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CLASS B

TELSEN “ CLASS B
VALVE HOLDERS

These valve-holders are
accurately constructed
to accommodate several
new types of valve, such
as the *“ Class B’ valve.
They are made in the
solid and anti-microphonic
types and in both types
the contact sockets are
extended in one piece to
form the soldering tags,
thus ensuring perfect
connection. The terminals
ar¢ numbered according
to the system standardised
by the R M. A,

Rigid Type
No. W.337 Price |/6
Anti-microphonic Type
No. W.338 Price 1/9

get MAINS OUTPUT from BATTERY INPUT with

TELSEN

"COMPONENTS

TELSEN ““ CLASS B" DRIVER TRANSFORMER

Specially designed to take full advantage of the amazing possibilities
of “Class B’ amplification, these latest Telsen transformers
represent a veritable triumph of British radio craftsmanship pro-
viding at a reasonable cost a performance that is literally un-
surpassed. The core is of generous proportions giving complete
freedom from magnetic saturation and an entire absence of distor-
tion.
Ratio 1:1. Secondary D.C. Resistance 145 ohms each half. Total
Primary Inductance 25 henrys.

No. W.343 Price 8/6
Ratio 1.5:1 ** Class B " Driver Transformer. Primary Inductance
33 henrys. Resistance half sec. 140 ohms.

No. W.359 Price 8/6

TELSEN *“ CLASS B
OUTPUT TRANSFORMER

Employs a core of generous
proportions giving complete
freedom from magnetic satu-
ration and an absence of dis-
tortion. The. very low D.C.
Resistance of the primary
winding is an effective safe-
guard against voltage drop
on the heavy peak currents.

Primary D.C. Resistance, 200
ohms each half. Total
Primary Inductance, 16
henrys. Ratios 35:1, 50:1 and
65:1.

No. W.344 Price 8/6

TELSEN “ CLASS B
OUTPUT CHOKE

Provides perfect matching
between the ** Class B " valve
and any loudspeaker which is
normally suitable for use with
Triodes or Pentode valves,
the different ratios available
enabling accurate coupling to
be achieved in all cases.
D.C. Resistance, 220 ohms
(half winding). Total Induc-
tance, 18 henrys.

No. W.345 Price 8/6
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9 AMAZING PRICE TRIUMPH/

A HIGH QUALITY 4'mfd.

ELECTROLYTIC
CONDENSER /- 3/

THESE new Electrolytic Condensers are an out-

standing achievement in condenser design and are

ideal for use in smoothing circuits and other positions
in which high voltage high capacity condensers are
required.  The special bracket and terminal supplied
with the condenser enables it to be mounted on any
type of baseboard or chassis.

275 working 500 working
Capacity peak voltage peak voltage
No. Price No. Price
4 mifd. .. . W.393 .. 3/6 .. .. W.396 .. 4/6
6 ,, . . W.394 .. 3/9 . W.397 .. 5/-
8 ,, .. . W.i395 .. 4~ W.393 .. 55

TELSEN LOW VOLTAGE
ELECTROLYTIC CONDENSERS

Ideal where a very high capacity with a No. W.399 25 mfd. at 25 volis, 2/6
fairly low voltage is required, as in auto-
matic bias circuits for L.F. valves. Very No. W.400 so mfd. at 25 volts, 3/
compact, with wired ends for easy sus-
pension in the wiring. No. W.401 25 mfd. at 50 volts, 3/-

D

TELSEN SMALL TUBULAR CONDENSERS

A new range of very small tubular condensers, which are quite as efficient as
the larger types. Tested up to 1,500 volts. Wired ends make them very
suitable for suspension in the wiring.

Capacity No. Price Capacity No. Price
.0001 mfd. W.402 1/~ .002 mfd. W.407 1/-
.0002 ,, W.403 . 1= 005 W.408 1/~
.0003 ,, W.404 1/= 006 ,, W.409 1/~
0005, W.405 1/- o1, W.410 1/3
001, W.406 1/- 1 »» W.411 1/6

TELSEN RESISTORS
WITH WIRED ENDS

Very small and light, and easily suspended
in the wiring of a receiver, The resistance
is identified by the standard colour code.
The resistance value is also printed on the
carton. Negligible self-capacity and induc-
tance. Noiseless in use. Value remains un-
changed under the most adverse circum-

stances. Supplied in the following values (— Power rating of } watt : 250, 500, 1,000, 1,250,

5,000, 10,000, 20,000, 25,000, 50,000,

100,000, 250,000, 500,000 ohms resistance
Price 1/-

Power rating of 1 watt: 250, 500, 1,000,

1,250, 5,000, 10,000, 20,000, 25,000, 50,000,

100,000, 250,000, 500,000 ohms resistance
Price 1/-

Power rating of 2 watts: 250, 500, 1,000,

1,250, 5,000, 10,000, 20,000, 25,000, 50,000,

100,000, ohms resistance .. Price 2/-

3 and 6 watt types can be supplied om
demand,

R




"This is the actual size

of one of the
amazing new

TELSEN
glwn; coted
TUNING COILS

~the smallest and most selective
tuning coils ever produced/

TELSEN
IRON-CORED
SCREENED COILS

MALL enough to hold in the palm of your hand—
only two inches high—yet it has entirely revolution-

The results of extensive research,
these coils employ an iron-dust core
which has enabled their size to be
greatly reduced without sacrifice of
efficiency, which is considerably
higher than that of the majority of
air-cored coils. Magnification and
selectivity are correspondingly im-
proved, while the metal screening
can prevents the occurrence of un-
wanted interaction.  These coils
can be used either as aerial tuning
“coils or H.F. transformers, a re-
action winding being included.

8/6
Twin Matched Coils, No. W.422

17/-

Triple Matched Coils, No. W.423

25/6

Single Coil No. W.349

ised radio reception ! A big claim—but not too big
for the amazing Telsen IRON-CORED Tuning Coil to
substantiate. For this great little component makes an
ordinary three-valver as ultra-selective as a superhet. !
The brilliant new principle underlying its construction
1s the secret of its performance—its astounding selectivity
and its tremendous magnification—while Telsen’s unique
application of this principle is the secret of its amazing
compactness—occupying less valuable baseboard space
than any other tuning coil ever produced. Insist on
Telsen IRON-CORED Tuning Coils—they will make
all the difference to your new set !
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G. D. Holmes, A.lnst. W.T., A.l.LRad.E.
F. Poynton,

EDITORIAL

T has always been our desire to anticipate the needs of the

home constructor when planning our programme of new

components and constructor sets for the Telsen Radiomag,
and the range will now include, among many others, ‘‘Class B”
components, Iron Cored Coils, A.C. and D.C. Eliminators,
Electrolytic Condensers, Tubular Condensers, Resistors, Screened
H.F. Chokes, and a range of * Class B » Kits, Battery and
All-Mains Sets.
We have also made enormous price reductions throughout
the Telsen range of components, for instance, Interfrequency
Transformer Coils have now been reduced from 12/6 to 7/6,
““ Ace ” Transformers from 5/6 to 4/9, * Radiogrand ” Trans-
formers, ratios 3:1 and 5:1, from 7/6 to 6/9 and other ratios in
proportion, Dual Range Aerial and Anode Coils from 7/6 to
5/6 and 5/6 to 4/6 respectively, 1 mfd. Paper Condensers
from 2/3 to 1/9, 2 mfd. from 3/- to 2/6 and all other capacities
accordingly, Single Condenser Units from 9/6 to 7/6, Twin
Ganged Condensers from 15/6 to 12/6, Triple Ganged from
22/6 to 17/6, Logarithmic Variable Condensers from 4/6 to 3/6,
Binocular H.F. Chokes from 5/- to 3/6 and many others, fully
described and illustrated in the coloured supplement of this issue.
This year is perhaps one of the most outstanding in radio, for
it is probably true to say that at no time in the past have so
many new and remarkable developments been introduced, all
more or less at the same time. We are, of course, referring to
such revolutionary developments as *“ Class B amplification,
Iron Cored Coils, all-metal Valves and others, too numerous
to mention.
With the addition of ‘‘ Class B ” amplification a new era in
battery-operated receivers has been created, it is now possible
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COMMENT
for the home constructor to build a battery-operated receiver
giving an output and quality of reproduction comparable to
the best all-mains driven set. In view of this, we are introducing
an outstanding ‘‘ Class B Four ” receiver and those of our
readers who build this set will be astounded that such selectivity,
quality and enormous volume can be obtained from a battery-
driven receiver.

For those constructors who wish to build an efficient three-valve
set we would refer them to the Telsen Battery Screened-Grid
Three, this has the popular and well-tried favourite valve
combination of Screened-Grid, Detector and Pentode Output,
and, like the ‘‘ Class B Four,” employs the sensational new
Telsen Iron Cored Coils.

With a view to making the Radiomag as comprehensive as
possible, we are including a de-luxe A.C. Mains Super-hetero-
dyne Receiver which employs five valves and is undoubtedly
one of the foremost receivers of its type ever presented to the
home constructor, embodying as it does every ultra-modern
refinement. For each of the above sets a full-size 1/- Blue
Print is included free in this issue.

Owing to the enormous success and popularity of the three
receivers described in the previous Radiomag (No. 4), and in
consequence of so many readers’ requests we are giving abridged
articles relating to these for the benefit of new readers.

Previous issues of the Radiomag can be obtained either from
your radio dealer, newsagent or direct from us, price 6d. post
free. Correspondence and suggestions relating to the Radiomag
will be welcomed and should be addressed to the Editor, Telsen
Electric Co., Ltd., Birmingham.
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THE TELSEN RADICMAG

great disadvantage as compared with the mains user, in
the matter of power output and quality. It is generally
accepted that, to afford realistic reproduction, a radio receiver
must deliver between one and two watts of undistorted power
to a moving coil loudspeaker. An output of this order is easily

I IP to the present time, the battery set user has been at a

obtained from an all electric receiver, without entailing heavy
running costs, but if an attempt is made to extract it from a
battery operated receiver, it involves such a heavy current drain
from the H.T. battery that running costs become so high as to
be out of all reason.

Hence, in the interests of economy, the
~124

FIG .1

1
|
!
I
|
]
]

battery set user has usually to content himself with an output
of about 250 milliwatts (} watt), which affords results falling far
short of those given by his friends’ all electric
receivers.

All this, however, is likely to be altered by the
advent of a system of amplification known as
Class ‘“ B,” which opens up a new era for

gauged from the fact that, by its use, a battery set may be made to
give two watts undistorted power output, without exceeding the
current supply capabilities of the smallest capacity H.T. battery.

124

20

I
|
!
{
i
GRID VOLTS

18 15 |2 9

At this stage, the reader naturally asks, what is Class “B”?
and in what way is it different from the orthodox system of
amplification ?

Broadly speaking, the essential difference between Class “ B
and the present system of amplification (officially known as
Class ‘“ A”) is that with the latter system, the anode (H.T.)
current taken by the output stage is held at a steady value,
irrespective of the strength of the signal being
received. It should be remembered that the
H.T. current taken by the output stage is the
major portion of that consumed by the whole
set, the current taken by the early valves,

the battery set, and which promises to
put it on equal footing with the mains
set, whilst maintaining great
economy in running costs. Some
idea of its possibilities may be
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is, by comparison, quite small. With
a Class ““B” system, the anode
current taken by the output
stage is made to vary propor-
tionately with signal strength.
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NOTES ON CILASS ““B*°

This may be more clearly understood by reference to Fig. 1,
which represents the familiar type of curve relating anode
current to grid voltage for a thermionic valve.

In Class ‘“A” operation, the valve would be biassed to the
point ‘“ X,” so that the standing anode current, as indicated by
the dotted line ‘“ XL ” would be about 12 mA. The applica-
tion of a signal voltage ““V,” to the grid of the valve, would
cause the anode current to vary as shown at ‘“ A.” Although
the anode current is seen to vary in proportion to the grid
voltage, it will be seen that during a complete input wave cycle
the average value of the anode current remains at 12 mA., the
same as if no signal was being received. In Class ““ A ” opera-
tion, of course, the signal voltage is never allowed to carry the.
valve beyond the cut-off point ““ Y,” or the region where grid
current commences to flow, at ‘““Z.” When this happens,
distortion results, hence, the largest signal that this valve would
accommodate without distortion, is represented by ““ Vi.” It
will be seen that with this large signal, the anode current (A1)
still remains at the same average value as with the small signal.
The large standing anode current taken by the valve is only
necessary to take care of the large voltage swings such as “V1,”
corresponding to extra loud passages in the broadcast matter.
Now, with the average type of programmre, these large. signal
voltages are only produced occasionally, the average signal level
being only 15%, or so of these large peak values. Furthermore,
there are many intervals during which no sound at all is

broadcast.
[CLAss "B” VALVES,]
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FIG.3.

It is obvious, therefore, that a system in which H.T. current is
proportional to signal strength, will effect a great saving on the
present system. The method by which Class ““ B ™ achieves
this result may be made clear by referring to Fig. 2.

In Class ““ B” operation, the valve is biassed to the cut-off
point ““Y,” so that when no signal is being received, the anode
current, as indicated by the dotted line “YM,” is at a negligible
value.

If now a signal voltage “V2” is applied to the grid, the anode
current, as indicated by “A2,” will increase proportionately during
the positive half cycle and will attain an average value, indicated
by the dotted line ““ BC.” When the input voltage
wave swings negative, the valve will be carried
beyond the cut off point “Y,” and anode
current will cease to flow entirely. Under
these circumstances chronic distortion
would be produced, and so in Class
“B” operation, two output valves
in “push-pull” are used, as
shown in Fig. 3, so that the
input signal voltage is divided

oSN :?\ o8y 3 ALTLE .a prox ]
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AMPLIFICATION—continued

between the two valves, and, whilst positve at the grid of
one valve, is negative at the grid of the other valve. Thus,
each valve operates alternately, amplifying a positive half wave
input voltage, whilst its companion valve is inactive. The two
half wave outputs of each valve are combined in a centre tapped
output transformer or choke, to produce an amplified replica
of the complete input wave.

The first application of this principle, in this country, appeared
recently in the ‘‘Quiescent Push-Pull ” system. With this
scheme, two pentodes in push-pull are biassed to the cut-off
point, and operate as described, each valve amplifying alternate
half cycles. This system works very well, but the two valves
have to be accurately matched to each other, by individual
adjustments of the voltage on their priming grids, if distortion
is to be avoided. This, in practice, presents considerable
difficulty, also, an output stage employing two pentodes is
somewhat expensive, and so ““ Q.P.P.” as it is called, is tending
to fall into disuse. It is being superseded by a system which is
known as ‘ Positive Drive Class B” amplification, to give
it its full title, but which is usuvally referred to loosely as
Class ““B.”

In this system, two triode valves operate alternately in a push
pull circuit, as shown in Fig. 3. EBach valve operates at the
point where anode current is practically cut off, so that the
anode current when no signal is being received, or the
“‘quiescent” current as it is called, is very low indeed. With
the valves designed for this work, however, the cut-off point
occurs at zero grid volts, instead of at a high value of negative
grid bias, as with ordinary amplifying valves. When a
signal is being received, the grids of the valves swing positive
and run into grid current, alternately. When this happens, the
grid filament paths within the valves become conductive, and
power is drawn from the grid circuit. This power is supplied
via the input or ‘‘driver” transformer, as it is called, from the
preceding valve which is termed the ““driver” valve. The half
wave outputs from each Class “B” valve are combined in a
push-pull output circuit.

The reason for the term “‘ positive drive ” now becomes evident.
The grids of the Class “ B output valves are driven positive
by the input signal voltage, instead of being driven up to zero
grid volts from a high value of negative bias, as is the case with
QP.P. When triode valves are operated as Class “B?”
amplifiers, great economy is obtained, but the power output is
somewhat small, unless their grids are allowed to attain positive
voltages.

We have always been told that when an amplifying valve runs
into grid current, distortion is produced. In the normal type
of amplifier however, this is due to the fact that the valve input
circuit (usually the secondary of an intervalve transformer) has
very high impedance so that the smallest flow of grid current
produces considerable ‘‘ damping > with consequent distortion
of the input voltage wave.

