Circuits. 334 pages 26/ -

No. 6. Latest Instruments for servicing
Radio-T.V. 3(17 pages 26/ -

No. 7. Practical Television Servicing
and Trouble Shooting Manual. 408
pages 34/ -

No. 8. Television Servicing Cyclopedia
868 pages 47/6

No. 9. Transistor Circuits. 410 pages 39/6

No. 10. Coyne Technical Dictionary 16/ -

No. 11. Television and Radio Handbook 22/ -

SEND NO MONEY
Just mail coupon for free trial. After 7 days
send only low price or return books and pay
nothing !

FREE TRIAL OFFER
PAY CASH PRICES ON CREDIT!

Mail Coupon Now!
TO:

SIM-TECH BOOK

MA ON tileliSlit
Ill LOIN

COMPANY,
DEPT. W.1, Gaters Mill, West -End,
Southampton, Hants.
Please send the books circled below for seven
days' free examination. If satisfied I will send

after seven days, and per month until
payment is completed. If buying one book
I agree to pay half the price after seven
days and the final payment 30 days later.
If not satisfied I may return books and owe
nothing.
PLEASE CIRCLE BOOK REQUIRED
1 2 3 4 8 6 7 8 9 10

Name

Address

City County
12Check here if enclosing full price; we pay

postage. Same 7 -day money -back guarantee.
Postage: £2 or less pay 1/-; £3 pay 1/6 ; over
£3 free.

SITUATIONS VACANT
REQ17IRED, for servicing of electrical equip-

ment, a young technician, preferably
single, having made special study of high fre-
quency engineering, or amateur radio enthusiast
with experience in mechanical engineering',
living in London area; some knowledge of
German useful. -Box 1607. [9244

TECHNICAL writer required for compiling
radio and television service manuals; must

have good theoretical and practical knowledge
of radio and television receivers and the ability
Department.

good English. -Apply to Personnel
Murphy Radio, Ltd., Welwyn

Garden City. [9235
SIMULATOR engineer at College of Air Train-

ing, Hamble, to maintain and overhaul
electronic flight simulators; applicants should
possess O.N.C. (Electrical) or equivalent and
be experienced in the maintenance of electronic
equipment

egrsaiPa6aordegn
according

gTrt:i
experience. -

Write: ble.
[9264

ENGINEERS with some five years practical
experience of radio frequency design work

required for interesting new project in labora-
tory situated in South West outskirts of Lon-
don. Some experience of cables an advantage.
Pension scheme. -Write giving full particulars
of experience and salary required to Box 1458.

LICENSED
radio engineer with A licence and

pulse rating required at Stansted Airport
to maintain Britannias and D.C.6s; good
salary offered with opportunity for progress
with rapidly expanding company. -Please reply
Chief Radio Engineer, Channel Airbridge, Ltd.,
Southend Airport: radio mechanics preferably
with aircraft experience also required. 19202
A NUMBER of senior and junior new

appointments available; excellent re-
muneration, pension scheme, full staff privi-
leges; wide range of activities and scope in
rapidly expanding company. -Write in fullest
confidence to Technical Director, Clarke &
Smith Mfg. Co., Ltd., Wallington, Surrey.
(One min. main station.) [9241
WE are interested in individuals as well as
V V in electronics, our steady expansion as

electronic control engineers is creating more
vacancies in laboratory, drawing office, mech-
anical and electronic production, sales and
special products departments. -If you want a
job now or later, write. Elcontrol, Ltd.. In-
dustrial Electronic Engineers. Hitchin, Herts.

[0318
DISTRICT engineers are required to control

and supervise the maintenance of tele-
vision and audio relay sending and repeater
stations in Scotland; a knowledge of television
circuit techniques combined with considerable
practical experience of servicing is an essen-
tial requirement for this post but preference
will be given to those applicants who also hold
suitable technical qualifications.
THESE senior positions are permanent with
considerable prospects and a contributory pen-
sion fund is in operation; applicants should
apply in writing stating experience, qualifica-
tions and present salary, to: Area Engineer,
North British Relay, Ltd., 47a, George St.,
Edinburgh. [9265
AN engineer who can deal with the mainten-

ance and development problems of elec-
tronically controlled mechanical industrial
equipment is required for a rapidly expanding
factory in N.W. London; H.N.C. in electronics
would be an advantage; previous experience in
this field essential, previous R.F. work ad-
vantageous; high salary and good prospects for
the right man. -Write Box 1429. [9242
TRANSFORMER engineer required to assist

with the design of a wide range of low
and medium power transformers for the elec-
tronics and allied industries, O.N.C. with some
experience are minimum qualifications; salary
depends on age, experience and qualifications.
-Write with full details to the General Man-
ager, Reading Winding, Ltd., 169, Basingstoke
Rd.. Reading. [9252
TEST engineers. -Applications are invited

from test engineers with previous industrial
experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company's
permanent staff; starting salaries commensur-
ate with qualifications and experience. -Apply
in writing, giving full details, to Personnel
Officer, Redifon, Ltd., Broomhill Rd., S.W.18.
SOUND recordist required by Kodak, Ltd.(0,2 52 to

provide recordings for Company lecturers
who are also using films and slides. Must be
able to make magnetic tape recordings of all
kinds with a fairly modest range of equipment.
Must have a good knowledge of music and a
sense of what is apt for use in film -making.
A skilful amateur with a feeling for presenta-
tion might well be suitable for this work. -
Please send an outline of career and qualifica-
tions for the post to the Personnel Manager,
Kodak, Ltd., Kingsway, London, W.C.2. [9257