With a Class ‘“ B * system therefore, the driver transformer is
designed so as to have a low impedance secondary winding, so
that the grid filament load of the Class ““B” valve
. which amounts to only a few thousand ohms,
imposes negligible damping. In actual practice,
the driver transformer has a step down ratio
from its primary to each half of its secondary,
instead of the usual step up ratio.
The reason for this is that the
“ driver ” wvalve has to supply
power into the Class ““ B> grid

circuits, as we have seen, and to
CJ ) N, ~
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LTHOUGH the new iron-cored tuning coils are probably
A:he most up-to-date feature of modern radio technique, it

is nevertheless a fact that inductances working on a
similar principle have been employed in line telephony work for
many years. However, before these principles could be extended
to radio frequency coils a large number of serious difficulties had
to be surmounted, and it is only after prolonged research work
that Iron Cored Tuning Coils have become a practical possibility.
It is the aim of this article to explain in as brief a manner as
possible the difficulties encountered, and the way they have been
overcome.
It is well known that the inductance of a coil of wire can be
increased by increasing the number of turns, but perhaps it is
not so well known that the insertion of a *‘ magnetic ” substance
such as iron, nickel or cobalt, into the centre of the coil will also
increase the inductance. Now in the design of a coil many factors
have to be considered ; the inductance must attain a specified
value, the energy losses should be low, and the physical dimen-
sions small. Unfortunately, these requirements are in direct
opposition to each other, for if we raise the inductance by in-
creasing the number of turns of wire, we also increase the
resistance and hence the losses. A reduction in physical size
has a similar effect. However, by introducing a core of iron into
the centre of the coil a much smaller number of turns is needed
to obtain the required inductance, and in consequence the coil
has a low resistance and correspondingly low losses. The former
required to support the turns 1s also reduced in size, and it is
found that the screening can may be made much smaller.
Unfortunately, the insertion of an ordinary iron core introduces
additional power losses which are so great as to spoil completely
the performance of the coil. This is due to the fact that cir-
culating currents or ‘‘ eddy currents  are induced in the iron
itself, since iron is a conductor of electricity. Research has been
carried out in the Telsen Laboratories with the object of pro-
ducing a core, which, while highly magnetic, would be a non-
conductor of electricity, so that no eddy-currents could flow
in the core and power loss would be eliminated.
Such a core has now been produced by means of a truly wonder-
ful process. A suitable magnetic alloy of iron is produced in the
form of minute particles, as fine as dust. Each particle
is lightly covered with a film of insulation, and, with

millions of others and a special binding material,
is moulded under great pressure into a solid
block. It is obvious that although the
resulting substance is composed mainly
of iron, and so is highly magnetic, it is
impossible for eddy-currents to
be set up, since each particle
is insulated from its fellow.
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A core of this material is used
in the new Telsen Iron Cored
Screened Coils, and in con-
sequence though very small
and compact, they are never-
theless much more efficient
than the majority of air-
cored coils. The windings
have been very carefully
designed, and are spaced
from the core to reduce self-
capacity to a minimum value,
while the screening can,
though small, fulfil 1ts pur-
pose with great efficiency.

Fig. 1 shows the circuit

diagram of the Telsen Iron
Cored Screened Coil and
Fig. 2 illustrates its use as
aerial tuner and H.F. Trans-
former.

0008
TOLF,
CIRCUIT

H.F. TRANSFORMER
FIG.2

It can also be used as band pass tumer, parallel
fed tuned grid coupling, etc., all of which are
fully described in the leaflet supplied with
the coil.
These high efficiency coils are employed
in the “ Telsen Class B Four” and
‘“ Screened Grid Three,” up-to-date
receivers with many other new
features, which are described in de-
tail in this issue of the Radiomag.

FRANCE
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time have wondered at the number and variety of fixed

resistances and condensers in his set, what their precise
actions are, and how they are constructed. The object of this
article is to explain the fundamental principles underlying the
action of these two components and to indicate a few of their
uses.

Every article in the world contains particles of electricity, and
these particles, called electrons, are capable of moving along
inside some substances called ‘‘ conductors ”’ (such as copper)
when urged to do so by an electrical pressure or *“ voltage.” In
other substances, such as mica, the particles are unable to move
about and these are called ‘‘ non-conductors ” or ‘‘ insulators.”
The fact that a voltage (pressure) is required to cause these
electrons to flow through a conductor indicates that they are
experiencing a resistance to their motion, and the relation between
the quantity of electricity per second (current), the pressure
(voltage) and the ¢ resistance ” of the conductor is expressed by
the well-known equation called Ohm’s law, which states that the
pressure across a conductor (in volts) equals the current flowing
through the conductor (in amps.) multiplied by the resistance
of the conductor in ohms.

For example, to cause a current of 1/10 amp. to flow through a
valve filament of resistance 20 ohms, we should require a pressure
of 2 volts, since 2==1/10X20. It is important to use the correct
units, either volts, amps. and ohms, or, as is usual in wireless
calculations, volts, milliamps. (thousandths of an amp.) and
thousands of ohms.

Q. LMOST every owner of a wireless set must at some

The electrons generate heat in their passage through the con-
ductor and the power expended in this way is found by mult-
plying the pressure in volts by the current in amps. The
answer is given in watts. (746 watts equal one horse power.)
Thus, in the last example, the power consumed by the valve
filament is 2X 1/10 or 1/5 watt.

The essential requirements for a resistance used in a radio
receiver are that its value must be correct and it must not change
appreciably with temperature, time, or applied voltage, also it
must not get hot in use and this calls for generous

design. Telsen resistances of all types fulfil 4
these conditions as well as many other require-
ments too numerous to mention.

Now ‘let us consider the condenser. This
consists essentially of two metal plates
separated by a thin insulating sheet so
that electricity cannot flow
directly from one plate to the
other, though they are in very

COPPER PLATES
/
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close proximity. Fig. 1 (a) shows the two copper plates
separated by a sheet of mica, and Fig. 1 (b) a mechanical
arrangement which is analogous to an electrical condenser,
namely a flat box divided into two by a flexible rubber dia-
phragm.

The box and connecting pipes are filled with water. Now
suppose this box to be connected up to a cylinder and piston as
in Fig. 1 (c). When the piston moves to the right, there will
be a pressure on the upper side of the diaphragm causing it to
bend as in (¢). The shaded portion indicates the amount of
water which is forced into the top of the box (or out of the
bottom) and this may be called the ‘‘ charge ” of water. The
corresponding electrical circuit of Fig. 1 (d) works
in an exactly analogous way except that the
charge is composed of electricity instead of

water. The amount of charge produced by
unit pressure is a measure of the ““capacity”
of the condenser to hold electricity
and is measured in microfarads
(mfd.).

Now imagine the piston to have
completed its stroke to the

BUCHAREST
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FIXED CONDENSERS & RESISTANCES—continued

right and to return towards the left. The diaphragm will now
flatten and then bend in the opposite direction (Fig. 1 (f). If
the piston is now moved rapidly to and fro the water will surge
first in one direction and then the other, and we have an alter-
nating current flowing around the circuit.

Now a double change of direction is called a ‘‘ cycle ” and the
number of cycles performed in one second is termed the ¢ fre~
quency.” For example, the standard frequency of power
supply in this country is 50 cycles per second (50 c.p.s.). Since
current is the quantity of electricity delivered in unit time
(cubic feet per minute for water or amperes for electricity)
obviously, the higher the frequency the greater the number of
charges of electricity delivered in the same time, i.e., the greater
the current. Again, if we double the capacity, or the voltage,
we double the magnitude of each charge, and so the current is
doubled. Thus an increase of frequency, voltage, or capacity,
results in a corresponding increase of current.

It will be readily understood that since the water in the pipe
possesses inertia (massiveness) it will not attian such a high
maximum speed when acted upon by a pressure which varies
rapidly, as it would if the pressure varied more slowly. One
might almost say that being pushed first one way and then the
other it is not given time to go either way. This property of
inertia is also found in an electrical circuit, in which case it is
called ““ inductance ” and a coil of wire containing a large number
of turns may have a very high inductance. Such a coil, whilst
passing a steady current easily, offers an impedance to the
passage of alternating currents which increases with the fre-
quency.

This raises an important point in connection with the design of
condensers. Large condensers of 0.01 mfd. capacity and above,
are commonly made by rolling up two strips of metal foil
interleaved with specially prepared paper insulation ; in this way
a compact type of construction called the self-sealing type is
obtained.

However, the length of these strips is considerable and their
inductance by no means negligible, so that although they should
pass a high frequency current easily, due to their inductance
they offer considerable opposition. When employed in H.F.
circuits a condenser of this kind may cause considerable trouble
in the form of instability, or a reduction in amplification. With
this in mind, Telsen Self-Sealing Condensers are made to have
negligible inductance by making contact with the foil at frequent
intervals. The current is thus conveyed to every part of the
foil without having to traverse its length.

It will also be seen that if a resistance is to offer the same opposi-
tion to currents of all frequencies, it should have neither induc-

A tance nor capacity. In buying Telsen
resistances of all types the reader can be
sure that both inductance and capacity

e é have been reduced to a negligible
c R quantity.
—— Now let us consider Fig. 2, in which
—— the resistance and condenser are con-
nected ‘‘in parallel.” It will be seen
that since a direct current
T cannot pass through C o
FIG.2. B it has to overcome the

large resistance of R,
thus requiring a steady pressure (voltage)
between A and B to enable it to do so.
However, alternating currents will ex-

non-inductive, Thus the alternating pressure required between
A and B is small. This arrangement is of great practical value,
and, in Fig. 3, are illustrated some of its applications.

It is necessary in an amplifying valve (Fig. 3a) that the cathode
should be at higher steady voltage than the grid, and that any
alternating currents flowing through the valve shall not change
this voltage. As we have seen, this is just what the resistance
and condenser will do, since the steady component of the valve
current sets up a steady voltage across R while the alternating
component passes via C. For biassing L.F. valves the Telsen
Low Voltage Electrolytic Condensers W.399 to W.401, which
have remarkably large capacities considering their small size
and low cost, are especially suitable. For H.F. valves the
self-sealing 0.1 mfd. Condenser W.231 should be used. A
suitable resistance should be chosen from the large range of
cartridge type resistors.

A
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o
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o
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The circuit of Fig. 3 (b) which is really the same as Fig. 2 can
be put to at least four different uses. If point A is connected
to the anode circuit of a valve, the alternating currents flow
through the condenser in preference to the resistance and so
are kept out of the H.T. battery where they might set up in-
stability (howling). This is known as *‘ decoupling

the anode circuit. If A is connected to the
screening grid of an S.G. valve, no alternating
voltages can appear there because of the
condenser C, but the steady direct voltage
from the H.T. battery is applied
through the resistance. The same
applies to the priming grid of

-

perience little difficulty in passing

a pentode. However, in passing

from A to B via the condenser,
especially if this is large and

2 2019 "a =00 "S et .a XX ()

LWOw

current through R, some of
continied o )
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to-day very extensive indeed, there are a large number of
radio users who have no electricity supply mains available,
and who are therefore obliged to operate their receivers from

DESPITE the fact that electricity supply undertakings are

batteries. The battery user, however, is not nowadays at such a
disadvantage as formerly when compared with the mains set user,
for improvements in valves and batteries, and particularly the
introduction of *“ Class B ”’ amplification, have brought about a
great reduction in running costs. Even so, neglect of a few
simple precautions may offset all these advantages, and cause the
wireless set to become an expensive nuisance instead of an
inexpensive source of pleasure.

Three types of battery are employed in a radio receiver, the High
Tension or H.T. Battery, the Low Tension or L.T. Battery and
the Grid Bias or G.B. Battery. The H.T. Battery supplies
power for driving the set and loudspeaker, the L.T. Battery heats
up the valve filaments to a temperature at which they operate
properly, and the G.B. Battery acts as a kind of throttle which
limits to a reasonable amount the current drawn from the H.T.
Battery.

Both H.T. and G.B. Batteries are composed of a number of
“ cells,” each of which contributes 14 volts, so that a battery of
80 cells would make up a 120 volt H.T. battery, or 6 cells a g volt
G.B. battery. Desirable qualities in batteries of this type are a
consistently high voltage over a long life, low internal resistance
(especially for ““ Class B amplification) and freedom from
crackling noises. Such batteries would have large cells (with
consequent long life and low internal resistance), high quality
chemicals to avoid ‘‘ local action > and rapid deterioration with
time, good inter-cell insulation to prevent crackles and internal
leakage, solid drawn zinc containers, and so on. Although these
features cost money, the extra expense is slight compared with
the saving in battery replacements.

It is important to remember that both good and bad batteries
may give the same voltage at first, though the poor battery will
deteriorate rapidly later. Consequently the user can only be sure
of obtaining a good battery by buying it from a well known maker
who has a reputation to maintain. This point is

illustrated in the accompanying figure, which

good reception followed by poor volume and distorted reproduc-
tion due to the rapid fall in his H.T. voltage.

Having purchased a good battery the reader can do much to obtain
the best possible service from it. He should keep it in a cool dry
place, and limit the current drawn from it to a minimum value
by replacing the G.B. battery every six months, and keeping the
G.B. plugs at the highest negative tapping consistent with good
quality.

Now let us consider
the L.T. battery. 130
Attention to detail 110
here will enable a 50
long useful life to "
be obtained. Inthe Bso

BATTERY "A”

BATTERY 'B”
first place, buy the K3
accumulator from a 10
reputable  maker, o 1 & 3 4 5 &

MONTHS IN USE

for a poor battery
will not last long however carefully it may be treated. See that
it is given the correct initial treatment according to the maker’s
instructions, and obtain either a hydrometer, or a voltmeter on
which voltages of 1.8, 1.9 and 2 are easily read. In general, when
the accumulator is fully charged the voltmeter should read 2.2
volts, and the hydrometer not less than 1.240. When the voltage
falls to 1.8 or the hydrometer reads 1.100, the accumulator must
be recharged immediately. The acid must be kept up to the
level marked on the accumulator by adding perfectly clean
distilled water, which may be obtained from a chemist at about
1d. per pint. On no account add ‘“ dope” of any sort as a
small amount of impurity may ruin the accumulator. Keep the
outside of the accumulators free from dust and acid, for besides
corroding the terminals and forming a leakage path between
them the acid will burn a hole in any cloth (such as a good suit)
with which it may come into contact. The terminals should be
kept well vaselined to prevent corrosion. On some badly de-
signed accumulators the terminal supports become loose
in the pitch, and acid continually wells up on to the
top of the accumulator. This illustrates the
need for buying the accumulator from a

shows voltage-discharge curves for good and

bad batteries. The owner of battery

good maker.

These instructions assume that the

““ A has good quality reception through-

reader looks after the battery himself.

out the long life of the battery, since

the voltage remains comparatively
high all the time. On the
other hand, the owner of bat-

If the battery is taken to a
good charging station, however,
proper attention will be given

tery ““ B ” has a short period of

to it as a matter of course,

BRESLAU

GERMANY



N the Telsen ““ Class B Four ” two of the very latest develop-

ments in radio are made available to the amateur constructor,

in a receiver of low cost and extreme simplicity of construc-
tion. The incorporation of the new Telsen Iron Cored Coils
and the ** Class B 7 system, together with careful circuit design,
produces a receiver of outstanding performance, giving as it
does a high power output, with exceptional sensitivity and
selectivity. Without involving the user in heavy running costs,
the receiver is capable of a power output hitherto associated only
with mains driven sets, whilst the selectivity and high magnifica-
tion afforded by the iron cored coils, are immediately apparent
on handling the controls.

A REMARKABLE

S Y BATTERY
EMPLOYING THE NEW TELSEN IRON

DESIGNED BY THE

Some constructors, however, may desire to fit the receiver into
other types of cabinets, or may like to construct their own
cabinets ; in these cases their nceds are catered for by the
‘ Class B Four ” Constructor’s Kit, W.415, which contains all
the components required for building the receiver, without the
cabinet and speaker.

There may be another class of constructors who would like to
build the receiver up, but who have several of the necessary
Telsen components to hand, which they would naturally like
to incorporate. With this in mind, a *“ Class B Four ”’ Con-
structor’s Outfit (Cat. No. W.416) is marketed. This outfit
contains all the specialised parts such as chassis, panel, battery

An all metal chassis of

; e cord, screws, connec-

extremely compact de- o 20 g

-

Hr) ting wire, etc., required
for building the
receiver, and not obtain-
able as standard
corzponents. This Con-
structor’s Outfit is also
supplied of course, with
the complete Kkits.

At tlie end of thisarticle

construction of the set, ﬁ
and this, apart from (g% —r%* ”
i
:“\
rigid and workmanlike
fit into a table console @

ES

sign is employed in the
ing, produces a very
is primarily designed to =
for batteries, and firted

’ = !
ensuring perfect shield- | ' 4
g i)
: . b YT :
assembly. This chassis gt T it ;T
cabinet, having space i
E

with a self-contained THEORETICAL CIRCUIT OF THE TELSEN "CLASS B BATTERY F

moving coil loud- ]

speaker. This produces an extremely attractive receiver of very
distinctive appearance, as will be apparent from the accom-
panying photographs. For those who wish to make up the
receiver in this form, the cabinet and speaker are supplied
together with all the receiver components, chassis, etc., as a
complete kit (W.414) so that nothing else is required to build
up the receiver as described,

] A ) ‘-‘ is appended a com-

T plete list of components

) required to build the

- - set, so that intending
FIG.L constructors  of  this

latter class, may estimate the number of components required,
and on purchasing them, together with the Constructor’s Outfit,
may build the receiver without trouble or unnecessary expense.
It will be seen that the needs of all types of constructors are
catered for by these three kits, which will be found listed in
the catalogue section of this magazine.

Now to revert to the actual receiver., An examination of the
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FOUR VALVE
OPERATED RECEIVER

CORED COILS & “CLASS B” AMPLIFICATION
TELSEN TECHNICAL STAFF

theoretical circuit diagram given in Fig. 1 will immediately

. N.B. The special *“ Class B output transformer required is
convey to the reader the salient features of its electrical design.

fitted to the speaker supplied with the cabinet kit. If the con-

From an examination of this, it will be seen that four valves structor desires to use an ordinary moving coil loudspeaker, he

are employed as screen grid may adapt it for use with

H.F. amplifier, detector, How the this receiver by using either
. TELSEN Telsen *Class B”

driver valve, and (Class B) “GLASS B 4" a Telsen ass ‘(‘)utpul

output valve. The aerial is looks when choke W.345, or a ““Class

vanab]y Coupled to the input completely B” output transformer

assembled.

circuit of the receiver by
means of a special ‘‘separ-
ator” condenser giving a wide
range of selectivity and vol-
ume control.  The screen
grid valve is coupled to the
detector by an iron cored coil
used as an H.F. transformer,
whilst the detector is coupled
to the ‘‘driver” valve by
means of an ‘“‘Ace” 5:1 trans-
former. It will be observed
that decoupling is embodied
in the H.T. supply to both
the detector and the H.F.
valve—a precaution particu-
larly necessary with ‘* Class
B ” operation, to ensure per-
fect stability. Reaction is
applied to the H.F. transfor-
mer, and is controlled by a
differential condenser. The
““ driver ” valve is coupled to

W.344. The choke should
be used if the speaker is
already fitted with some sort
of input transformer or a
high resistance speech coil,
whilst the transformer is used
if it is desired to make direct
connection to a low resis-
tance speech coil. Full des-
criptions and prices of these
components will be found in
the catalogue section of this
magazine.

The fixed condensers assoc-
iated with the output stage
are of interest. The two
condensers connected between
the plates of the ‘“Class B ”
valve and earth (“‘Ca” and
*“Cb”) serve to prevent self-
oscillation of the§ output
stage—a condition to which
push-pull stages are subject.

the “ Class B” output valve by a special driver transformer A The condenser *‘Cx” connected from plate to plate of the
baving an overall step down ratio of I1.5:1, which ratio is most *“Class B ” valve, prevents the load impedance presented by
suitable for use with the “ Class B valve recommended. the loudspeaker from rising with frequency, to an unduly
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THE TELSEN ““CLASS B4 °°—ONE KNOB TUNING—

high value. If this is allowed to happen with a ‘ Class B ”
output stage, two undesirable effects are produced. Firstly,
over accentuation of the higher frequencies takes place,
exactly as with a pentode valve, and secondly, severe distortion
may be produced by var-
iation of the input resis-
tance of the ‘“Class B” -

The screws should be inserted so that the heads ate on the
upper side of the chassis, with the nuts underneath. Two sizes
are supplied—6 B.A., which are used to fasten all the com-
ponents except the transformers ; and 4 B.A., which are for the
latter purpose. 6 B.A,, of
course, is the smaller size.
'SEPARATOR' OR YOLUME Two leng[hs are SUPPHed 5

FRONT PANEL

ESCUTCHEON

valve, which results from

the correct length to use

variation of the load im- LOCKNUT for a particular purpose

pedance. It will therefore will be readily apparent.

be seen that this condenser T4 s Using cheese - headed
NO

serves a very useful pur-
pose.

It is desirable, however,
that in a “Class B”
receiver, some tone cor-
rection should take place
at an earlier stage than the

output circuit, as in this way an economy in H.T. consumption
may be effected. In this receiver therefore, the values of the
fixed condensers in the output circuit are chosen so as t0 main-
tain sensibly constant load impedance, and the small amount of

further  correction
required, is then pro-
vided by the con-
denser ‘“Cy,” ir
conjunction with the
H.F. choke in the
detector anode cir-
cuit.

There are five con-
trols mounted on
the attractively fin-
ished metal panel,
viz. :— wavechange
switch,on-off switch,
separator, volume
control and tuning
control. A switchis
fitted to the back of
the receiver, for
switching off the dial
lamp. This effects
considerable econo-
my as this light is
only required during
the process of tuning.
A full size 1/- Blue
Print of this receiver
is presented free with
this copy of the
Radiomag, and if this
is followed in con-
junction with the
remainder of this

SMALL INSULATING

BUSHES

INSULATED

@:EJ D WASHERS

Li CUPPED

WASHER

FIG. 3

6 B.A. bolts then, tihe
following components
should be mounted : the
two iron cored coils in
holes 1-2-3-4, so that the
terminals numbered “1-
2-3” on the coil bases

face the valve holders ““ Vi-V2 ™ in the print, the fuse-holder
in holes 5 and 6 and the valveholders ““ V1, V2, V3 and V47”7
in holes 7-8-9-10-11-12-13-14 respectively, taking care that they
are placed the correct way round, as indicated by the position of

their sockets in the

Blue Print. The
seven pinvalveholder
requires some care in
this respect. The ter-
minals numbered 4
.nd 5 (actual num-
bers on the valve-
holder base) should
be nearest the valve-
holder, ““V3.” Next,
assemble the gnd
leak and condenser
as shown in Fig. 2,
and mount the
assembly in holes 15
and 16, then mount
the ““Ace” trans-
former and dnver
transformer in holes
17-18-19-20, and 23~
24-25-26 respective-
ly, taking care that
the terminals face the
correct way, as
shown in the Blue
Print; 4 B.A.
cheesehead  screws
are used for secur-
ing these. The

article, the construction of the receiver will be sim-

plicity itself.

ASSEMBLY
Assembly of components on chassis

The first step in assembly should be to
mount the components on the top of the
chassis ; if it 1s remembered that the
flanges at the back and front of the
chassis are turned down it will be
clear which side is the top.

View of the ¢ CLASS B 4’' showing the Teleen Iron Cored Coils
with screens removed.

screened H.F. choke
can now be mount-
ed ; the terminal

marked ““ H.T.+ * should be nearest the ‘“ Ace”

—Z

transformer.

The

2

This leaves only the twin gang con-
denser to be mounted on the top ; this, however,
is left unul a later stage, and attention is

turned to the assembly of the components
on the underside of the chassis.

mfd. condenser should first
be mounted in holes 26-27,
§ not forgetting to interpose be-
tween it and the chassis, the two
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MAINS OUTPUT FROM

erinoid spacer pillars provided for this purpose. The two
2 mfd. condensers (‘“ A” and *““ B ” in the Blue Print) can then
be mounted in holes 28-29-30-31. Next mount the .1 mfd.
condenser on the inside of the front edge in holes 32 and 33 ;
as the panel is bolted to this front edge at a later stage, counter-
sunk headed screws must be used to fix this condenser, otherwise
of course the panel will not fit closely. This point must be
carefully noted—6 B.A. flat countersunk headed screws should
be used.

The three terminal strips are fitted to the back of the chassis in
holes 34-35-36-37-38-39. The correct positions for these—
‘¢ Aerial-Earth,” as distinguished from ‘‘ Pick-up ” or *‘ LS ”—
are indicated in the print, and it should also be noted that these
strips are fitted to the inside of the back, not the outside, so that
the slots in the back expose only a portion of them.

Having fitted these

Page 13
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diagram (Fig. 3). The actual procedure in mounting these is as
follows : First fit over the screwed fixing bush one of the cupped
washers supplied with the kit, so that the cupped portion faces
away from the condenser body, follow this by a large flat insulating
washer, then by a small insulating washer. Next, from the back of
the panel, insert the fixing bush and spindle of the condenser into
the appropriate fixing hole. The condenser should be disposed so
that the terminals are in the positions shown in the Blue Print. See
that the cupped washer and the large flat insulating washer lie
flat against the back of the panel; the small insulating washer
should fit into the hole in the panel and should project at the
front a litde as it is slightly thicker. Over this projecting portion
the appropriate escutcheon plate (*‘ volume > or ‘¢ separator ”
as the case may be) is fitted, and after this, another Jarge flat
washer, and the condenser fixing nut. Rotate the escutcheon
plate so that its in-

strips correctly, the
terminals should be
mounted in them.
Looking at the back
of the chassis the
colours of the ter-
minal heads should
run as follows, from
left to right : Black-
Red - Black, Black-
Red, Black-Red. The
fixing nuts securing
these should be well
tightened by means
of the Telsen span-
ner set provided
with the Construc-
tor’s QOutfit. Next,
mount the push-pull
switch ““ S1”; this
is a two-point switch
having two terminals,
and is mounted
between the “‘Aerial-
Earth” and ‘ Pick-
up” terminal strips,
on the back of the
chassis.

dication is at the top,
and holding the
whole assembly firm-
ly, screw up the
fixing nut tightly by
means of the special
spanner  provided.
After this, the knob
may be fitted.

The two push-pull
switches ““S2” and
‘83" can now be
mounted,. These
switches are both of
the same type (3 -
point) but ome of
these (*‘S2”) is used
as an ‘‘on-off
switch, whilst ““S3”
is used as a wave
change switch.

When firting these
to the panel, there-

fore, the appro-
priate  escutcheon
plate should be

fitted — wavechange
or on-off as the case

Assembly of com-
ponents on front
panel
Having mounted all
the components on the chassis except the twin gang condenser,
attention can be directed to the assembly of the controls on the

panel.

Remembering that the Blue Print gives a view of the back of
the control panel, as if the latter were folded forward flat, the
position of the various controls will be immediately apparent.
The side which has the crystalline finish is the front of the panel.
The aerial series condenser is mounted at the extreme
left, looking at the front of the panel, whilst the
differential reaction condenser is mounted on the
right hand side. The spindles of both these
components require to be insulated from the
panel, and the operation of mounting
them should therefore be carried out
with care, using the insulating
washers supplied with the conden-
sers. as shown in the accompanying

THE TELSEN ‘“CLASS B 4'' showing the position of the Driver and
‘i Class B '’ Valves, between the L.F. Transformer and Driver Transformer.

may be. These
switches do not re-
quire to be insulated
from the panel.

The escutcheon plate for the tuning condenser should now be
mounted, using the special screws supplied for the purpose.

This done, the panel may be secured to the chassis by means
of four instrument headed (raised countersunk) 6 B.A. screws,
the nuts, of course, being on the inside of the chassis. These
four nuts incidentally, should be the large square ones which
will be found in the Constructor’s Qutiit.
WIRING
The receiver is now ready for wiring, this being
carried out by means of the special *‘ pull
back ” wire, supplied with the outfit. This
““pull back > wire consists of tinned
ey copper wire with a cotton covering
: which can be slid back over the
wire so that the ends can readily

be exposed for bending into loops
continued on_page

SOTTENS

SWITZERLAND
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which are, of course, required when making connections to
terminals. If one has a length of this wire which requires a
loop at each end, one simply pushes back the covering from both
ends towards the centre ; in the case of a short lead, however,
this may make the covering rather ‘‘lumpy.” In this case a
better plan is to slide the covering forward over one end of the
wire for a distance equal to the length of bare wire required to
produce the two loops, then cut off this projecting covering and
slide back the remainder to the centre of the wire, when the
required amount will be exposed at both ends, which can then
be bent into loops for terminal connections.

A pair of round nosed pliers, preferably furnished with side
cutters, will be found useful in forming these loops and in
cutting the wire. A suitable pair may be purchased for as
little as 6d.

For the convenience of the constructor all the terminal wiring
points are figured; it should be noted, however, that these
figures exist only on the Blue Print for easy reference, and
bear no relationship to the actual markings on the terminals
themselves.

All holes through which wires pass, are designated by the letter
““H?” and the number of a terminal to which the particular
wire in question is connected.

The complete wiring
list here, should be
followed in the order
given ; it is a good plan
to cross off the wires in
this list, as and when
they are completed in
the receiver

Terminals :

44 on V1 to 45 on V2.

45 on V2 through 45H
10 46 (earth terminal
on A-E strip).

46 to 47 on 1 mfd. con-
denser.

47 on 1 mfd. condenser
10 48 on o.1 mfd.
condenser.

48 on o.1 mfd. conden-
ser to 49 on 2 mfd.
condenser (‘‘ A ).

49 on 2 mfd. condenser
(**‘A”)to 50 on 2 mfd.
condenser (‘B ™).

50 on 2 mfd. condenser i
(“* B ) through soH R
10 51 on driver trans-
former.

Terminal 51 on driver transformer to 52 on driver trans-

former.

» s3on VI to 54 on V2.

2 54 on V2 through s4H to0 55 on “* 81.”

2 550n ““S1” through s6H to 56 on V4.

. §6 on V4 to 57 on V3.

» 58 (aerial on A-E strip)
through 59H to 59 on

Underside of the baseboard showing components and wiring.

RADIO

Terminal 62 on coil ““ A to 63 on coil ““ A.”

5 63 on coil ““ A ” to 64 on coil ““ B.”

s 63 on coil ““ A” through 63H to 47 on 1 mfd.
condenser.

» 65 on VI through 65H to 66 on 1 mfd. condenser.

» 67 on grid condenser to 68 on V2.

s 68 on V2 through 68H to 69 on °‘ Pick-up”
strip.

s 70 on V2 to 71 on H.F. choke.

» 71 on H.F. choke to 72 on reaction condenser.

» 73 on reaction condenser to 74 on coil *“ B.”

s 75 on reaction condenser to 76 on ‘* S2.”

s 77 on ** S2 * through 78H to 78 on fuseholder.

5 79 on ‘“ 83 ” to 49 on 2 mfd. condenser ** A.”

» 8o on ““ §S3 ™ to 81 on coil A.

» 82 on coil ““ B” to 83 on ¢“ §3.”

2 111 on driver transformer to 112 on V3.

» 113 on driver transformer to 114 on V4.

At this stage, the twin gang condenser should be mounted in
the holes 128-129-130.

Holding the condenser in position, insert the three 4 B.A.
screws provided with it, through the three holes on the chassis,

ANID

so that they engage in the three holes on the condenser base.

Do not screw these up
tightly untl the con-
denser has been slid
backwards or forwards
in the slotted fixing
holes so that the tuning
dial just clears the back
of the escutcheon plate,
and rotates without
scraping it.

Having mounted the
twin gang condenser,
the wiring may be pro-
ceeded with as follows :

Terminals :

84 on VI to 85 on coil
(13 A.!’

85 on coil “A” to
86 on twin gang con-
denser.

87 on coil ““‘B” to 88 on
twin gang condenser.

88 on twin gang con-
denser to 89 on grid
condenser.

goon ““Ace” transform-
er to 91 on ILF.
choke.

Between 91 and 92 on the H.F. choke, connect the .co2 mfd.
tubular condenser. The connecting wires on

this condenser, as on the other condensers and
resistances of similar type, should be sheathed
in systoflex to avoid the possibility of acci-
dental short circuits. Suitable systoflex
is supplied in the Constructor’s Out-
fit for this purpose. This condenser

aerial series condenser
(““ separator ).

» 60 on separator to
61 on coil ““A.”?

being mounted, the rest of the
wiring should be carried our as
follows :—

| LoNDON
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Connect 92 on the H.F. choKe to 45 on V2.
» 93 on the ‘¢ Ace » transformer to 94 on V3.
e 95 on V3 to 96 on V4.
55 96 on V4to97 on *“ Ace ” transformer.
3 97 on ‘‘ Ace ”’ transformer to ¢8 on twin gang condenser.
2 98 on twin gang condenser to 51 on driver transformer.
39 98 on twin gang condenser to 75 on reaction condenser.
9 100 on L.S. strip through 99H to 99 on V4.
3 a .005 mfd. tubular condenser between 99 on V4 and 97
on ““ Ace ” transformer.
3 a .005 mfd. tubular condenser between 100 and 102 on
L.S. strip. (Insulate the connecting wires on these
condensers with systoflex, as before.)
’ 102 on L.S. strip through 101H to 101 on V4.
s» @ .005 mfd. tubular condenser between 101 on V4 and
5o on 2 mfd. condenser * B.”
One of the connecting wires for this condenser passes through the hole
101HB ; particular care should be taken to insulate with systoflex as
mentioned.
Now connect 103 on L.S. strip to 104 on 2 mfd. condenser ‘“B.”
Connect 104 on 2 mfd. condenser ““ B” through 105H to 105 on
driver transformer.
s 105 on driver transformer through 105HB to 106 on 2 mfd.
condenser
13 A.’)
This terminal 106 on 2
mfd. condenser *‘ A, and
the terminal 123 on con-
denser ** B ” require some
explanation. These ter-

THE TELSEN
““CLASS B 4"
completely wired
up, with Valves
and Screening

minals are not normally Covers
provided on these com- removed
ponents ; they are supplied showing

loose in the kit, and are oonnections.

fitted by the constructor
to a hole in the fixing lug
of each condenser, indi-
cated on the Blue Print.
They are intended to pro-
vide fixed anchorages for
the ends of the 50,000 ohm
and §,000 ohm resistances
to which convenient con-
nections can be made. To
fit them, it is only neces-
sary to insert the cheese
headed stems of the ter-
minals into the holes in
the condenser fixing lugs
and to tighten down on
them the flat hexagon nuts,
after which the connecting
wires are secured under
the large hexagon headed
terminal nuts provided.