MINISTRY OF AVIATION requires Assistant
Technical Cost Officers at Mottingham,

London, to prepare estimates of prime cost of
manufacture of engineering productions.
Quals.. Recognised eng. apprenticeship, O.N.C.,
C. & G. Final Certs. or equiv. Practical exp.
in rateflxing, operational planning and prime
cost estimating. Radio, radar or electronic
equipment exp. an advantage. Salary: £900
(age 30) -£1,065. -Application forms from
Manager (P.E.2530), Ministry of Labour, Pro-
fessional & Executive Register, Atlantic House,
Farringdon St., London, E.C.4. [9239

Enclosures, Equipment & Cabinets
by STAMFORD

B1/8. Column enclosure de-
signed to house the 8in. and
10in. Wharfedale range. Lagged
with lin. felt and emLodying the
Wharfedale acoustic filter.
12in. x 12in. x 43in. high.
Price 213/15/- or 41/- depoei
and 9 payments of mu

EMI

CUB AXIOM ENCLOSURE for the Goodman 12ln. range.
39in. high, 194m. wide, 154in. deep. Price Including ARU
No. 179, 217/15/3 or 53/4 deposit and 9 payment. 3811.

EQUIPMENT
Cash Price Else Purchase

SPEAKERS £ s. d. Deposit 18 Pymts.
Axiette 8 12 1 26/5 6/9
WS/HP.1012 4 15 0 19/- 4/9
Golden 10in. 8 8 7 33/4 8/6
Axiom 300 11 5 9 45/2 11/7
MOTORS
Garrard 210 12 13 5 50/9 12/11
Garrard 4HF 18 9 9 74/- 18/11
Garrard TA Mk. If 8 10 0 34/- 8/8
Garrard 301 Strobe 23 18 4 95/8 34/8
Collars RP594 9 18 9 40/- 10/2
CHASSIS
Armstrong 55 33 12 0 134/5 34/4
Armstrong Stereo
12 Mk. If 44 2 0 176/5 57/9

TUNERS
Dulci FMT/2 24 13 4 98/8 25/3
Rogers Junior 24 10 3 98/1 25/1
Armstrong ST3 28 7 0 113/5 29/ -
AMPLIFIERS ..
Quad and Pre -amp 42 0 0 28/8/- £212111
Leak Stereo and

Pre -amp 51 9 0 £10/5/10 £2/12/8
Rogers Junior and

Pre -amp 28 0 0 £51121- 21/8/8

Write for our Hi -Fidelity Equipment List and illustrated
lists of CABINETS.

WE SPECIALIZE in supplying any equipment
currently available. DEMONSTRATIONS AT OUR

WEYMOUTH TERRACE SHOWROOMS.

CZ/E
41in. wide, Min. high, 171in. deep.

Motor Board 39in. x /bin. with 4in. clearance above
(bin. if to house record changer). 21in. between underside
of lid and shelf. Front panel 401n. X
If fitted with ferrules and adjustable gbdea-16/- extra.

Delivery 12/6.
Cash Price £21115/- OR

Deposit 23/5/3 and 9 monthly payments of 22/4/2.
Write for oar illustrated catalogue or vial our Hi -Fidelity.
Showrooms at:

84/88/98 Weymouth Terrace, off Hackney Road,
LONDON, E.g. Telephone: SHO 6003

Showroom hours: Monday -Saturday 9.30 to 5.30.
Late night Wednesday 7 p.m.

Directions: No. 6 bus from Liverpool Street Station to the
Odeon, Hackney Rd., walk back two turnings.

A. L. STAMFORD LTD. (DEPT. D4.)
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More than meets the eye

It looks good but there is more in it than
meets the eye -enough to make the dis-
cerning purchaser feel that he must have
Savage Massicore regardless.
Generous design -no compromises on qual-
ity -conscientious workmanship -that is
what you get when you buy a Massicore
Transformer.

SAVAGE TRANSFORMERS
LIMITED

NURSTEED ROAD, DEVIZES, WILTS.
Telephone: Devizes 932

RECORDING

TAPE

BARGAINS !
SPECIAL OFFER

BRAND NEW
BOXED  EXCELLENT QUALITY
5in. 600ft. -12/6 Him 1,200ft. 21/-'
5in. 900ft. 18/- 7in. 1,200ft. 2I/-
5/in. 850ft. 18/- 7in. 1,800ft. 32/6

P.P. 1/- one Tape; 1/6 two Tapes.
Money Back Guarantee. Send for Lists.

DICK I NSONS of Pall Mall Ltd.
(Dept. W.W.)

11 Royal Opera Arcade, Pall Mall, S.W.1
(Behind Her Majesty's Theatre in the

Haymarket)

PULLIN SERIES 100
MULTIRANGE TEST SET

21 ranges and sensitivity of
10,000 ohms per volt. Printed
circuit construction gives
rugged, accurate instrument.
New style diakon meter cover
gives wide angle of vision and
clear scales. Folly detailed
specification on request.
PRICE £12/7/6 post paid.
Terms: Deposit £2/7/6 and
6 monthly payments of 35/..
or 12 monthly payments of
18 6.

HOME RADIO OF MITCHAM
Dept. W, 187 London Road, Mitcham,
Surrey. (Open all day Sat.) MIT. 3282.