Between 106 on 2 mfd.

condenser ““A” and 107

on the .1 mfd. condenser,

connect a §,000 ohm re- .

sistance. Do not confuse this resistance with the §0,000 ochm one—the

latter has a green body, but an orange band, instead of the red one,
found on the 5,000 ohm resistance.

Then connect 107 on the .1 mfd. condenser through 108H to 108 on

Coil (11 B.’J

Connect 110 on V3 to 109 on the driver transformer.

After placing the dust cover in position on the twin gang con-

denser, the pilot lampholder may be wired up as follows :—

Connect 115 on ‘“ S1” through 1r6H to 116 on
pilot lampholder.

117 on pilot lampholder to 98 on
twin gang condenser.

Then connect 122 on the ‘° Ace ” trans-
former through 122H to 123 on
the 2 mfd. condenser ‘B.”

Then connect 123 on the 2 mfd.

23

condenser “B” to 124 on
the 2 mfd. condenser
CCA.7’
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Then connect a 50,000 ohm resistance between 123 and 104 on
2 mfd. condenser “ B.” )

At this stage the various battery leads can be connected ; these are
comprised in a multi-way cord, in which the various leads can be traced
through by the fact that they are given distinctive colours. The
Constructor’s Outfit, which contains this cord, also contains a number
of suitably engraved wander plugs and a pair of spade terminals, for
connection to the various leads in the cord. These should be con-
nected as follows :—

Black .. .. .. LT =
Red .. .. .. .. LT+
Red-White (Speckled) .. G.B.4
Yellow .e .. .. G.B. -1
Green .. .. .. GB.—-2
White e .. .. HT. =
Blue.. .. .. .« HT.41
Maroon .. .. .. HT. 42

Before attaching the wander plugs and spade tags, the battery cords
should be separated out for a length of about 18 in. ; they can, if desired,
be retwisted or plaited into groups for the various batteries—a group of
three H.T. leads, a group of three leads for the G.B. battery, and a pair
of leads for the L. T. battery. This results in a neat appearance.
When fitting the plugs and spades, and also when connecting the cords
into the set, the ends
should be finished off with
a short length of systoflex,
which will serve to conceal
the frayed ends of the
coloured braiding. Suit-
able systoflex is provided
in the Constructor’s Out-
fit and should be fitted as
follows. Push back the
braiding on the cord tor
about one quarter of an
inch and cut off the wire
to the same length, theo
slide the braiding forward¢
again over the wire, mois-
ten it and screw it to a
point between finger and
thumb, after which a short
length of the systoflex can
be threaded easily over
the braiding and pushed
forward to the wander
plug or spade tag when
fitted.
To fit a wander plug, the
wire is bared and bent into
a loop which is gripped
between the screwed collar
and the insulating head on
the plug.
When fitting the spade
terminals the largest size
of systoflex is used, which
can be pushed forward
over the shank of the spade
tag after the latter has been fitted. To fit the spade tags, a short length
of systoflex is slipped over the wire, and about one and a half inches of
the wire is bared and doubled back on itself so as to form a thick wire
end giving a good grip for the spade tag. After the wire end is placed
in the shank of the tag, the teeth are closed over one by one, using a
pair of pliers so that the wire is gripped firmly, after which the firishing
sleeve of systoflex is slid forward over the shank. “
Having firted the plugs and spades in the manner described,
the free end of the battery cord should be threaded
through the aperture “°L” into the underside of the
chassis, and, leaving about twelve inches free, it
should be secured under the cord clip which is
fastened to the back of the chassis in holes
125-126. This cord clip wiil be found in
the Constructor’s Outfit. The free end
of the cord should then be un-
twisted and the various leads con-

continued on fage 16
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nected to the points indicated in theuBlue Print, viz. :—

Connect L.T. = (Black) to terminal 118 on ““ S.2.”
ss  L.T.4 (Red) to terminal 55 on “‘ S.1.”
ss  G.B.=~1 (Yellow) to 119 on *‘ Pick-up ”* strip.
G.B.—2 (Green) to terminal 120 on ‘“ Ace > transformer
through 120H.
3 H.T. 41 (Blue) to terminal 66 on 1 mfd. condenser.
2 H.T.+2 (Maroon) to terminal 106 on 2 mfd. condenser
(13 A.,’
H.T.— (White) and G.B.+ (Red-White) are connected through
121H to 121 on fuseholder.

To avoid undue slack, these leads should be cut off to suitable lengths
when connecting them up, and the ends should be finished off with
systoflex as described.

The battery cord having been connected, attach a nine inch length of
pull back wire to terminal 127 of coil ‘“ B.” and bend the free end into
a neat loop, for connection to the anode of the screen grid valve, after
which the receiver is ready for test.

»

CONNECTING UP AND OPERATING THE
‘“ CLASS B FOUR”

Two Telsen Pilot Lamps W.417 are included in the kit. One of these
should be screwed in the pilot lampholder on the twin gang condenser,
and the other in the fuseholder. The same type of lamp should be
used if replacement is required at any time.

Insert in valveholder ‘“ V1 * the screen grid valve Cossor ¢ 220 S.G.” ;
in ““V2,” the Osram “H.L.2”; in ‘‘ V3,” the Mullard “ P.M.2A 7 ;
and in ‘“ V4 ” plug the ‘“ Class B ” valve (Mazda ** PDz220 ).

Connect aerial and earth to the appropriate terminals and the special
* Class B ” speaker to the three speaker terminals. In general, the
central one of the three terminals on a ““ Class B speaker will go to
the central (*° 4 *’) terminal on the set, whilst the two outer terminals
go to the outer (*° P-P ”°) terminals on the set. (These can be connected
either way round.) This is the case with the ‘“ Class B > speaker which
Telsen supply with the complete (cabinet) kit. Whatever the mechanical
arrangement of terminals adopted by the manufacturer, it should be
remembered the centre tap on the speaker input transformer will in-
variably be connected to the ¢ 4 *’ speaker terminal on the set, although
it may not necessarily be the central one of the three terminals on the
speaker. This connection is illustrated in the circuit diagram of Fig. 1.

In cases where the constructor has a moving coil speaker not designed
for ¢“ Class B  operation, but fitted with an input transformer or a high
resistance speech coil he may, as previously mentioned, adapt it for use
with this receiver by using a Telsen W.345 *“ Class B > output choke.
The terminals on the receiver marked ““ P-P > and ““ H.T.<4 > should
be connected to ¢ P-P > and ““ H.T. 4 * respectively on the choke.

The leads from the speaker should be connected first, to the
terminals marked ‘2.6 then °‘1.3,” then to the “P” ter-
minals on the choke to ascertain which ratio gives the best results.
A 2:1 ratio may also be tried by connecting the * P-P  terminals on the
set to the ‘“ 1.3 terminals on the choke, the speaker being connected
to the ““2.6” terminals. The exact combination which will give the
best results depends on the characteristics of the speaker in use. The
matching of the speaker to the set has an important effect on the quality
of reproduction, and it is worth while to take pains over this process.
When it is desired to employ a speaker having a low resistance speech
coil and no input transformer, a Telsen W.344 “*Class B> output
transformer should be used, it being connected exactly as shown in
Fig. 1, except that the speaker may be connected to various tappings on
the secondary of the transformer to obtain the best results.

With some speakers it may be found that the capacity of the condenser
(“‘ CX.” in the circuit diagram) which is connected across the output
circuit, may require some modification to produce the best tonal balance.

The value chosen (.005 mfd.) will, however, be the most
suitable in the majority of cases.

Next connect L.T. — (black lead with spade tag) to the
€6 - ”.terminal of the accumulator, and L.T.4 (red
lead with spade tag) to the ‘“ 4 > terminal. Insert

““ CLASS
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B>’

With the separator control set full over in a clockwise direction and the
reaction (volume) control full over in an anti-clockwise direction,
switch the receiver on by means of the on-off switch ‘‘ 82 > and with the
wave change switch ““ S3» pulled out to the medium wave position,
rotate the main tuning dial when a number of transmissions should be
heard. On pushing in the wave change switch long wave stations should
be received if everything is in order.

A —continued.

To attain maximum sensitivity, however, correct use should be made of
the reaction control, and the tuned circuits should be ¢‘ganged
properly.

The twin gang tuning condenser carries two ** trimming ~’ condensers,
as they are called, for ganging or balancing the tuning circuits. One of
these trimmers is operated by a star wheel at the side of the condenser
and is of the pre-set type, whilst the other triramer is operated by a knob
concentric with the main tuning control. These should be adjusted as
follows :—Set the wavechange switch to the ‘‘ medium > position and
the separator control about half way over, then with the volume control
set near the point where oscillation commences, so that the receiver is in
a sensitive condition, tune in a station near the bottom end of the medium
wave band, i.e., with the condenser vanes nearly ‘ all out.”” The small
knob concentric with the main tuning control should be set half way
between the limits of its travel, and the trimmer operated by the star
wheel should be then adjusted for maximum signal strength, adjusting
the main tuning condenser if necessary to keep the station tuned in.
Having set the star wheel to the position giving maximum signal strength
it should not again be touched.

THE TELSEN “ CLASS B FOUR”
List of Components
Quantity Description Cat. No. Price

2 Iron Cored Coils .. .. e .. W.349 17/-
1 Twin Gang Condenser .. .. .. .. W.306 14/6
3  4-pin Anti-microphonic Valveholders. . oo W2z 2/-
1 7-pin Anti-microphonic Valveholder .. .. W.338 1/9
1 ‘“ Ace ” Transformer, 5:1 ratio .. .. W.65 4/9
1 Driver Transformer, 1.5:1 overall ratio .. W.359 8/6
1 Standard Screened H.F. Choke e .. W.s341 2/6
1 .0003 Mica Condenser .. .. .. .. W.2q2 -~/6
1 .5 megohm Grid Leak .. .. .. .. W.2q9 -/6
1 Fuseholder .. .. .. .. .. W.ig6 -/6
I .oo0o3 Aerial Series Condenser .. .. . W.350 2/-
1 .0o03 Differential Reaction Condenser W.351  2/-
2 3-point Push-Pull Switches . W.r08 2/-
1 2-point Push-Pull Switch .. .. .. W.ro07 -/g
2 2 mfd. Self-sealing Condensers (500 v. test) .. W.226 §/—
2 Pilot Lamp Bulbs .. .. .. .. Wg417 o1/~
1 1 mfd. Self-sealing Condenser (500 v. test) W.227  1/9
1 .1 mfd. Self-sealing Condenser (500 v. test) .. W.231 1/6
I 5,000 ohm Wired End Resistance, 1 watttype .. W.377 1/~
1 50,000 ohm Wired End Resistance, 1 watt type W.420 1/~
1 .00z mfd. Tubular Condenser .. .. .. W07 1/~
3 .0os mfd. Tubular Condensers W.408 3/-
1 ““ Class B Four > Constructor’s Outfit W.416 5/6
The Telsen ¢ Class B Four,” as detailed above, is supplied as a
complete kit (Cat. No. W.415) at the inclusive price of
£3 175. 6d. The Telsen ¢ Class B Four ” is also supplied,
as detailed above, with the addition of a specially designed
Moving Coil ““Class B” Speaker and Cabinet (Cat. No.
W.414) at the inclusive price of £5 17s. 6d.

Slight adjustments to ganging will be necessary from time to

g time, following adjustment to the ‘‘ separator ”’ condenser,
’ but these are performed by means of the small concentric
knob on the main tuning control. This concentric

QW control knob enables the most efficient performance

to be obtained at any setting of the main tuning

the G.B.+ wander plug into the *“ 4 > tapping
of a gv. grid bias battery and insert G.B.—1

condenser or the separator. On changing over

to long waves ganging carried out on short

and G.B.=2 into the =1} and =6 volt
tappings respectively. Now insert the H.T. =
plug into the *“ — » tapping of a 120
volt H.T. battery, plugging H.T.+1
into a socket giving about 72 volts and
H.T.+2 into the 120 volt socker.

MUHLACKER

waves will still be found to hold good.

If the wavelength calibrated scale s

fitted it should be adjusted to read

correctly in the following way. Set

the separator condenser about half
(conlintea on_ page 41N,
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manufactured receivers, the amateur may have noticed

the increasing use of electrolytic condensers. The charac-
teristics of these condensers are such that the larger sizes (4 mfd.
and over) can be made much more cheaply than the standard
paper or mica condenser, also, they are much raore compact.
In view of this, it is rather surprising that very little use has
been made of them in home constructed sets. This is partly
due to the fact that electrolytic condensers have in the past
been designed for mounting on a metal chassis, and have not
been in convenient form for use with home constructors’ lay-
outs,

ﬁ. MONGST other recent tendencies in the design of

After a considerable amount of research work, however, the
Telsen Electric Co. have produced a range of electrolytic con-
densers which are not only in a more convenient form than
hitherto, but which possess improved electrical qualities. These
condensers have tubular bakelite cases carrying a spun metal
band which forms the negative connection and makes contact
with the metal chassis when the condenser is mounted in this
way. A special universal mounting bracket with a terminal
connection is provided with each condenser, so that when a
wooden baseboard is used, convenient mounting and connec-
tion can still be made. The small low voltage types are made
with wire end connections so that they may be floated in the
receiver wiring. These condensers are radically different from
the types previously available, indeed, their excellent mechanical
and electrical -features mark them as a notable advance in the
design of electrolytic condensers.

As this type of condenser is not so familiar to the amateur as the
ordinary Mansbridge or Mica condenser, it is felt that a brief
explanation of its working principles will be of interest; the
tubular container of an Electrolytic Condenser gives very little
indication of what is inside it, and on this account it seems to be
shrouded in mystery and regarded with some distrust, by people
who are quite accustomed to the use of the Mansbridge condenser.
Actually, there is nothing very mysterious about an
Electrolytic condenser. Like the ordinary Mans-
bridge, or the Mica condenser, it contains
two electrodes separated by a dielectric, or
insulator. In this case, however, the di-
electric is not such a tangible object
as the paper strip or mica sheet used
in the ordinary condenser, but
actually consists of an extremely
thin film of aluminium oxide

deposited on one of the electrodes, by an electrolytic process.
Reference to Fig. 1 may make this clearer. This represents
a phantom view of an electrolytic condenser of the wet or
‘“aqueous ” type, which is chosen as exhibiting the essential
principles more clearly than the “ dry ™ or *‘ semi-dry » types,
of which we shall have more to say later.

ELECTROLYTE

OUTER
CONTAINER
(NEGATIVE)

I
PURE ALUMINIUM
CENTRE ELECTRODE

(POSITIVE)
INSULATING =
COLLAR. =
CENTRAL (POSITIV
= ITIVE)
EIC.1. B —_ELECTRODE.

A consideration of this figure shows that the metal canister
contains an aluminium electrode immersed in a liquid electrolyte
with which the canister is filled, this aluminium electrode being
supported at the centre of the container by the insulating bush
which seals the end. This central electrode is shown as a simple
rod, but in practice it assumes more complex shapes which give
larger surface area. The insulating film which
covers this electrode is shown in the sketch
at a greatly exaggerated thickness. Now, from
a consideration of this sketch, one would
immediately say that the two electrodes
of the condenser are formed by the
central rod and outer container, but
this, however, is not the case.
The central rod forms one
electrode, as we have seen, but
continied on page
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TELSEN ELECTROLYTIC CONDENSERS—continued

the other electrode is formed by the inner surface of the
electrolyte immediately surrounding, and in contact with,
the insulating film. The remainder of the electrolyte (which is
a conductor) and the metal container, merely serve to make
contact with the inner surface of the electrolyte. Thus, whatever
the size and shape of the central electrode as compared with the
container, its corresponding electrode closely conforms to it in
size and shape.

The surface area of the two electrodes so formed does not
appear to be very large compared with the huge surfaces obtained
by the yards of tinfoil strip rolled up in a Mansbridge condenser.
This is one of the interesting points about an Electrolytic Con-
denser. The surface area of the electrodes, for a given capacity,
is very much less than in any other type of condenser, the reason
for this being that the dielectric film is minutely thin, so that the
electrodes are extremely close together. Now, if the distance
between the two electrodes of a condenser is halved, the capacity
becomes, not double what it was formerly, but four times greater;
in other words the capacity is inversely proportional to the square
of the distance between the two electrodes. It is obvious from
this that the capacity between the two electrodes of a condenser
will increase very rapidly as the thickness of the dielectric is
reduced—and the insulating film in an electrolytic condenser is
very much thinner than paper or mica could possibly be made.
The initial treatment given to the condenser to form this film,
may be varied to produce a film capable of withstanding a high
voltage, or a thinner film which breaks down at a low voltage, but
results in a larger capacity being obtained. It is possible to
obtain a condenser of 2,000 mfd. in the same space as the average
Mansbridge Condenser of only 4 mfd. provided that it is only
required to work at low voltages—not exceeding, say, 12 volts.
Such condensers have many applications, e.g., smoothing L.T.
circuits, by-passing bias resistances, etc.

The ordinary condenser is operated usually, at a voltage not
exceeding one-fifth of the voltage at which breakdown occurs,
because when this type of condenser does break down, through
the application of excessive voltage, it becomes a dead short
circuit and remains in this condition after the removal of the
excess voltage.