SITUATIONS VACANT
ELECTRONIC Development Engineer required

to work on VHF equipment in the field of
nuclear magnetic resonance; theoretical design
as well as practical ability necessary; attrac-
tive opportunity to a versatile engineer in an
expanding international company; commencing
salary in range £1,250 to £1,500; pension
scheme. -Applications stating qualifications and
experience to Managing Director, Perkin-Elmer,
Ltd., Beaconsfield, Bucks. [9231

AIRCRAFT radio engineers and mechanics
required with specific workshop experience

of one .r more of the following: VHF HF/
MF, ADF, ILS, VOR, X Band Radar. 42 -hour
week. Top basic wages: Engineers, £16 p.w.;
mechanics, £14 p.w. Pension scheme after 12
months' satisfactory service. Overtime and
bonus system in operation. -Apply in writing,
stating experience, to The Managing Director,
Air Transport (Charter) (C.I.), Ltd., 7, Wil-
low Road, Poyle Trading Estate, Colnbrook,
Slough, Bucks. [9236
11, ADIO and Electronic Engineering Assistant
IX required with technical and practical ex-
perience in some or all of the following: Tele-
vision, radio transmitters and receivers, record-
ing and Public Address equipment, tine pro-
jectors and other aural and visual aids.
A.M.I.R.E. or H.N.C. desirable. Salary up to
£950 p.a. according to qualifications and ex-
perience. Pension scheme. One Saturday only
worked in every five. -Application form from
Chief Engineer (GS/WW/2196/10), London
County Council, County Hall, S.E.1. [9255
INTERNATIONAL AERADIO, Ltd., has

periodic vacancies overseas for Radio Tech-
nicians, City an i Guilds Intermediate Telecoms.
an advantage but not essential if applicant has
considerable experience installation/mainten
ante H.F./V.H.F. low/medium power comms.
Equipment; applications ex -service personnel
of fully skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child allowances; free air passages and
insurance; kit allowance; generous U.K. leave;
apply in writing. -Personnel Manager, 40, Park

[0262St., W.1
AIX MINISTRY have vacancies for civilian

Radio Technicians at Royal Air Force,
Sealand, Cheshire, and a few other R.A.F.
Stations throughout the United Kingdom for
the servicing, repair, modification and testing
of air and ground radio and radar equipment.
Commencing salary (national) (according to
age) is £525-£670 p.a. Max. salary £795 p.a.
Rates are subject to small deduction at certain
provincial stations. Annual leave 3 weeks and
3 days increasing to 4 weeks and 2 days after
10 years' service, 5 weeks after 20 years' ser-
vice and 6 weeks after 30 years' service. -Apply,
giving details of quals. and exp., and mention-
ing this advertisement, direct to the Command-
ing Offic_r, No. 30 Maintenance Unit, Royal
Air Force, Sealand, Cheshire, or to Air Ministry,
C.E.4b, Princes House, Kingsway, London,
W.C.2, for vacancies in other areas, or to any
Employment Exchange, quoting Srotton 57.

[0254
EXAMINERS: Air Ministry Aeronautical In-

spection Service; about 20 pensionable posts
for men and women at least 25 on 1.9.60;
vacancies mostly at Henlow, Beds. and Sea -
land, near Chester (where houses may be
available shortly), but some at Carlisle, Staf-
ford, and in the Gloucester area; opportunities
to serve abroad; job involves inspection, test,
and calibration of all kinds of electronic equip-
ment; qualifications: (a) City and Guilds Inter.
Group Certificate in Telecommunications En-
gineering and City and Guilds Certificate in
Radio II, or equivalent qualification; (b) at
least 8 year's experience (including appren-
ticeship or similar period of training) in the
manufacture, maintenance, or inspection of
radio, radar, or other electronic equipment;
candidates trained in R.A.F. as fitters in
radar or telecommunications who satisfy (b)
but not (a) will be considered if they attained
Class A standard at R.A.F., Cranwell or
Locking; national salary scale (men): £770 (at
25) to £850 (28 or over), rising to £950; pro-
motion prospects. -Write Civil Service Com-
mission, 17, North Audley St., London, W.1,
for application form quoting S/5294/60; closing
date 18th October, 1960. [9261

AIR MINISTRY requires Examiners (Tech-
nical Class Grade III). for Aeronautical

Inspection Service; vacancies exist in the
mechanical, explosives, electrical and ' radio
trades; quals.: full apprenticeship or equiv.
training plus O.N.O. or C. & 0. Inter. or
Technicians Certificate or equiv. qual.; duties:
periodical inspection and testing of aircraft,
accessories and components, M.T., radio, elec-
trical, tools and ground equipment; at Henlow,
radio division only, calibration of test equip-
ments; location: vacancies are likely to arise
at Carlisle, Heywood, Stafford, Hartlebury, St.
Athan (S. Wales) and Gloucester/Wiltshire
area; Fauld and Chilmark explosive trade only;
Sealand and Henlow radio only; opportunities
will arise for serving a tour overseas; some
houses will be available shortly at Henlow;
appointments will be unestablished but are
not expected to be of short duration and
opportunities for permanent appointments are
likely to arise; salary on scale £723 to £950.
staff age 28 and over will start at £825; good
prospects of promotion to Senior Examiner,
£950 to £1,085, and Chief Examiner, £1,085
to £1,335. -Applications and further details
from Air Ministry C.E.3(f 1, London, W.C.L
or any Employment Exchange, quoting CITY
2264. [9259

HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.I9

ARC 4107

RE-ENTRANT
LOUD HAILERS

Dia. 15in. Heavy Duty All
Metal, new and unused,
26110/, Carr. 10/,

SMALL MODEL MAKERS
MOTORS 24v. ACIDC.

Reduction geared, new. Size 1/in.
x lin. x Olin. long, 12/6 each,

TELEPHONES
" F " TYPE

Complete in fitted case,
portable, range up to
5 miles, suitable for
factories, building
sites, offices, etc.,
2 complete sets-
£6/10/-. Carr. 51-.

p/p 1/6. Other
types of small 12
or 24 v. motors
in stock.