The electrolytic condenser may be, and usually is, operated at
voltages as high as 70 per cent. of its breakdown voltage, because
when breakdown does occur, it has not the disastrous and per-
manent effect that we have noted in connection with the ordinary
condenser. The small leakage current that is a feature of
electrolytics increases with increasing over voltage, at first slowly
and then rapidly, until a fairly large current is flowing. Unless
the overload is really tremendous, however, the condenser will
recover when the excess voltage is removed. In other words,
it is ““ self-healing.”

It will be noted that in Fig. 1 the central electrode is referred to
as positive, whiist the container is shown as negative. In use,
. the condenser must always be connected like this ; if the polarity
is reversed so that the can becomes positive, the insulating film
will pass into solution and the condenser will be destroyed.

For this reason, also, the condenser must not be
connected on raw A.C., although, fortunately, it
is seldom required to connect large capacities
across an A.C. source.

A sectional view of a Telsen Electrolytic
Condenser is given in Fig. 2. The
construction of this, as will be seen, is
somewhat different from that of
the simple ‘“ aqueous ” type, just
considered. The Telsen Electro-

Iytic actually belongs to the category known as ‘‘ semi-dry ” ;
a type which has all the advantages of the ‘aqueous” and
““dry ” types, with many others not possessed by either.

T, W

BAKELITE
CASE

ALUMINIUM
ELECTRODES

, IMPREGNATED
; LINEN GAUZE
, PACKING.
i; BEw
“ONE HOLE” FIXING (F /b \\\\\\\"Z
NUT FOR CHASSIS ) — )4
MOUNTING OF ;_é!_///_{__///// METAL RING

CONDENSER MAKING NEGATIVE
CONNECTION WITH
CHASSIS OR MOUNTING

BRACKET

MOUNTING BRACKET CONNECTION TO

POSITIVE ELECTRODE.

FIG.2.

The construction comprises a pair of aluminium electrodes, in
the form of strips, separated from each other by a linen gauze
packing which is impregnated by the electrolyte. The electrode
strips and linen packing are rolled up as in a Mansbridge Con-
denser, but, of course, the length of the electrode system is
considerably less. The positive electrode is connected to the
centre pin on the case, whilst the negative electrode is connected
to the spun metal band on the outer case, which band makes
contact either with the metal chassis on which the condenser is
mounted, or with the special mounting bracket. This produces
a condenser which is extremely compact and which has several
advantages, as follows.

It has been mentioned that, in operation, electrolytic condensers
pass a small steady leakage current. This is normally very
small ; in the case of Telsen condensers it is as low as 0.1 mA.
per microfarad, but after a period of idling or disuse, the leakage
current becomes higher than usual, recovering after a period of
use. With some varieties of electrolytic condenser the leakage
current after idling is fairly heavy and recovery takes several
minutes. An 8 mfd. Telsen Condenser, however, will only
increase in leakage current to about 5§ milliamps. at maximum
voltage, and will recover in approximately 25 seconds, after
several weeks idling. Furthermore, a life test of Telsen elec-
trolytics shows no signs of change in properties after 10,000

-hours at maximum voltage.

The short electrolyte path in the Telsen type of condenser results
in low internal resistance, which in turn produces a

condenser of low ‘‘ power factor ”; in the case
of Telsen condensers it is only five per cent.,
as compared with the 30 per cent. or so
exhibited by certain other types. The
term ‘‘ power factor” may require
some explanation. Expressed very
simply, it is a measure of
a condenser’s efficiency, a con-

denser of zero power factor would
lcon?muea on page 40))
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HEN we first presented the Telsen All Mains S.G. 3

\ k‘ / receiver in our last issue of the Radiomag, we felt sure

it was bound to have a great reception by music lovers

all over the country, but we were really surprised at the vast

number of letters of appreciation sent to us by delighted con-

structors, However, when we examine the receiver critically,

we must admit that it is such an excellent set in every way that
their enthusiasm is entirely justified.

The whole set is the result of a great deal of patient experiment
and research carried out by Telsen Technicians, in well equipped
laboratories, and it represents the last word in three valve receiver
design.

The quality of re-

FURTHER NOTES ON AN OUTSTANDING QUALITY RECEIVER

powerful and efficient than the ordinary battery valves, so that
ample power is available to operate the largest speakers.

The circuit diagram of the receiver shows that the aerial is
loosely coupled to the tuned circuit preceding the screened grid
valve, so that damping is reduced and selectivity improved. A
variable series aerial condenser or ‘‘ Separator > is also incor-
porated, and this is a valuable control both of selectivity and
volume. In the tuned grid circuit of the detector, reacton is
introduced, and as it is very smooth it affords a convenient volume
control and selectivity adjustment. The two tuned circuits
provide ample selectivity, and they are arranged by means of

the Telsen Ganged

s Condensers and

1000 0

production, which
is a special feature

matched Screened
Coils to be opera-

00000 5,0000.%
<

of this receiver, is p ted by a single
really superb, in & " control 50 as to give
fag(’; }:t }}lanT bleen HFC %reﬁt ease of ;umgg
said that the Telsen L ollowing the de-
All Mains S.G.3 GocaMED ( ol ioa tector is the Telsen
should not be | P . “0001 MFD HCOUPLING UNIT 10:1 Coupling Unit
regarded as a piece | ; 2o = W.21 which

ofg electrical fppa- i gog i Working, in con-
ratus but as a fine | | % g : junction with the
quality musical | ) | e | pentode output
instrument. Inthis ! : JOSMFD |2 MFD e valve, and tapped
connection it | ; : PE o pentode output
should be noted U e 5 3 choke W.72, pro-
that this receiver .-EMFD%;L'W r, vides that wonder-

will reproduce
gramophone L
records with won- ¥
derful fidelity, and is therefore especially suitable for
building into the form of a radio-gramophone.
The arrangement of valves, Screened Grid High
Frequency Valve, Detector, and Pentode Out-
put Valve, is the most highly efficient
arrangement possible in a 3-valve set
incorporating as it does both high and
low frequency amplification. Mains
valves, such as are used in this set,
are well known to be much more

THEORETICAL CIRCUIT OF
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i

MUNICH

fully even frequency
response which is
so appreciated by
the music lover and gramophone enthusiast.

It will be seen that a mains unit is incorporated in
the set so that the Telsen All Mains S.G.3. is

entirely self-contained, and, being operated
directly from the electric light mains, does
not require cumbersome and expensive
High Tension, Low Tension or Grid Bias
batteries. The power consumed,
however, is quite small so that the

continuea on page s54
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MOUNTING WIRED-END
RESISTANCES AND CONDENSERS

‘ JC’HERE space is at a premium and where cost is a
consideration, resistances and tubular condensers with
wired ends, similar to the types recently introduced by
Telsen, are an extremely good proposition, providing as they do,
the same service as the more elaborate types whilst occupying
far less space and being considerably cheaper.
In the normal way, components of this type can be most con-
veniently arranged to float on their connecting wires between
the two fixed points to which they are to be connected.
In some cases, however, the two points between which the
resistance or condenser is to be connected, are at a considerable
distance apart, so that the component does not conveniently
float between them without danger of sagging into some un-
wanted place. Again, one end of the component may not be
connected to a fixed terminal point, but in some cases to, say,
a battery lead, which does not provide a fixed anchorage. In
such cases a convenient mounting may be contrived by using
a W.204 Telsen terminal block. These blocks will comfortably
accommodate all but the largest resistances and condensers in
the manner shown in the ac-
companying figure, forming,
as will be seen, a neat and
efficient mounting.

As the terminal block is well
insulated, the device may be
employed on a metal base-
board. To secure a very large
resistance or condenser, the
terminal block may be sawn
in two, the two halves being
mounted at the required dis-
tance apart, or one half of a
block may be used to support
one end only of a resistance
or condenser which is anchored to a component at the other end.

EARTHING CONNECTIONS
IN CHASSIS BUILT
RECEIVERS

The use of a metal chassis in constructing
a wireless receiver, apart from producing
a neater and more ‘‘ professional
looking job than a ¢‘ bread-board >
layout, results in improved screen-

FiG: 1
Terminal Block and Resistance

e
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ing and a simplification in wiring, due to the fact that earth rerurns

may be made direct to the chassis. Once a connection has been
made between the earth circuits of the receiver and the chassis,
all the other earth ‘‘returns ” required may be obtained by
connecting to the chassis the *‘ earth  side of the components
concerned. This practice should not be carried too far, however,
when constructing sensitive receiving sets having several H.F.
stages, and when using a plated steel chassis which may be
composed of several sections screwed together.

Under these circumstances, if contact with the chassis is relied
upon for an earth connection to certain components (notably
those in the H.F. section of the receiver) instability may be pro-
duced by the introduction of resistance common to several
circuits. An example is seen in the earth connection to a
multi-section ganged condenser. If contact with the chassis is
relied upon to provide the earth connection to this, a resistance
may be introduced common to all the tuning circuits and although
quite small, this resistance, by providing common coupling, may
render the receiver quite unstable.

In such cases a direct earth connection should be made to the
terminal provided on the ganged condenser.

Earth connections run in this way between the various com-
ponents should, at intervals, be connected to the chassis. In
this way, effective ‘“ bonding > of the various portions of the
chassis is obtained, and every part of the receiver is effectively
““tded down > to earth. Attention to these details will often
provide the remedy for obstinate and baffling instability.

REDUCING MAINS INTERFERENCE

A lot of people who use all-electric receivers or mains H.T.
units, experience certain kinds of interference with their recep-
tion, not present with battery driven receivers, the reason for
this being that some interference is picked up via the supply
mains from faulty electrical apparatus in the neighbourhood.
This form of interference manifests itself as a series of annoying
clicks, or crackles, or a continuous frying noise, depending on
the nature of the electrical apparatus producing the offending
disturbance. Another form of interference known as
“modulation hum” manifests itself as a hum which
appears only when the receiver is tuned to a station
oris oscillating. Itis, at the present stage of the
art, impossible to eradicate completely the

interference produced by faulty electrical
| apparatus ; a few simple precautions will,
however, reduce it to some extent,
and will remove annoying ‘‘modu-
lation hum” entirely.
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THE TELSEN RADIOMAG

PRACTICAL

The simplest remedy, and one that will be quite effective in the
majority of cases, is to connect a condenser, which may be
anything between .0os mfd. and .1 mfd. in capacity, between
one side of the mains and earth. Slightly more effective results
may be obtained in some cases by connecting two such condensers
in series across the mains, the junction between the condensers

TELSEN W.310
TO T
RECEIVER ——:{ NN /;A?NS
OR HT. UNIT /
| FIG.2

being earthed, as shown in Fig. 2. The condensers should be
non-inductive and capable of withstanding continuously the full
mains voltage. Telsen .01 mfd. mica condensers, Catalogue
No. W.310, are most generally suitable. On D.C. mains supply
a slightly more elaborate filter may be required, on the lines
shown in Fig. 3. Here, an H.F. choke is inserted in each mains

TO
RECEIVER

A~ 10
NN
ORHT.UNIT S\ aMAINS

FIG.3.

lead, and a condenser bridge, with centre point earthed, is
connected between them. The H.F. chokes may comprise about
100 turns of 24 gauge D.C.C. wire, single layer wound on
paxolin tubes about 1}” diameter ; Telsen .01 mfd. condensers
{W.310) are again suitable. The chokes may be mounted quite
close together, but the leads running to the input side of the
filter should be well separated from those proceeding from the
output side. The filter should preferably be mounted close to
the receiver. This arrangement will provide considerable
reduction of the severe background noise often experienced
when operating sensitive receivers from D.C. mains.

CONVERTING A BATTERY SET
TO “ALL-ELECTRIC”

It often happens that when A.C. mains become available, the
battery set user does not wish to scrap immediately a much
cherished receiver capable of giving good service for
some little time, and yet he wishes to enjoy the
economy of mains H.T. supply. He is deterred
from the purchase of a mains H.T. unit, how-
ever, by the thought that later on, when I
his existing valves require replace- g

ment, he might as well change over B
to an all-electric receiver, when
the H.T. unit would be an extra
piece of apparatus to be scrapped

HINTS
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AND TNHIDPS—continued

in the change-over. In these cases, however, an alternative
to building or buying a completely new receiver is to invest
in a mains power unit which delivers an A.C. L.T. supply
for A.C. valves as well as giving smoothed H.T. It then
becomes possible to change over to complete all-electric
operation in instalments, as it were. Thus, the unit is used
at first to deliver H.T. only to the receiver, the original battery
heated valves and battery bias being used. Then, at some
later date, when the valves require replacement, they are re-
placed by A.C. valves which are fed from the L.T. winding on
the power unit. At the same time automatic bias can be intro-
duced, thus making the receiver completely all electric. It
usually happens that the output valve requires replacement
first. In this case it is quite permissible to use an A.C. heated
output valve, with automatic bias, in conjunction with the
original battery valves in the early stages, which are still heated
by the original accumulator. These valves are then replaced
all together at some later date, and the accumulator entirely
dispensed with. A power unit which is extremely suitable for
such a conversion is the Telsen H.T. and L.T. unit W.347,
which delivers 150 volts 28mA. H.T. and 4 volts 2.5 amps. L.T.,
the L.T. winding being centre tapped.

PREVENTING H.T. LEAKAGE

Many battery operated receivers impose a steady current drain
on the H.T. battery, even when switched off, usually due to the
presence in the set of leaky Mansbridge condensers. This
leakage current may be quite small, but the effect of a continuous
discharge of this nature is to reduce greatly the effective life of
the H.T. battery.

FIG4

It is commonly thought that a switch in the common H.T.—L.T.
lead switches off H.T. as well as L.T. This, however, is not
the case.

This assumption overlooks the fact that the negative
side of the H.T. battery is still connected to the
, receiver circuits via the L.T. accumulator, the
positive side of which is still connected to the
set. This state of affairs is illustrated in
Fig. 4, where it will be seen that a path
N for the H.T. leakage current is provided
through the L.T. accumulator, which is
E R oume Shown in dotted lines, and which,
it must be remembered, is a con-
ductor of very low resistance.
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THE TELSEN RADIOMAG

PRACTICAL HINTS AND TIDS — continued

The simplest way to isolate the H.T. battery from the receiver
when not in use, is to use a three-point on-off switch connected
as shown in Fig. 5, a suitable switch being the Telsen three-point
push-pull switch W.108. This simple precaution will entirely
obviate the possibility of expensive leakage from the H.T.
battery, and is a worth while refinement in any battery driven
receiver.
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7-PIN VALVE HOLDERS

NOTABLE feature of modern radio technique is the
Adevelopment of a number of new valves for use in special

circuits. The electrode systems of these valves have
become more and more complex and it has been found imperative
to increase the number of external connections. For this reason
a new valve-holder having seven sockets has been standardised
by the Valve Manufacturers’ Association, and these are being
manufactured by the Telsen Electric Co., in both the solid and
anti-microphonic types, the latter being illustrated in Fig. 6.

Fig. 6. The Telsen Anti-microphonic
Valve Holder. The numbers are
moulded in the bakelite so that the
various terminals are readily identified

To prevent confusion the terminals are numbered according to
the standard system, and the chart of Fig. 7 shows cor-

rect connections for five types of valve. Although
the range of valves for use with seven-pin valve
holders may appear at present to be somewhat
restricted, 1t is likely that further use will be
made of the seven-pin base in connection
with several new types of valve, such as
the “‘pentagrid” which is now being
developed for use as a frequency
changer in superhet. receivers.

J { r Indirectly

; Indirectly Indirectl
Terminal | Battery Irgg;«iggy ! Heated Heated Heatedy
Number “Class B " L.F Pontodel Single Diode [Double Diode/Double Diode

e Tetrode Tetrode Triode
Second First First
1 control- | Not used | Not used | Diode Diode
grid Anode Anode
First Control Control Control
2 control- grid grid grid Not used
grid
3 First Screening | Screening | Second Second
Anode grid grid Diode Diode
Anode Anode
4 Filament | Heater Heater Heater Heater
5 Filament | Heater Heater Heater Heater
6 Not used | Cathode | Cathode | Cathode | Cathode
7 Second Anode Diode Screening | Anode
Anode Anode Grid
Cap on
Valve None None Anode Anode Grid
Top
. 3 7
Diagram p
of 2
AP
Valve e A 3

Connec- ! 6

tions - [

Fig. 7—Table showing connections to 7-pin valve base

THE R.M.A. RESISTOR COLOUR CODE

This system of colour coding has been standardised in order to
render easy the identification of the values of resistbrs. These,
when suspended in receiver wiring are often impossible to identify
by a printed value which is very often not exposed to view—as a
result of handling or overheating, it may, in any case, be quite
illegible.

The colour code effectively overcomes this difficulty as it identifies
resistors by a three stage colour scheme which is easily and per-
manently visible from any angle.

First of all, the figures from o to 9, are each allotted a definite
colour, as shown in the accompanying table; the figure ‘5"
for instance, is represented by the colour green.

The body of the resistor is then coloured to represent the first
figure of its resistance value, the tip is coloured to represent
the second significant figure, whilst a coloured dot on the resistor
body indicates the number of ciphers (noughts) after the first
two significant figures. One or two examples may make this
clearer. Assume that a resistor has a green body, black tip,
and orange dot. The first figure of its value is *“ 5 ” (green), the

second figure is ““ 0 ” (black) whilst the orange dot indicates three
more

(13 ro P

0’,” which makes the figure 50,000. Again, take a

resistor with an orange body, green tip and brown dot.
The orange body indicates that the first figure is
3.’ the green tip shows that the {second is
““ 5 and the brown dot tells us that there is

one “0” after these figures; in other
words, the value of the resistor is 350
ohms. In practice, one very soon gets
used to this system, a value being
as readily apparent as if it were
given in actual figures.
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TELSEN “ CLASS B" COMPONENTS

“Class B"” amplification, which employs a
special new type of valve, is capable of giving
a remarkably large power output with excellent
quality while it is very economical of H.T.
consumption. Special transformers are, how-
ever, indispensable for this work, and the
following range has been designed to ensure the
best possible results with this new system.

TELSEN " CLASS B" DRIVER
TRANSFORMERS

These are made in two ratios, which cover the
requirements of all the “Class B" valves
available at present and are supplied with com-
prehensive instructions,

Ratio: (Owerall) 1:1; (Primary to half-secon-
dary) 2:1.

No. W.343 Price 8/6
Ratio : (Overall) 1.5:1 ; (Primary to half-secon-
dary) 3:1.

No. W.359 Price 8/6

TELSEN * CLAS.S B" OUTPUT
TRANSFORMER

The Telsen Class B Output Transformer, which
gives ratios of 35:1, 50:1 and 65:1, will provide
correct matching to moving coil speakers having
low resistance speech coils, and, like the Class B
Output Choke, has a low primary resistance
(200 ohms per half winding) and a very large
core section. Supplied with full instructions.

No. W.344 Price 8/6

TELSEN * CLASS B* OUTPUT CHOKE

This choke provides ratios of 1:1, 1.3:1, 2:1
2.6:1, whereby a " Class B " output stage can
be matched to any moving coil speaker having
either a high resistance speech coil or a low
resistance coill and input transformer. The
low D.C. resistance of 220 ohms per half winding,
and generous core section prevent the occurrence
of distortion due to voltage drop or magnetic
saturation on peak load. The total inductance
is 18 henries, supplied with full instructions.

No. W.345  Price 8/6

TELSEN " CLASS B ™
DRIVER TRANSFORMERS

i (-;- /1 =
| h-l @PI~:I:'1@.—

TELSEN * CLASS B ™
OUTPUT TRANSFORMER

TELSEN " CLASS B*™
CUTPUT CHOKE



H.T. UNIT AND
LT CHARGER
FOR A.C MAINS

TELSEN MAINS
TRANSFORMERS

TELSEN HUM
ADJUSTER

HT UNIT AND L T CHARGER
FOR AC MAINS WITH
COVER REMOVED

HT. uNIT
FOR D.C. MAINS

TELSEN
MAINS
SWITCH

H.T. UNIT AND L.T. CHARGER FOR A.C.

MAINS

This unit, which is suitable for input wol between 200 and
250 ut 40 to 100 cycles, will be specially ed by owners of
battery receivers while they desire to enjoy the economy

of power supply from mains, do pot wish to discard thrl.tblll:?
valves in favour of the A.C. variety. The unit is very whﬂ{ built
and is completely screened by an artistically finished metal case
The HT. output is 28 milliamps. at 150 volts with separate maximuin,
detector, screened tappings, on each of which a choice of
high, medium, or low voltages is avaiiable, Very generous sinoothing
equipment is provided to eliminate bum. Provision is made for
charging 2, 4, or 6 volt accumulators, at 0.5 , and the use
of these facilities leads 1o such a saving of c ng costs that the
unit soon pays for itself.

No. w346  Price £4-17-6

H.T. AND LT. UNIT FOR A.C, MAINS

Ai regards input and H.T. output, this {s similar to the ** H.T. unit
and: L.T. charger "™ No. W.346, but as it is intended to. provide
caomploto power supply for receivers employing A.C. wvalves, the
L. er s replaced by & centre tapped iransformer winding
capablo of supplying 2.5 amps. at 4 volts. It is a very well made
component, and will be particularly appreciated by honie con-

structors. N Prh £3_7_6
H.T. UNIT FOR D.C. MAINS

This unit is desi for D.C. uts of from 200 to 250 volts
Ting -

ap tely 28 ps. at 1530 volts. Three tappings are
the maximum, detector tappings, at

each of which a choice of 1 or Jow voltages is available
T'hennilhenqhnedin-rtil metal case which provides

complete screening.

No. w48 Price 35/-
TELSEN MAINS TRANSFORMERS

Four models are now available, the first three of which, Nos. W 291,
W.300 and W .30] are alike as regards output, which is as follows :—
L.T. Filament—4 volts at 2§ amps. with ceatre tap.

Rq:l.cl!%r Filament—4 volts at 1 amp.

High Tension (for full wave jon |—200-0-200 volts AC.
which, using a rectif rﬂwﬂmmm&mvoudm&?ndl
Teisen L.F. Choke W,302 with 4 mfd. smoothing condensers,

a smoothed DG, output of 200 volts at 32 mA,

The lnwtl are a8 follows :— ‘
Model W.281 is suitable for 100—110 volts A.C. at 40 to 100 cycles,

Price 32/6
Model W.300 is suitable for 200-—250 volts A.C. at 40 to 100 cycles,
Price 32/6
Model W.301 is suitable for 200—250 volts A.C. at 25 to 40 ovcles.
Price 45/

The new maios transformer, W.380, has an output as follows ;—
L.T. Filumnent-—{ volts at 5 amps. with centre tap.

Rectiffer Filament—4 volts at 2§ ‘3?‘

High Tension (for full wave rectification)—275-0-275 volts AC,
which, using a rectifying valve of the 120 mA, 350 volts class, and the
new 18 henry smoothing choke, W.361, with 4 mid, smoothing con-
densers, delivors a smoothed D.C, output of 275 volis at 60 mA.
The input to this transfermer is 200 to 250 volts, at 40 to 100 cyeles

No. W.360 Price 32/6

TELSEN MAINS SWITCH

A miniature switch of very robust comstruction. [Its rapid make
and break action makes it particularly suitable as a master switch
in Mains and Battery operated receivers, for switc Gramophone
motors, and numerous other uses. Capable of ban up to 3
amperes at 250 volts with perfect safety. Enclosed in a neat moulded
bakelite cover with one hole fixing.

No. W.297 Price 1/6
TELSEN HUM ADIUSTER

Comprises 4 variable contre tapped resistance designed for hum
control in A.C. mains operaled receivers and elimmators. Solidly
econstructed, it ﬂtu‘piu_lmry little space, and is extromely silent in
P both cally and mechanically. In attractively
moulded bakelite case with single hole fixing,

No. w299  Price 2,6




TELSEN HIGH VOLTAGE ELECTROLYTIC
CONDENSERS

These new condensers are very well made and are excellent for use
in smoothing circuits and other itions in which high vﬂugemih
capacity condensers are requ An example of Telsen thoroug!

mummmw bracket and terminal supplied with the

it to be mounted conveniently on any

275 working 500 working

s fo " Fric for: " Friee

4 mid. .. » WaeB .. 36 ., o WOBE .. 406
W e » W34 ., 39 o W97 .. 5/
By w WS .. &=~ ., -« Wass .. 5/6

TELSEN LOW VOLTAGE ELECTROLYTIC
CONDENSERS

Where a very high carc!ty with fairly low voltage is required, as for
example automatic bias circuits for L.F, wvalves, these recently
int condensers will be found ideal, and as they have w-trcd
ends and are very compact, they are easily suspended in the wir
‘They are very carefully made in three types and are thorough y
reliable components,

No., W.309, 25 mid, at Z5 volts .. e ¥ ++ Price 2{6
No. W.400, 50 mid. at 25 volts ., A i s w 3=
No. W401, 2Z5mfd pt 50 voits ., .e et n 3
TELSEN SELF-SEALING CONDENSE%S
Cap. 500 voli et Ca 1,000 golf fest
Myd. No Price MJd. No, Price
A Waos2 ., 13 B .. w.230 - 19
P Lo. (Wase: .. AN o4 . w.aesr .. 1™
X W.231 16 1 wass .. 3
23 . ‘Woe 1/6 25 wase .. 2-
& v WIS 1/6 2 waess .. 2/-
1 .« We 19 1 W .. 2
2 W.228 2/6 w.ss 3/6
These condemsers are sell-healing, non-induetive and hermetically
sealed. They are offered in two , the ca) ties framn .01 to

!hlfd-il‘.lhknlltecuﬂ and blocks of 4, 6 and 8 mid. in metal cases
with soldering tags.

TELSEN SELF-SEALING BLOCK

CONDENSERS
Cap. 500 wolt fest Cap. 1,000 volf fest
2;5. No. 1 Pric uﬂ. No. Price
{ = wWi7s .. 49 l aid W. !'ﬂ .h 66
% w18 .. 7 - ) w.1e .. 96

S wam o 96

TELSEN MICA CONDENSERS

The new Telsen ** Mica ** Cond, advance

in techmique by which H.F. losses have I.n.-cn pra:lx.llly eliminated,

The re-designed case is of more attractive appearance and can be

nm&med vertically or flat, Grid leaks, as before, may be mounted

in s or shunt, cli & free with ca ties 0001
e o S, Giige being supplied paci .

Ca A Cap.

agé*. No. Price J:é No. Price
i B i W.240 .. 6. A 3 .. w4 .. 6d,
J0ez . waz4 .. od. 001 . W.245 ..  6d.
woos .. Wz .. 6. L02 .. Wade .. i/-
L0004, w243 .. 6d. 08 L, w247 .. 1/3

The following tmica condensers have also been added to the range for
special purposes, o.4., band-pass filter circuits, eto,, and are supplied
in the Sell-Sealing prﬂ bnltu]ue cants,
Capacity .01 mid., ve e «« Price 2=
" O W.SII. .o e e w 26
D05 No. w.a16 H s 4

TELSEN PRE-SET CONDENSERS

The verv low minimum capacity of the Telsen Pre-set Condensers
gives a wide range of selectivity adjustment when used in the aerial
cireuit.  They are substantially made, easily adjusted and provided
with a imiuu{rlng, Their insulation and low loss adapts them

Mas, Cap. Mfd. Min. Cap. Mfd. No,

mg 4 o = 00!1'{! H.. L A W.149
001 - e Aooos2 L. i - W.150
L0003 i = 018 - wa i W.151
0001 W.1s2

. 000005 .
Price |/3 each
TELSEN TAG CONDENSERS

Thﬁnmvbemonntrdunelthrtmuhudunrlﬂp‘ndlbyummq

the two screw holes. The tags enable the condenser to

be connected to an: emmtmmr-wm
mnq!hjhle

No, Price Ci E No. Price
o W7 L & | - Wal ..
+ W08 .. £01 .. W22 ..

L0z .. wal ..

TELSEN HIGH YOLTAGE ELECTROLYTIC
COMDENSERS

TELSEN SELF-SEALING

CONDENSERS

TELSEN SELF-SEALING
BLOCK COMNDEMSERS

TEL‘EN #ADE

TELSEN MICA
CONDENSERS

TELSEN PRE-SET
CONDENSERS

TELSEN TAG
COMNDEMSERS




TELSEN SINGLE
COMDENSER UNIT

TELSEN
TWIN GANG
COMDENSER

TELSEN
TRIPLE GANG
CONDENSER

TELSEN LOGARITHMIC
VARIABLE CONDENSERS

TELSEN SINGLE CONDENSER UNIT

This isa high-class air-dielectric condenser with
illuminated dial, and is intended for chassis or base-
boa.rdmounung A skeleton framework of nickel-
plated steel sul::fortx the two sets of die-cast vanes,

t rigidi minimum capacity being achieved
ge:heconsttyrncum A stator terminal is provided on
each side of the condenser, and positive connection is
made to the rotor by means of a flexible pigtail. The
maximum capacity of this condenser is .00053 mid.
Two interchangeable dials are aar:-gzued one of which
is vpated in degrees, while is speciall
calibrated to give a direct indication of wave-l
when the condenser is used with a Telsen Screened
No, W.216. Supplied with knob and escutcheon plate.

No, W.339  Price 7/6

TELSEN GANGED CONDENSERS

The Telsen Ganged Condenser Units have been
designed for use in modern receiver circuits in
which accurate and simultaneous tuning of two
or three circuits is obtained by the rotation of
one dial. A steel frame of great rigidity
completely obviates any tendency to distortion,
while the rotor and stator vanes are let into one-
piece high pressure die castings, ensuring ac-
m All sections are very carefully
by means of split end vanes, and
tnmmamnrepmmdedncmsseachsecuonto
mm te for differences in stray capacities.
twin gang condenser the front section
mrriesa.vmblemmmaropemted by a knob
concentric with the main tuning control. Both
models have an attractive stove aluminium
finish and are complete with disc drive, dust
covers, escutcheon plate, pilot light holder,
knob and two alternative tuning scales,

TWIN GANG CONDENSER .. No. W.306
Price 12/6
‘With dust cover, 2/— extra,
TRIPLE GANG CONDENSER X No. W.307
Price 17/6

With dust cover, 2/6 extra.

TELSEN LOGARITHMIC VARIABLE
CONDENSERS

The Telsen Variable Condensers are built to withstand
years of service. igidity in construction, the effective
clamping of both and stator vanes, and freedom
from backlash and end play have been the primary
features aimed at in their design, and thereby accurate
and consistent spacing is assured as long as the conden-
ser is in service.

Capacity .0005 mfd. No. W.132 Price 3/6 each
w 00025 mfd. No. W.130 SRR 5,
.00035 mfd. No. W.131 e §




TELSEN BAKELITE DIELECTRIC TUNING
CONDENSERS

Designed on lines of great rigidity, compactness and
high efficiency, these condensers are confidently
recommended for use in cases where space is limited.
A bigh grade dielectric is employed, ensuring accuracy
of tuning with minimum losses. Complete with knob.

Capacity 0005 mfd. No. W.193 ..
. 0003 mid. No. W.194 ..}P"“ 2/- each

TELSEN BAKELITE DIELECTRIC REACTION
CONDENSERS

These condensers have been entirely re-designed and
now incorporate several valuable improvements. They
are very rigidly made, and the spindle, to which
positive contact is made by means of a flexible pigtail,
is s0 constructed that all end-play, which may alter
the capacity, is entirely prevented. The vanes are
interleaved with finest quality solid dielectric, and the
whole unit is enclosed in a strong dust-proof bakelite
case which, by excluding grit, prevents the occurrence
of the annoying “ rustling ”' noises so often found in
other makes. Supplied complete with knob.

Capacity mjd. No. Price
0003 .. . W.354 .s .« 1/9 each
00015 .. . W.355 an SRR | L
0001 .. ks W.356 s R (i
RS os s y SWERBT e e @S
OO oo e o WARBT L. ) VR LG

TELSEN DIFFERENTIAL CONDENSERS

These are similar in design and construction to the
reaction condensers, and are supplied, complete with
knob, in the following capacities.

Capacity mfd. No. Price
0008 . e WASEL o o0 3= each
OOXE o o o WABE | - G e
Loor L. i W.353 24 vel  Bf=

TELSEN AERIAL SERIES CONDENSER WITH
SWITCH

Built on similar lines to the new reaction condensers,
this condenser provides an ideal selectivity and volume
control. The maximum capacity is 0003 mid. with
an extremely low minimum capacity. A switch arm
is keyed to the spindle whereby the condenser is short-
circuited at its maximum position, giving a  straight
through " aerial connection when desired, which results
in a wide range of control. Supplied complete with
knob.

No. W.350 Price 2/-

TELSEN BAKELITE
DIELECTRIC TUNING
CONDENSERS

TELSEN BAKELITE
DIELECTRIC REACTION
CONDENSER

TELSEN
DIFFERENTIAL
CONDENSERS

TELSEN AERIAL
SERIES CONDENSER
WITH SWITCH




TELSEN SMALL
FRICTION DISC
DRIVE

TELSEN BAKELITE
SLOW MOTION DIAL

TELSEN “ 313 ™
DISC DRIVE

TELSEN
ILLUMINATED
DISC DRIVE

TELSEN
336" UNIT

TELSEN SMALL FRICTION DISC DRIVE

A low-priced Disc Drive for auxiliary controls. It is
extremelv robust and mav be usefully employed for
main tuning condensers where himitations of space
have to be considered.

No. W.257
Price 2/~

TELSEN BAKELITE SLOW MOTION DIAL

Made in black or brown moulded bakelite, this elegant
little dial has a gear ratio of 8—1, the disc being
raduated from 0 to 100 in both directions. It can be
itted to any of the Telsen Tuning and Reaction Con-
densers, or other standard makes having a ] spindle
and is switable for all panels up to " thickness.
Mounting instructions are included with every dial.