TRANSFORMERS
210/250 v. in, 275-
0-275 v. 50 mA
6.3 CT. 3 A. out,
17,6. 210/259 in,
300-0-300 v. 125mA
6.3 CT2A 6.3 CT.
2.5 A. 5 v. 2 A. out,
22/6. 220/240 v.
in, 250-0-250 v.
250 mA 4 v. 6.34 A.

4 v. 6.3 v. 4 A. 4 v. 6.3 v. BA. 4 v. 6.3 v. 3.5 A., 32.6.
Postage 3/- in the £1 on all.
Pots 10K, 10k Wire, 2.5% 2 m. 25% Lin and Log, .05/.2521
EP. each, post 6d. Tygan Fret 2/- sq ft.
TRANSFORMERS -Step

, 30 v. 100 wat
Down200/250 V. int out17/8, post 2/.. 200/250 0. in,

110 v. 100 watt out 17/8. post 2/, 200/250 v. in, 110 v.
3.04 amps. out £41101-.post 5/-.
AC/TO DC RECTIFIER JNITS, 200/250 v. In, 100/120 v
DC out at 2.5 amp., £81010. issamaismoomp=mm

EXCLUSIVE
OUR OWN MAKE OF PLAYER
CASES AND CABINETS IN WAL-
NUT AND MAHOGANY. MADE
SPECIALLY TO HOUSE ANY
TRANSCRIPTION PLAYER, MO-
TOR AND PICK-UP. FROM £5.

WRITE FOR DETAILS

ALSO -WE BUY AND SELL GOOD
HI-FI EQUIPMENT

H. C. HARRIDGE
8 Moor St., Cambridge Circus, W.1

Open Daily Except Thursday.

The vw
A ELECTRICAL

METERS, we can supply and repair
within 7-14 days; to B.S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multi range meters, meggers,
pyrometers, etc.

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, amplifiers,
tuners, etc.

Write or phone:
311 EDGWARE ROAD, LON DON,W.2

Phone: PADdington 4515.
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LEWIS have the
CABINET for

YOU
EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

THE CONTEMPORARY
, Price El 1.11.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany
veneer and has a waxed semi -matt finish.
This cabinet can be fitted with any of the latest
Hi-Fi units.

THE CONTINENTAL
Price E29.10.0

This elegant Cabinet is the finest in our range of those
designed in the continental style. Solidly constructed
and finished in Oak, Walnut or Mahogany veneers
(Dark, medium or light, high gloss or satin finish
available).

TWO NEW LEWIS CATALOGUES:71

4. The Cabinet Catalogue
1/4% The Equipment Comparator

Catalogue

(Designed to assist your choice of cabinet and
equipment).
Please send me details of your two new catalogues

Name

Address

BLOCK CAPITALS PLEASE WW100.

IMBI radio
I 100 CHASE SIDE, SOUTHGATE, N.14

Telephone: Palmers Green 3733

SITUATIONS VACANT
CIRCUIT Designers and Circuit Laboratory

Engineers required for design and testing
of automatic telephone exchange systems and
other similar projects. Candidates should have
had previous experience of this work and pre-
ferably have at least an O.N.C. or an inter-
mediate grouped C. & G. certificate. Know-
ledge of Crossbar Switching or totalisators
would be an advantage. Good salary paid
to selected applicants. Pension scheme after
qualifying period.
WRITE giving full details of qualifications and
experience to the Personnel Manager, Ericsson
Telephones, Limited, Beeston, Nottingham,
quoting Ref. DA/1. 10160
E XCELLENT opportunity for young man of

ability to join small sound recording com-
pany covering all aspects of sound reproduction,
London area, W.I. Essential qualifications:
Qualified to O.N.C. standard, electronics, with
thorough knowledge of tape recorders and
amplifiers, preferably with experience of Com-
mercial tape and disc equipment and capable
of setting up small tape recorder servicing
department; full details and salary required
to -Box 1632. [9272
CKYWAYS, Ltd., Stansted Airport. Essex, re -
l., (mire Radio and Electrical Mechanics for

overhaul of aircraft radio and electrical com-
ponents; knowledge of aircraft not essential
but applicants must be skilled in workshop
overhaul of industrial radio or electrical com-
ponents; good rates of pay, superannuation
scheme, sick pay. hostel and canteen facilities,
and pleasant working conditions: -Apply giving
full details of experience to Personnel Officer.

[9230
TECHNICAL TRAINING

SURREY COUNTY COUNCIL

EWELL COUNTY TECHNICAL COLLEGE.
A COURSE of 12 weekly lectures entitled

Transistors and their Applications " will
commence on Wednesday. September 28th.
1960. The course is suitable for the circuit
engineer and physicist, and will be given by
the staff of the Mullard Research Laboratories.
-For details apply to the Head of the Science
Department, Ewell Technical College, Reigate
Rd., Ewell, Epsom, Surrey. Tel. Ewell 5025.
Fee for course will be E1/216. [9246
IF you wish to advance your education and
I specialise in the latest electronic techniques,
write for free catalogue and full details -See
our advertisement on page 171.
C.R.E.I. (LONDON), Granville House. 132,
Sloane St., London, S.W.1. Tel. Slo. 8277.