Black +» No W.i41
Brown .« No W.M1A

Price |/6 each

TELSEN 313 " DISC DRIVE

This is essentially an illuminated Disc Drive tuning
control similar to W.184 and suitable for anv standard
tuning condenser with 1" spindle. Although primarily
designed for the Telsen " 325 Star" receiver, this
component, with its exceptionally attractive escutcheon
plate, is ideal for use in any receiver employing the
usual panel controls indicated. These comprise
% tor,” Volume control, and Wave-change and
“ On-Off " Switches, thus grouping the main essentials
of a complete control unit into a compact assembly.
Escutcheon plate finished in Oxvdised Silver.

No. W.313
Price 3/6

TELSEN ILLUMINATED DISC DRIVE

Fitted with a handsome oxydised silver escutcheon
of modern design, this drive incorporates an improved
movement, The gear ratio of approx. 5—1 and the
bold and well-proportioned figures make for delight-
fully easy tuning. The dial may be illuminated by
the Telsen Pilot Lamp, W.417 or W.418. A double-
ended spanner. to fit all Telsen " one hole fixing * nuts
is supplied free with every Disc Drive.

No. W.184
Price 2/6

TELSEN *“336" UNIT
(Pro. Pat. No. 2877/33)

The new Telsen 336" [Init heralds a revolutionary
advance in radio techmique, for this brilliant new
component effects two distinct and outstanding im-
provements in any type of set, firstly, giving amplifica-
tion equal to an extra L.F. stage at no extra cost, and
secondly, a tremendous i wvement in quality of
reproduction. The Telsen *336"" Unit is the only com-
ponent of its kind in the world, and is covered by a
special Telsen patent licence which will be found in
each carton.
W.336

Price §/6




TELSEN STANDARD H.F. CHOKE

The Telsen Standard H.F. Choke is deservedly popnia.
in view of its remarkable efficiency at a low cost, Itis
particularly suitable for reaction circuits, has a very
low seif-capacity for its high inductance and occupies
a minimum of space,

No. W.75

Price 1/6

TELSEN BINOCULAR H.F. CHOKE

In high class circuits calling for exceptionally efficient
H.F. chokes, the Telsen Binocular Choke can be relied
upon in every respect. Its external field is negligible
due to the binocular formation, it has a low self-capacity
while its inductance is as high as 180,000 micro-henries.

No. W.74
Price 3/6

TELSEN SHORT WAVE H.F. CHOKE

This choke is specifically designed to cover the complete
short wavelength band, usually considered to extend
from 150 to 10 metres. “ Blind Spots " have been
eliminated, and its extremely low self capacity makes
it a thoroughly reliable and efficient component for all
Short Wave circuits. Enclosed in a neat bakelite
moulding it occupies a minimum of space.

No. “’.23]
Price 2/6

TELSEN SCREENED H.F. CHOKES

These new chokes have been very carefully designed
and constructed, so that their efficiency is consistently
high over the whole of the waveband for which they
are intended, They are small and compact, and the
metal screen, which is connected to an earthing ter-
minal, entirely preveqts interaction with other com-
ponents.

Three types are available, W.841, which is designed
for wavelengths between 100 and 2,000 metres, such
as are met with in the ordinary broadcast receiver,
W.342, which is a short wave choke for use between
10 and 100 metres, and W.340, a binocular choke
suitable for ** all-wave " sets working between 10 and
2,000 metres.

All-Wave Screened Binocular H.F. Choke.
No. W.340 Price 4/6

Standard Screened H.F. Choke.
No. W.341 Price 2/6

Short Wave Screened H.F. Choke.
No. W.342 Price 3/-

TELSEN STANDARD
H.

TELSEN BINOCULAR

H.F. CHOKE

TELSEN SHORT WAVE

H.F. CHOKE

F. CHOKE

TELSEN STANDARD
SCREENED H.F. CHOKE

TELSEN BINOCULAR
SCREEMED H.F. CHOKES

TELSEN SHORT WAVE
SCREENED H.F. CHOKE



TELSEN SINGLE
SCREENED COIL

TELSEN “*349" IRON-

CORED SCREENED COILS

TELSEN SCREEMNED
TUNING COILS

THE TELSEN
H.F. COIL

TELSEN * 349 " |IRON-CORED SCREENED
COILS

The result of extensive research, these coils employ an
iron-dust core which has enabled their size to be
greatly reduced without sacrifice of efficiency, which is
considerably higher than that of the majority of air-
cored coils. Magnification and selectivity are corres-
pondingly improved, while the metal screening can
prevents the occurrence of unwanted interaction.
These coils can be used either as aerial tuning coils or
H.F. transformers, a reaction winding being included.

Single Coil. No. W.349 Price B/6
Twin Matched Coils. No. W.422 Price 17/-
Triple Matched Coils. No. W.423 Price 25/6

TELSEN SCREENED TUNING COILS

The result of much research and experiment, these
coils embody the ultimate efficiency attainable in
a perfectly shielded inductance of moderate dimen-
sions. Provided with separate coupling coils for
medinm and long waves they are suitable for use
as aerial coils or as anode coils following a screen
grid walve, giving selectivity comparable only with
a well designed band-pass filter. The coils are fitted
with cam operated rotary switches with definite
contacts and click mechanism, and are supplied com-
plete with aluminium screening cans.

No. 216
Price 7/-

No. W.287 Twin matched Screened Coils Price 14/6
No. W.288 Triple matched Screened Coils Price 21/6

TELSEN DUAL RANGE AERIAL COIL

Incorporates a variable setectivity-device, making the
coil suitable for widely varving reception conditions.
This adjustment also acts as an excellent volume
control, and is equally effective on long and short
waves. The wave-band change is effected by means
of a three-point switch and a reaction winding is
included.
No. 76

Price 5/6

THE TELSEN H.F. COIL

May be used for H.F. amplification with screen grid
valve, cither as an H.F. transformer or alternatively
as a tuned grid or tuned anode coil. It also makes a
highly efficient aerial coil where the adjustable
selectivity feature is not required.

No. 154
Price 4/6




TELSEN BAND-PASS COIL UNIT

This vnit comprises two accurately matched Screened
Band Pass Coils wound on black moulded bakelite
formers and mounted together on a single rigid plinth TELSEN BAND-PASS
base. The coils are independent of each other and can COlL UNIT
be wired for any of the three types of band pass filter
to give exceptional quality with selectivity. Wave-
change switching is incorporated in each coil base, the
switches being ganged and controlled by a single knob.
Complete with escutcheon plate and knob.

No, W.290
Price 14/6

TELSEN BAND-PASS AND OSCILLATOR COIL
UNIT

Comprises the Band Pass Coils and Oscillator Coils
combined and mounted into a compact unit on a
single metal plinth base. All wave change switches
are ganged with single knob control, The 1deal com-
ponent for any superheterodyne circuit.

No. W.202

Price 21/6

TELSEN OSCILLATOR COIL

This coil is particularly suited to superheterodyne -
circuits in conjunction with the Telsen Band Pass Coils, "’f
for which it can be obtained separately, or in a combined
unit (see W.292), It has been designed to operate at a
frequency separation of 110 kilocycles from the band
pass tuning range, and with a standard 3-gang tuning

condenser and suitable padding condensers will main-
tain a constant frequency separation over both wave
Tanges.
No. W.293
Price 7/6 ’

TELSEN INTERMEDIATE FREQUENCY
TRANSFORMER COIL

Consists of two tuned circuits comprising a band pass
intermediate frequency filter tuned to 110 k.c. by two
pre-set balancing condensers fitted in the base of the
coil. Small milled wheels projecting from the sides
of the base enable these condensers to be adjusted for
different values of stray capacities, and the filter
coupling is also variable so that optimum conditions
for both quality and selectivity may be attained.
Totally screened.

TELSEM INTERMEDIATE
FREQUENCY TRANS-
FORMER COIL

No. W.294
Price 7/6

TELSEN SUPERHETERODYNE COILS

These Telsen Superheterodyne Coils are designed to
cater for those constructors who wish to make a
Superheterodyne Receiver that does not employ band
pass tuning in the pre-detector high frequency stages.
They possess the same exceptional features of high
efficiency and low losses that have made the Telsen
Scresned Coils No. W.216 and the Telsen Band Pass
Coils No. W.290 so justly famous.

These coils are designed to work in conjunction with
a triple ganged variable condenser having specially
shaped vanes for maintaining a constant frequency
difference of 110 kilocycles between the frequency
of the oscillator and that of the aerial and grid

tuning coils.
Type No. S.330
Price 21/6

- TELSEN SUPER-
HETERODYNME COILS

© TELSEN BAND-PASS AND
OSCILLATOR COIL UNIT

-
ST —-——-‘—I-m

TELSEN
OSCILLATOR

colL



L.F TRANSFORMERS

TELSEN ~ RADIOGRAND *
INTERVALVE TRANSFORMERS

* RADIOGRAND®

RADIOGRAND  HIGH
TRANSFORMER

TELSEN ** ACE" L.F. TRANSFORMERS

The Telsen “Ace " is eminently suitable for receivers
where highest efficiency is required at a low cost
and where space is limited. Its characteristic will
bear comparison with that of any other transformer.

Ratio 3—1. No. W66
Ratio 5—1. No. W.65

Price 4/9 each

TELSEN * RADIOGRAND " L.F. INTERVALVE
TRANSFORMERS

Since their introduction, these Transformers have
signified to designers and constructors alike the nearest
approach to the ideal in intervalve transformer design,
Evolved from the results of extensive research coupled
with the soundest engineering principles, every trans-
former is subjected to rigorous tests to ensure faultless
performance and enduring efficiency.

Medium Ratios: 3—1, No. W.59 ;
5—1, No. W.58

Price 6/9 each

TELSEN ** RADIOGRAND "' LOW RATIO
1.75—1 TRANSFORMER

For vse in receivers emploving two stages of L.F.
amplification, where exceptionally good quality is
desired. When used following an L.F. stage employing
choke or resistance coupling it will be found to give
ample volume with remarkable reproduction.

No. W.61
Price 9/6

TELSEN " RADIOGRAND ' HIGH RATIO 7—1
TRANSFORMER

This Transformer is designed to pgive extra high
amplification on receivers employing only one stage
of L.I. amplification. It is not recommended for use
in receivers employing two L.F. stages as overloading
is likely to occur,

No. W.60

Price 9‘1'16

TELSEN *“ AUDIOFORMER **

The Telsen ** Audioformer * solves the problem of tone
compensation which has been created by to-day's
demand for super-selectivity. Its fixed compensation
restores all the high notes which have been lost by the
cutting of the sidebands, vet it does so without any loss
of amplification or reduction in bass response, and
without necessitating either an extra L.F. stage or any
additional components.

Absolutely self-contained, this single brilliant com-
ponent 1s all you need to achieve that perfect reproduc-
tion which your critical ear demands.

Ratio 5:1. W.327 Price 11/é




TELSEN |—| INTERVALVE COUPLING UNIT

This is a modern development of the one time deservedly
popular R.C. units, It incorporates a low pass filter
teed in its anode circuit, thus effectively preventing
" motor boating,”" "' threshold howl,” and other forms
of instability. With an H.L. type valve it will give an
amplification of about 20, while consuming negligible
H.T. current.

No. 214 Price 7/6

TELSEN 10—1 INTERVALVE COUPLING UNIT

A filter-fed Transformer using a high permeability
nickel alloy core, and enabling a 10—1 voltage step-up
to be attained whilé preserving an exceptionally good
frequency characteristic which is compensated in the
higher frequencies for use with a pentode wvalve,

No. W.215 Price 12/6

TELSEN “R.C." COUPLING UNIT
No. W.285 Price 4/-

TELSEN INTERVALVE L.F. COUPLING
CHOKES

Normal Max
Rating  Current Curreni No.
40 H. at 3 mA 5. 10 mA i Ww.68
100 H. at 2 mA =3 6 mA = W.69

These popular L.F. Chokes are primarily intended for
usa as coupling chokes in the anode circuits of modern
radio receivers, but may be used in any circuit not
carrying more than the stipulated maximum current.

Price 4/9 each

TELSEN QUTPUT CHOKE

Dresigned for use as an output filter in conjunction with a
condenser not less than | mfd., [ollowing any power or
super power valve taking up to 40 mA nnncfa current,
Gives an ideal response curve under all conditions.

No. W.71 Price 6/3

TELSEN HEAVY DUTY SMOOTHING CHOKE

This choke has the very low 1.C. resistance of 420 ohms,
and so is particularly useful in smoothing circuits
passing comparatively heavy currents where the maxi-
mum output voltage is needed. Its inductance is
I8 henrys at 50 milllamps., and the maximum permis-
sible current is 75 mA.

No. W.361 Price 12/6

TELSEN 1 : | INTERVALVE
COUPLING UNIT

TELSEM 10 : | INTERVALVE
COUPLING UNIT

TELSEN "R.C. "
COUPLING UNIT

TELSEN INTERVALVYE
L.F. COUPLING CHOKES



TELSEN OUTPUT
TRANSFORMER
RATIO | : |

TELSEN MULTI RATIO
OUTPUT TRANSFORMER

TELSEN TAPPED PENTODE
OUTPUT CHOKE

TELSEN POWER PENTODE
OJUTPUT CHOKE

TELSEN L.F,
SMOOTHING CHOKE

TELSEN OUTPUT TRANSFORMER, RATIO |—|

This Transformer enables a high resistance tvpe speaker
to be connected to the output circuit of a receiver using
a triode output valve without the necessity of passing
direct current through the speaker windings. Satura-
tion of the magnet system is thereby avoided, and the
H.T. voltage is kept away from the speaker. Suitable
for anode current up to 40 mA D.C.

No. W.62
Price 9/6

TELSEN MULTI RATIO OUTPUT
TRANSFORMER

This is designed for use with moving coil loudspeakers
having a low impedance speech coil winding. It has
three ratios : 9—1, 15—1 and 22.5—1, which allows the
correct matching of speakers of widely varying
characteristics. Suitable for anode currents up to

40 mA.
No. W.83.

Price 9/6

TELSEN TAPPED PENTODE OUTPUT CHOKE
This Choke is designed primarily for pentodes taking an
anode current of not mere than 20 mA. By varying
the connections, ratios of 1—1, 1.6—1 and 2.5—1 are
attainable, thus providing for matching under widely
No. W.72
Price 6/9

TELSEN POWER PENTODE OUTPUT CHOKE
The use of this Power Choke prevents direct current
passing through the loudspeaker when the latter is used
in comjunction with power pentode output valves
carrying up to 40 mA. It also enables correct match-
ing and good quality to be obtained through the choice
of three ratios, namely, 1—1, 1.3—1 and 1.7—1.

No. W.172

Price 9/6

TELSEN L.F. SMOOTHING CHOKE

The Telsen Smoothing Choke has been designed to
fulfil all the requirements of an efficient smoothing
component in the rectified mains output circuit of a
receiver. Its inductance is 28 henries at 25 mA the
maximum permissible current not exceeding 50 mA
D.C. Resstance 1,000 ohms.

No. W.302

Price 12/6



TELSEN 7-PIN VALVE HOLDERS

These valve-holders are accurately constructed to
accommodate several new types of valve, such as the
“Class B " valve. They are made in the solid and
anti-microphonic types and in both types the contact
sockets are extended in one piece to form the soldering
tags, thus ensuring perfect connection. The terminals
are numbered according to the system standardised
by the R M.A.
7-Pin Solid Type Valve-Haolder,
No. W.337 ° Price |/6
7-Pin Anti-Microphonic Type Valve-Holder.
No. W.338 Price | /9

TELSEN VALVE-HOLDERS

The latest models of Telsen Valve-holders bhave an

extremely low self-capacity and are made in both solid

and anti-microphonic types. These embody special

contact sockets of one-piece design with neat soldering
tags and end terminals.

Solid Type Anti-microphonic type

Na. Price No, Price

4-pin .. W.224 .. 6d. 4-pin .. W.222 .. 8d.

S-pin .. W.225 .. 8d. S-pin .. W.223 .. 10d.

TELSEN UNIVERSAL YALVE-HOLDER

The Universal Valve-holder provides a method of
supporting a screen grid valve in a horizontal position
on a baseboard, and is ideal for use in conjunction
with a wvertical screen. Alternatively in coofined
spaces it enables any valve to be mounted parallel to
the surface on which the holder 1s fixed,

No, W.198

Price 9d.
TELSEN VARIABLE TONE CORRECTOR

Another extremely useful tone corrector that enables
the experimenter to adjust the reproduction from his
receiver to a balance of tone and quality suited to his
own individual taste. By a turn of the knob the tone
can be varied from an accentuation of the high notes
to a predominance of the bass, Suitable for any
output circuit.

No. W.314

Price 4/6

TELSEN PENTODE TONE CORRECTOR

This component has been designed to compensate for
the accentuation of the high notes resulting from the
ase of a Pentode, and can be incorporated in the
majority of circuits employing this valve in the output
stage. In addition to acting as a tone corrector in
this way, it gives protection to the Pentode valve by
ensuring that the impedance of the output circuit
does not rise 1o an excessive amount.