[9238
LEARN Radio and Electronics the New Prac-

tical Way! Very latest system of experi-
menting with and building radio apparatus-
" as you learn "-Free brochure from Dept.
W.W.10. Radiostructor, 40, Russell Street,
Reading, Berks. [0241
CITY & GUILDS (electrical. etc.) on " No

Pass -No Fee " terms; over 95% successes.
-For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc.. send for our 148 -page Hand-
book -free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017
STUDY radio, television and electronics with

the world's largest home study organisation;
Brit.I.R.E.: City & Guilds: R.T.E.B., etc.; also
practical courses with equipment; no books to
buy. -Write for free prospectus, stating subject.
to I.C.I. Intertext House, Parkgate Rd., (Dept.
442), London, S.W.11. [0359

TUITION
'CULL -TIME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar
Maintenance Certificates. -Information from
College of Technology, Hull. [0111
FIND 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
FREE from the I.P.R.E.: Syllabus of famous

radio and TV courses; membership condi-
tions booklet, 1/-; sample copy The Prac. Radio
Engineer, 2/- post free. -Secretary, 20, Fair-
field Rd., London, N.8. [0088
WIRELESS. -See the World as a radio officer

in the Merchant Navy; short training
period, low fees, scholarships, etc., available
boarding and day students: stamp for prospec-
tus. -Wireless College, Colwyn Ray. [0018
116) ADIO and TV servicing, all aspects from
.1.%. basic principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert., Brit.I.R.E., etc.
Study at home under highly qualified tutors.
No books to buy. -Write for free prospectus
stating subject, to I.C.S., Intertext House.
Parkgate Rd. (Dept. 442A), London, S.W.11.

[0033
" IOW and Why " of Radio and Electronics

.11.1 made easy by a new, no -maths. Practical
Way. Postal instructions based on hosts of ex-
periment: and equipment building carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating sub]ject.-Free
brochure from Dept. W.W.12 Radiostructor. 40
Russell Street. Reading. Berks. [0240

TV and Radio-A.M.Brit.I.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
(including practical apparatus) in all branches
of radio, T.V. and electronics, write for 148 -
page Handbook-free-B.I.E.T. (Dept. 397A),
29, Wright's Lane. London. W.8. [0016

0

1910 -Jubilee Year -1960
COMPONENT DISTRIBUTORS
Guaranteed components -

made specially for us: -
1% tol. SILVER MICA CAPACITORS

84 standard values always In stock.
5-1000pF 9d. 1200-2000pF

3300-5000pF 11/16-2200-3000pF 1/3
P.V.O. COV'D ELECTROLYTIC CAPACITORS
Mae 1/6 to 2/8. Smoothing 1/71 to 3/3

Dual 4/3 to 6/, Full List No. 16.
aim dia. CAN TYPES 350/500V. from 4/-

11 In. dia. POTENTIOMETERS Mn. shaft
10K, 25K, 50K, 100K (linear), 250K, 500K, 131, 2M

(log.) 3/-. With switch 4/6.
MINIATURE MAINS TRANSFORMER

Pal. 0-200-220-240 v. See. 250 v. 40 mA., 6.3 v.1.5 amp
Stack size 21 x 1I x 1lln., 10/6.

CELLULOSE WADDING for resonance damping, 40 ply.
361n. wide, 5 yd. roll 18/-, post 3/-.

Sole distributors for this area.

IMPORTED HIGH STABILITY RESISTORS
Miniature half -watt 5% " Preferred value" range
(144 values -12 to 10MG). Very popular line 66. ea,

WIMA "TROPYDUR" PAPER CAPACITORS
Flat oval shape. Small size. Glazed surface.

mid. tol. 250V 500V mid. tol. 250V 500V
.01 20% ed. 7d. .15 10% 1/1 1/2
.015 20% 6d. 7d. .22 10%' 1/3 1/4.022 20%

20%
8d.
8d.

9d.
9d.

.25 10% 1/3 114.033
047 20% 94. 104. .33 10% 1/4 1/6
'05 20% 0d. 101. .47 10% 1/6 119
'068 20% 10d. lid. .68 10% 1/7 2/3
1 10% 1/- 1/1 1.0 10% 2/1 2/6

"SURPLUS" HIGH STABILITY RESISTORS
Best makes. Largest selection available. 145 standard

values plus many others.
5% INV. M. iW. 9d. 1W. 101d.
2% 1W. 10d. iw. 1/- 1w. 1/3
1% 1W. 1/3 4W. 1/6 1W. 1/9

Ordinary Carbon Resistors iW. 3d., }W. 4d. Also
Carbon and Wire wound to 200W. Full list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS
Precision -made ALUMINUM

BLANK CHASSIS
Commercial quality, half -hard 16 s.w.g. Same day
service. ANY SIZE to nearest 1/16in. 2, 3 or 4 aided.

Max. length 17in., depth 4in.
Specials dealt with promptly. fin., lin. or lin. flanges

(inside or outside). 6d. each extra.
Riveted or soldered corners 6d. each extra.

Price Guide (normal chassis only): -
Total area of material Including waste:

48 sq. in. 4/- 176 sq. in. 8/- 304 sq. in. 12/-
80 sq. in. 3/. 208 sq. in. 9/- 336 sq. in. 13/-

112 sq. in. 6/- 240 eq. in. 10/- 368 sq. in. 14/-
144 sq. in. 7/. 272 sq. in. 11/- and pro rata

post 1/3 post 1/6 post 1/9
Quantity and trade discounts. Finishes arranged for

quantities of 25 or over.
PANELS

Any size up to aft. at 4/6 sq. ft.
Postage (eq. in.), -72 9d.; 108 1/3; 144 1/6:

432 1/9; 270 2/-.

THE WELL-KNOWN

COOPER -SMITH
HI-FI AMPLIFIERS

Each the best in its class -
yet you tan build it yourself I

HIT BUILT
STEREO Control Unit .... £12 12 £15 0
STEREO Main Amplifier . £13 13 £16 0
Mk. II Control Unit £7 17 £10 17
B.P.I. Main Amp. 10/12 W. £12 5 £14 5
"PRODIGY"6/9W.Iategrated£12 10 £15 15
"BANTAM"3/4W.Integrated £710 £8 5

Building instructions 2/6 each. (Bantam 1/6.(

Please add postage for all orders under i2

H. L. SMITH & CO. LTD
287/280 EDGWARE ROAD, LONDON, W.2

Telephone Paddington 5891/7595
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radio
masts
and
aerial
equipment

with
TECHNICAL

SERVICES
for

Standard Tubular
Steel Masts
V.H.F. Installa-
tions
Rhombics
Dipoles
Folded Dipoles
Vertical Radiators
'T' Aerials, Single
& Multiwire
Transmission
Line Equipment
Terminating Res-
istance Units
Lead-in Insulator
Panels
Radial Earth Sys-
tems
System Planning
and Installation

South Midlands Construction Limited
ROMSEY RD., CADNAM, SOUTHAMPTON

WALTEAK pocket audio oscillator, transistorised'
1,000 c.p.s., supplied complete with battery, probe'
etc. Excellent technical reviews, ideal for circuit
checking, etc. g8/10/- subject.
WAL GAIN transistorised pre -amplifiers, many
applications, supplied complete with battery, phono
plugs, screened lead, etc. Mono £5, Stereo £71101 -
subject.
Full technical literature.
WELLINGTON ACOUSTIC LABORATORIES LTD.
Farnham, Surrey Farnham 6401

AMERICAN
COMPONENTS - VALVES

TEST EQUIPMENT
PHONE -WHITEHALL 4856

DALE ELECTRONICS
109 Jermyn Street, London

S.W.I

TELETRON
TAPEJAK

The first Transis-
torized Radio Tuner,
specially designed for
use with Tape Re-
corders.
* High Sensitivity.
* Twin tuned cir-

cuits.
* Pre-setting for

M W.Program mes
* Fixed tuned for

1,500M
Price ES 9 0

THE TELETRON
CO. LTD.

I I 2B, Station Rd.,
London, E.4.

SIL. 0836.

TUITION

A,M.I.Mech.E..
A.M.Brit.I.R.E., City &

Guilds, G.C.E. etc., bring high pay and
security: " No Pass-No Fee " terms; over 95%
successes.-For details of exams. and courses
in all branches of engineering, building, elec-
tronics, etc., write for 148 -page Handbook-
free.-B.I.E.T. (Dept. 387B), 29. Wright's
Lane. London, W.8. [0118

PATENTS
PATENT No. 797,788 entitled " Stay Couplers

for Aerial Masts " is for sale or licence.
-For details apply to Chatwin & Company,
Chartered Patent Agents, 253, Gray's Inn Rd.,
London, W.C.1. [9271
THE Proprietor of Patents Nos. 708528 for

Transportaole Housing Structures " and
742318 for ' Improvements in or relating to
Transportable Housing Structures" desires to
secure commercial exploitation by licence or
otherwise in the United Kingdom.-Replies to
Haseltine Lake & Co., 28. Southampton Build-
ings, Chancery Lane, London, W.C.2. [0255

BOOKS. INSTRUCTIONS, ETC.

TELECOMMUNICATION
Technician Text-

books; Telecomm Principles A and B, 9/6
p.f.; Telecomm Maths. A and B, 9/6 p.f.-
Riddif ord. 384 Tilehurst Rd., Reading, Berks.

5

" TIOASIC Mathematics for Radio and
[E9l2e1c5.

1.11 tronics." By F. M. Colebrook, B.Sc.,
D.I,C.A.C.G,I. Revised and enlarged by J. M.
Head. M.A. (Cantab.). Presents in readable
form a complete course in basic mathematics
from engineering students of all kinds and
leads on to the more advanced branches of
mathematics of increasing 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 Equations, Elementary Statistics, Short
Cuts to Numerical Calculations and an Intro-
duction to Matrices. Will be invaluable to
those requiring a refresher course as well as
to those without previous knowledge of the
subject. 17/6 net from all booksellers. By
post 18/6 from Iliffe & Sons Ltd.. Dorset
House, Stamford St., S.E.1.
" A SACS or Nomograms." By A. Giet. Trans-

lated from the French by H. D. Phippen
and J. W. Head. Most engineers have made
use of nomograms at some time in their car-
eers, and are fully alive to the fact that they
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
habitually employ nomograms know how to con-
struct them for their own use. Most of the
comparatively small literature on the subject
is written for mathematicians and is extremely
difficult for the practical engineer to compre-
hend. This book is essentially practical, and
not only demonstrates the many and varied
applications of the abac or nomogram, but
shows how even those without highly specialized
mathematical knowledge may construct their
own charts. 35/- net from all booksellers.
By post 36/- from Iliffe & Sons Ltd., Dorset
House, Stamford St., London, S.E.1.
" TELEVISION Engineering Principles and6,.ccel.Ilveformneration

By S. W. Ames, B.Sc.(Hons.), A.M.I.E.E., and
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E. The
third volume of a comprehensive work on the
fundamentals of television theory and prac-
tice, written primarily for the instruction of
BBC engineering staff. This volume gives the
application in television and sinusoidal, rectan-
gular. sawtooth and parabolic waves and shows
the mathematical relationship between them.
The main body of the text is devoted to the
fundamental principles of the circuits com-
monly used to generate such signals, the treat-
ment being largely descriptive in nature and
therefore less mathematical than that of the
previous volume. The work is intended to
provide a comprehensive survey of modern
television principles and practice, 30/- net
from all booksellers. By post 31/- from
Iliffe & Sons Ltd., Dorset House, Stamford
St., London, S.E.1.

CONTROL
SAUNDERS-ROE LIMITED

a Division of

Westland Aircraft Limited
have vacancies for

CONTROL ENGINEERS
to work on the trials and further
development of " Black Knight " at
High Down, Isle of Wight.
There is also a vacancy for a Mechanical
Engineer with Rocket Motor experi-
ence.
Applicants should forward details of
their career to date to the

Personnel Officer,
SAUNDERS-ROE LIMITED,
East Cowes, Isle of Wight,

quoting ref.: WW/70.

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.

Illustrated brochure and other information
will gladly be sent on request

DEPT. " W.W."

Oddie,Bradbury &Cull Ltd.,Southampton
Tel. 55883 Cables: Fasteners, Southampton

Srampiani
SOUND EQUIPMENT

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate, Feltham, Middx.

Telephone FELtham 2657

FOR SWEDEN
We are buyers of 21" TVs and spare
parts in large and small lots for import
to Scandinavia.
Please send your offer with lowest price
to
SCOTTISH SCANDINAVIAN COMPANY,
OSTERMALMSGATAN 58, STOCKHOLM

BARGAIN OFFER
surplus

White Spot R.F. Transistors
at 4/6 each. POST FREE

Our Component Lists for 3d. Stamp
Money Back Guarantee on all Items

NEO MAIL ORDER SUPPLIES
2A MAXWELL RD., PORTSMOUTH

47 for Thceleafcleaning

t method

records

Already over 200,000 enthusiastic users

THE as /Duet Vuo 9.P

AUTOMATIC GRAMOPHONE RECORD CLEANER
PATENT No. 817,898

Price reduced to 17/6 (plus 5/10 purchase tax)
from your local dealer or

CECIL E. WATTS LTD.
Consultant and Engineer (3.nd Recording and Reproduction

Darby House, SUNBURY-on-THAMES, MIDDX
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TV TUBES
EXACT PLUG IN REPLACEMENTS

All makes and types in stock

12" - - L5-10-0
14" - - - L5-19-0
15"-17" - - L6-10-0
21" - - - L7-10-0

COD or CWO. Carriage and Ins. T6.

20/

FACTORY REPROCESSED AND
COMPLETELY AS BRAND NEW

NEW
BASE

FITTED NOW
MULLARD MAZDA

EMISCOPE ETC.,
ELECTRON

GUNS

GLADLY REFUNDED IF YOU WISH
RETURN YOUR OLD TUBE.

LAWSON TUBES

NEW
GETTERS

REGRAPHITED

MICRO -FINE

ALUMINISED

NEW SILVER
ACTIVATED

SCREEN

TO
12 months NEW tube guarantee.

156 PICKERSLEIGHS ROAD,
MALVERN, WORCS. MAL 3798

TELEPRINTERS,
PERFORATORS,
REPERFORATORS
TAPE READERS

Pen Recorders, Terminals and V.F.
Telegraph multi -channel units; Testing
Equipment, Test Frames, Telephone
Carriers and Repeaters ; Signalling
Rectifiers and Relays, Transformers,
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay Bases,
Uniselectors, Remote Control Trans-
mitters, British, American and German
Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.

Tel.: TRING 2183 and 2310

.Sonic V Portable -
TAPE RECORDER

 Manufactured with finest British materials.
 All frequencies within the range of 40-

12,000 c/s.
 Can be used as a straight amplifier having

two speakers to which 5.3 watts are de-
livered (max. rating 9.5 watts).

 3 -speed recording on twin track tape.
 Erase head can be switched off to enable

superimposing of recordings, etc.

Price, complete with crystal microphone,
tape, spare spool, telephone adaptor, and
lead with jack plugs for recording radio or
records. £497f0
GENERALSONIC RADIOS
92, Caledonian Road, N.1 -Ter. 0322

LOUDSPEAKER

ENCLOSURES
AND

AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)
3 PARKHILL PLACE (off Parkhill Road),
LONDON, N.W.3. GULLIVER 5775
Few minutes walk Belsize Park Underground

MALVYN ENGINEERING WORKS
Engineers to the Radio and Electronic Industries

Manufacturers of: Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
Single and Production Quantities.

7 CURRIE STREET, HERTFORD, HERTS.

Telephone : Hertford 2264

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too small. List on Application.

H. ROLLET & Co., Ltd.
6 Chesham Place, S.W.I. BELgrayia 4300

ALSO AT LIVERPOOL, BIRMINGHAM
MANCHESTER, LEEDS

REBUILT T/V TUBES
12"-14" L4 15 0 15"- I 7" L5 5 0

21" £7 15 0
ALL TUBES GUARANTEED FOR 12 MTHS.
15/- ALLOWED ON YOUR OLD BULB.

CARRIAGE AND INSURANCE EXTRA.
VACUUM ELECTRONIC LTD.
35 SACKVILLE ST., LONDON, W.I.

Phone REG. 6404

DAMAGED METER?
Have it repaired by Glasers

Reduce overheads by having your damaged
Electrical Measuring Instruments repaired
by L. Glaser & Co. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters,
Ammeters, Mioroam-
meters, Multirange Test
Meters, Electrical Ther-
mometers. Recording
Instruments, etc.
As contractors to various

Government Departments, we are the leading
Electrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery seal
defective instrument by registered post, or write to
Dept. W.W.

L. GLASER & CO. LTD.
93-100, Aldersgate Street, London, E.C.1.

Tel.: Monarch 8822

INSTRUMENT
REPAIRS

SOUTHERN RADIO'S

y SPECIAL BARGAINS
TRANSMITTER - RECEIVER

TYPE 38 MK II

* WALKIE-TALKIE

Complete in Metal Carrying Case. 9in. x
63in. x 4in. Weight 61b. Frequency 7.3 to
9 Mc/s. Five valves, LI/2/6. Post paid.

These TX -Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type " 38 " Trans -
receivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. I 2/6; No. 2 5/-; Webbing
4/-; Haversacks 5/.; Valves-A.R.P. 12 4/6;
A.T.P.4 3/6; Set of FIVE VALVES 19/- the set.
SPECIAL OFFER No. 2:

" 38," as above, complete with set of external
attachments, 42/6, post paid.

SPECIAL OFFER No. 3:
Transmitter -Receiver " 38 " Mk. II. Brand
new with complete set of external attachments
including Webbing, Haversacks and Valves,
57/6 post paid. Fully guaranteed.

CONDENSERS. 100 assorted Mica; Tubular,
etc., 15/-. NEW.
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR. For use with
above, 7/6.
LUFBRA HOLE CUTTERS. Adjustable /in.
to 33in. For Metal, Plastics, etc., 7/-.
MAGNETS. Strong Bar type, 2 x 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard,
3/6; Heavy type on base, 5/6. ALL BRAND NEW
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete.
BRAND NEW, with valves, relay, etc., etc., 17/6
each.
QUARTZ CRYSTALS. Types F.T.241 and
F.T.243. 2 -pin /in. spacing. Frequencies be-
tween 5,675 kc/s. and 8,650 kcis. (F.T.243), 20
Mc/s. and 38.8 Mc/s. (F.T. 241, 54th Harmonic),
4/- each. ALL BRAND NEW. TWELVE ASSOR-
TED CRYSTALS, 45/, Holders for both types,
1/- each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for
their choice.
CRYSTAL CASES. 2 -pin, 241/243, 10/6 per doz.
RECORDING BLANKS. Brand new. " Em -
disc." Ready for cutting. I3in. 6/- each or 15
complete in metal case, f4.
RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.
SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases (perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/-.
STAR IDENTIFIERS. Type I A -N Covers
both Hemispheres, 516.
TEST METERS D.C. PORTABLE 0-5,000
ohms 0-6mA 0-1.5v and 3v. In case 3fin x 3fin.
X 24in. Voltage range can easily be extended by
addition of resistances to suit individual require-
ments. BRAND NEW, 12/6.
ATTACHMENTS for " 18 " Transreceivers.
ALL BRAND NEW. Headphones 15/6; Hand
Microphone 12/6; Aerials 5/-; Set of 6 Valves
30/-.
TRANSPARENT MAP CASES. Plastic
I4in. x 10/in. Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc., 3d,

SOUTHERN RADIO SUPPLY, LTD.
I I, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653
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the D DYSTUNI '880e
NICNg Present-day radio communications services call for a receiver with a most exacting performance,
R particularly as regards frequency stability and setting, allied to ease of control.

The Eddystone " 880 " High Stability Communications Receiver has been designed expressly for

STABILITY
use in professional communications systems and the specification reaches the high modern standards
required. Many, refinements are incorporated, and the versatility is such as to make the receiver
eminently suitable for such applications.

COMANN/aTIONSThe
special principles employed result in an exceptionally high degree of frequency stability.

Throughout the tuning range of the receiver, which is from 500 kc/s to 30.5 Mc/s, the long-term
drift does not exceed 50 cycles. Particular care has been taken to reduce spurious responses to
an absolute minimum and the figures for such characteristics as cross -modulation, blocking, inter -

RECEIVER modulation and image ratio are extremely good. The electrical performance is well maintained
in every way and conforms to accepted professional standards.
High " front-end " selectivity is provided by two fully tuned r.f. stages and all tuning is accomplished
with a single knob. The tuning rate is linear and the large, clear scale shows only the range in use.
The frequency to which the receiver is tuned can be read off easily to within one kilocycle.
Radiation at any frequency has been reduced to a remarkably low figure. In practical operation,
the " 880 " possesses marked superiority in rendering signals at maximum intelligibility.
Comprehensive information and the full specification is available on request to Professional and
Commercial Organisations.

Manufactured STRATTON & CO. LTD. BIRMINGHAM 31ENGLAND
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ERS1N

SAVBIT FOR FACTORIES
Ersin Multicore Savbit Type 1 alloy
containing 5 cores of non -corrosive flux
is supplied to factories at bulk prices
on 7 lb. reels. 16 and 18 s.w.g. are the
diameters most suitable for the major-
ity of soldering processes. Supplies are
also available on 1 lb. reels.

SAVBIT FOR THE SERVICE
ENGINEER Approx. 170 ft. of 18 s.w.g.
SAVBIT is supplied on a 1 lb. reel
packed in a carton. Price 15/- each
(subject).

SAVBIT FOR THE SMALL USER
The Size 1 Carton contains approxim-
ately 53 ft. of 18 s.w.g. SAVBIT. It is also
supplied in 14 s.w.g. and 16 s.w.g. Obtain-
able from radio and electrical stores.
Ersin Multicore 5 -core Solder is also
supplied in 4 specifications of Standard
Tin/Lead alloys. Price 51- each (subject).

ALLOY

Ersin Multicore Savbit Alloy contains a
little copper which prevents absorption of
copper from the soldering iron bit itself.
Bit wear is reduced and the bits last up to
ten times longer. By keeping soldering irons
in good condition Savbit increases
soldering efficiency and maintenance costs
are reduced. Tests on production lines
throughout the world have proved it.
Ersin Multicore Savbit Alloy- is
manufactured under sole British Licence
of Patent No. 721,881.

PUBLICATIONS
Laboratory engineers and technicians are
invited to write on their Company's letter -
heading for the latest edition of Modern Solders.
It contains data on melting points, gauges,
alloys, etc.

MULTICORE SOLDERS LIMITED  MULTICORE WORKS  HEMEL HEMPSTEAD  HERTS (BOXMOOR 3636)