No. W.308

Price 2/6

TELSEN 7-PIN
VALVE HOLDERS

TELSEN 4-PIN
VALVE-HOLDERS
Solid Type

TELSEN 5-PIN
YALVE-HOLDERS
Anti-microphonic
Type

TELSEN UNIVERSAL
VALVE-HOLDER

TELSEN VARIABLE
TONE CORRECTOR

TELSEN PENTODE
TONE CORRECTOR




TELSEN 50,000 OHM
VOLUME CONTROL WITH
MAINS SWITCH COMBINED

TELSEN TWO-POINT
PUSH-PULL SWITCH

TELSEN THREE-POINT
PUSH-PULL SWITCH

TELSEN VOLUME CONTROLS

Telsen Volume controls are made primarily in two
models, 10,000 ohms and 50,000 ochms, The resistance
element is entirely wire-wound with a special alloy
wire of high resistivity and great mechanical strength,
ensuring constant value and .noiseless operation.
They are adaptable to a number of different nses in both
H.F and L.F circunits, a notable feature in their con-
struction being that, as the contact arm is insulated
from the operating spindle, two or more may be ganged
on the same spindle and controlled by one knob.

10,000 ohm o W.298 i Price 3/-
50,000 ,, s W .295 ot e

TELSEN 50,000 OHM VOLUME CONTROL
WITH MAINS SWITCH COMBINED

No. W.208 Price 4/6

TELSEN PUSH-PULL SWITCHES
(Prov. Pat. No. 14125/31)

The Telsen Push-Pull Switches employ the " knife '
type of self-cleaning contact, and a positive snap
action. The nickel silver bridge piece is driven between
the springy " fixed " contacts, and the wedge-shaped
plunger squeezes the inner contacts outwards, closing
the jaws in a firm grip. The series gap reduces self-
capacity to a minimum, and the spindle is insulated
from all contacts. They can be usefully applied for
several different purposes, e.g., for the switching on and
off of the high and low tension and grid bias batteries,
for wave change switching where two or three contacts
are employed, etc, The shape of the spindle guide
prevents any possibility of the contacts becoming out
of alignment.

Two-point, No W.107 Three-point, No. W.108
Price 9d. Price |/—

TELSEN FOUR-POINT " TWO-POLE " PUSH-
PULL SWITCH

Designed on the same lines as the 2 and 3-point
Switches, this model is a two-pole switch highly
suitable for use in wave changing on two coils or an
H.F. transformer, or for switching pick-up leads or an
. additional loudspeaker.

No. W.153 Price 1/3

TELSEN FOUR-PQIN |

* TWO-POLE “ PUSH-




TELSEN RESISTORS WITH WIRED ENDS

The range of these new is vory o @ both as ol
resistance value and power nlhg They are very small and I%hl
tndmuallrsu ed in the wiring of a receiver, w
resistance is ldnﬁﬂndwff the standard colour code Pw
those unac ullnted with the coloar the resistance value is
also printed on the culm Thﬂe Rnnm bave negligible self
y and ind less in use, and their value remains
mhﬂngnl under |!|e most advuu circumstances. They are supplied

in the foll values :—
Power rating :!iwut‘MSGJIMIm.SOM. mm 20,000,
25,000, 50600. 100,000, 250,000, 500,000 chms res

Price | /-
Power of 1 watt : 250, 500, 1,000, 1,250, 5,000, 10,000,
25,000, 30,000, 100,000, mlni')%?’m.odo o I
Price 1 /-

Power ratl of 2 walta: 250, 500. 1,000, 125&. 5,000, 10,000,
20,000, 25,000, 50,000, 100,000 ks reslstans

Price 2/-

3 and 6 watt types can be supplied on reguest.

TELSEN SMALL TUBULAR CONDENSERS

This is & new range of very amall tubulat condensers, which :lupm
their small size, are quite as efficient as the larger types. They are
:utodw to 1, 5]210 volts, and as they have wired ends are very suitable
«ﬂﬂ‘pﬂﬂhﬂ Hll‘

Capacities : Ml)l. DDIN 003, 0008, 001, .002, .005, 006 mid

Price |/=
Capacity .01 mid, Capacity .1 mfd.
Price |/3 Price 1/6

TELSEN SPAGHETT! FLEXIBLE RESISTANCES

These resistances are mads from the finest nickel-chrome wire, wound
on a pure cotton core, stoved and I.mpmgmtut 50 that moisture
cannot attack the wire and cause The bending of the
resistance will not alter its value, ulde in the tollowing resistances :
300, 600, 750, 1,000 ohms—42 mA. :
Price 6d. eath

1,500, 2,000, a‘Pr 4.“"'" 5,Mohms—ﬂm
ce

10,060, 15,000, aonou, Hiooﬂ mfmch:m —8 mA.

50,000, m.ﬂm SI] 000, 100, nm ohms—3 mA.
Price ”6 each

TELSEN CARTRIDGE RESISTANCE HOLDER
Resistance Holder, No, W.286
Price 9d. each

TELSEN CARTRIDGE RESISTANCES

These Resistances are of the [ wall type, and maintain a vonstant
value unaffected by chmua of temperaturs, Thoy are enclosed
within strong cartridge type cases with heavily nickelled end caps
Mounted in the Telsen srl.rl.lllie Resistance holder, which may be
mounted vertically or horizontally, they present a very neal appear-
ance, Mude o the following resistances [ —

300, 350, 400, 500, 600, 750, 1,000, 1,500, 2,000, 3,000 4:!)&,&000
I'EII.N)& ISMI! m.nun 25,000, 30,000, Sﬂmiﬁ.éﬂ,m,aé 00,000,

" 000

Price |/- each.

TELSEN GRID LEAKS

These are absolutely silent and practically unbreakable and do not
vary in resistance with application of erent voltages. They are
non-inductive and produce no capacity effects.

Capacities :—5, 4, 3, 2, 1, §, } megohms
Price each

TELSEN GRID LEAK HOLDER

This will hold firmly any standard :iuwlweulgndluk The
contacts are extended in one piece to formn soldering tags,
and .dmmtnahlndwhﬂummfbhmtm:nmﬂs;

No. W.148

Price 6d.

TELSEN RESISTORS WITH WIRED ENDS

005 MFD. IS00Y TEST

TELSEN SMALL TUBULAR COMDENSERS

TELSEN
SPAGHETTI
FLEXIBLE
RESISTAMCES

-—

TELSEN CARTRIDGE RESISTANCE HOLDER

TELSEN CARTRIDGE RESISTANCES

TELSEN GRID
LEAK HOLDER



TELSEN
POWER FUSE

TELSEN POWER FUSE

These efficient little power fuses utilise a special fuse wire havl“r
& very small " timnluP when the fusing current has been attain
na

The wire is mounted glass tube hcrmrt.ica]l)' scaled into caps of
ished mickel. lladu in four values
lwtumm ]g.. o.WIas lmp No. W.200; 2 amp,,
No.

201 3 amp.,
Prlcc 6d. each

TELSEN POWER FUSE-HOLDER

Made for mounting the Telsen Power Fuse. The end clips are
securely held and are in one piece with the soldering tag projections.
Ordinary wire connections can also be made under the clip scrows.

No. W.208  Price éd.
TELSEN POWER TELSEN FUSE-HOLDER

FUSE-HOLDER A neat and Inexpensive device which should be incorporated in every
receiver as a precaution against burnt out valves, The terminals
are easily scorssible and the standard type fuse bolb s held firmly,
giving a perfect contact which cannot become loose.

No. w146 Price éd.

TELSEN 100 m/A FUSE BULB
No. w318 Price éd.

TELSEN PILOT LAMPS ‘
These lamps are supplied for use with illuminated dials, Two types
are available, both of which Imfenvuy tnwcmmimmmpﬁm
The 6 vo't l.nmphmihhlnlwwm mains sels, where it i ;m

the 4 volt A.C. filament supply, and the 2.5 volt lamup is ideal for
battery sets using 2 volt accumulators.

TELSEN 6 volt pilot lamip, .2 amp. No. WA4I8

PILOT Price | /-

LAMPS 2.5 volt pilot lamp, .2 amp. No, W.417
Price éd.

TELSEN TERMINAL BLOCKS

Two Lnuutntnd terminals are mouanted upon a bakelite moulding as
employed in the grid leak holder and power fuse mount.

They may mvmluuy be used for aerial and earth, loudspeaker,
%-:p or extra batlery connections, or for independent anchorage

No. w204 Price éd.
TELSEN CONSTRUCTORS® OUTFITS

These outfits are supplied to facilitate the building of a Telsen Kit
Set by grouping together the panel, chassis or baseboard, and all
small articles such as screws, nd.te, wander plugs, spanners, ric.,
required for the construction of the receiver. Thus, when the
standard compooents for any particular reeeiver have been obtained,
the constructor has only to purchase the corres Npundm; outfit to
enable bim to complete the entire constructing of the receiver with
the greatest possible case.

TELSEN " A.C. SUPER FIVE" CONSTRUCTOR'S

TELSEN
FUSE-HOLDER

TELSEN

TERMINAL OUTHT No. W.412  Price 7/6
BLOCKS
TELSEN **CLASS B FOUR " CONSTRUCTOR'S
OUTHIT No. W.416  Price 5/6

TELSEN “ BATTERY 5.G. THREE " CONSTRUCTOR'S
OUTHT No. W418  Price 3/6

TELSEN * SUPER SIX " CONSTRUCTOR'S

OUTHT No. W.305  Price 7/6

TELSEN " SUPER SELECTIVE FOUR "
CONSTRUCTOR'S OUTFIT

No. W.304  Price 7/6

TELSEN " ALL MAINS 5.G.3 " CONSTRUCTOR'S
OUTHT No. W.303  Price 7/6

. TELSEN * 325 STAR " CONSTRUCTOR'S
OUTHT No. W.326  Price 3/6

TELSEN CONSTRUCTOR'S OUTFITS
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casting stations in Europe has produced a condition of
overcrowding in the ether which necessitates the use of a
highly selective set by all who wish to receive the largest possible

THE recent increase in the number of high power broad-

number of programmes without interference. No type of
receiver offers such possibilities in this direction as the super-
heterodyne, and a great deal of intensive research work has been
carried out in the Telsen Laboratories in order to evolve the
very best superheterodyne circuit for the modern set constructor,

Allthe many difficulties icn -
. . FREQUENCY DETECTOR OSCILLATOR
which discouraged the { i §

notes, and the low frequency stage composed of the 7:1 Radio-
grand Transformer, the Pentode Output valve (which has an
undistorted output of one watt) and the Pentode output choke,
is so balanced that an even response is given to notes of all
frequencies.

An important refinement is the use of *‘ variable mu ™ valves
in the high frequency and intermediate frequency stages, as in
this way the most modern form of volume control is incor-
porated and the occurrence of troublesome ‘cross-modulation”

entirely avoided. An
> ON-off switch is so

INTERMEDIATE End

FREQUENCY OETECTOR ouTPUT

earlier experimenters
have now been over-

BINOCULAR
HFC

>+ grranged that the set

come, and, in the
last edition of the ¢
Radiomag, we an-
nounced the Telsen
*“ Super Six,” which
incorporates a special
patented circuit
evolved by our
Research department,
and which constitutes

0003 MFO
PRESEY

#———-—:NT*! N
>+ s turned off after

the|volume has been
reduced to a mini-
mum.

The Telsen ‘“ Super
Six ” is built into a
strong sherardized
steel chassis which
affords rigid support
while it provides

a notable advance in

valuable screening so

500000

that the set is

the design of battery v

absolutely stable in

operated superhetero- ?
dyne receivers. Since
that time we have designed an all-electric superheterodyne for

those who have electricity supply mains available, and this is
fully described in this issue.

The Telsen *“ Super Six,” however, was so greatly appreciated
by long distance radio enthusiasts that we feel that this short
description will be of interest to new readers. The theory of
the superheterodyne is fully explained in the article entitled
“The Superheterodyne Simply Explained,” which appears
elsewhere in this issue, so we need not discuss it here.

The circuit diagram of the Telsen *“ Super Six ” is included on
this page and it is of interest .to note that the
arrangement of the signal frequency amplifier
circuit in conjunction with the band pass
pre-selector is such as to keep the sensitivity

of the set practically constant over the '
whole wave band. The two band
pass intermediate frequency trans-
formers ILF.T.1 and IF.T.2

THEORETICAL CIRCUIT OF THE TELSEN SUPER SIX

FIG. I ™" use. The layout is

clean and efficient
and the wiring short and neat. There are only three controls

on the artistic black crackle finished panel, namely the volume,
wave-change, and tuning controls, and the set has a very

attractive appearance, especially when mounted in a suitable
cabinet.

A list of components is given below. These can be obtained
complete as a kit set, or a constructor who already has some of
the components may buy the others separately. In this case the
Constructor’s Outfit No. W.305 should be obtained, as it contains
the panel, chassis, and all the small articles such
as wire, screws, etc., required for building this
set.

A complete account of this receiver with simple
but thorough instructions for building it,
o are 1o be found in the Telsen Radiomag
£ No. 4, which includes a free 1/- Blue

Print and which can be obtained

ensure that ample selectivity is
obtained without loss of high

FLORENCE

price 6d. post free.
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THE TELSEN SUPER SIX
List of Components

Quantity Description Cat. No. Price
5 Anti-Microphonic Valve-holders, 4-pin W.222  3/4
1 Anti-Microphonic Valve-holder, 5 pin W.223 10d.
1 2 meg. Grid Leak .. - .. W.2s1  6d.
1} meg. Grid Leak .. .. .. W.248 6d.
1 1,000 ohm Anode Cartridge Resistance W.268 1/~
1 20,000 ohm Anode Cartridge Resistance W.276 1/-
2 Anode Cartridge Resistance Holders .. W.286 1/6
1 Grid Leak Holder .. .. .. .. W.148  6d.
1 50,000 chm Volume Control with Mains Switch W.296 4/6
2 .0003 Pre-set Condensers .. .. W.ast  2/6
1 .002 Pre-set Condenser .. .. W.149 1/3
1 .ooor Fixed Mica Condenser .. .. W.240 6d.
1 .0o003 Fixed Mica Condenser .. .o W.242 6d.
1 .002 Fixed Mica Condenser .. . W.246 1/-
1 .006 Fixed Mica Condenser .. . W.247 1/3
2 .1 mfd. Seif-Sealing Condensers .e W.231 3/~
2 1 mfd. Self-Sealing Condenser W.227 3/6
1 2 mfd. Self-Sealing Condenser W.226 2/6
1 Triple Ganged Tuning Condenser W.307 20/~
1 Band-Pass and Oscillator Coil Unit .. W.292 21/6
2 Intermediate Frequency Transformer Coils .. W.294 15/~
1 Binocular H.F. Choke .. . W.74 3/6
1 Standard H.F. Choke .. W.75 1/6
1 7:1 *“ Radiogrand * Transformer W.60 9/6
1 Tapped Pentode Output Choke W.72 6/9
1 Fuse Holder . .. .. .. W.146 6d.
1 Super-Six Constructor’s Qutfit .. .. W.305 7/6

The Telsen ‘“ Super Six” as detailed above is supplied as a

complete kit at the inclusive price of £5 18s. 6d.

RECOMMENDED VALVES

Makes Vi V2 V3 V4 Vs V6
Mazda S215VM 2158G HLz S215VM  HL2 PEN220A
Marconi or

Osram VS22 S21  HL2 VS2 HL2 PT2
Mullard PMi12V PMiz PMiIHL PMi2V PMiHL PM:22
Cossor  220VSG 215SG 210HL. 220VSG 210HL  220PT

Any of the above combinations of valves are suitable for use in
this recciver, in the positions indicated in the circuit diagram.

For Mains operation, the following Units are suitable :—

D.C. MAINS—TELSEN D.C. H.T. Unit, W.348.

A.C. MAINS—TELSEN H.T. Unit and L.T. Charger, W.346
(this Unit incorporates a Trickle Charger).

If desired the Telsen H.T. and L.T. Unit, W.347 may be used.
This is a cheaper unit than the W.346, being without a trickle
charger, but delivering an A.C. low tension supply, which in
this case may either be neglected or used to heat a 4 volt output
valve, as described in ¢ Practical Hints and Tips ” elsewhere
in this issue.

PRACTICAL HINTS
ANID TIPS

The new range of Tel-
sen wired ent:l resistf)rs TIp BAND
employs this coding

system, except that a

coloured band instead

of a coloured dot is

placed on the resistor

body, the band being

easily visible whichever

way the resistor is *

turned. For the benefit

of people who are un- BODY
acquainted with the

code, the value of each

resistor is printed on the containing carton in figures. The
code, however, provides a reference after the carton has
been destroyed.

Figure Colour  Figure Colour

o Black 5 Green

1 Brown 6 Blue

2 Red 7 Violet or Purple
3 Orange 8 Grey

4 Yellow 9 White

ELECTROLYTIIC
CONDENSE RS e a3

be 100 per cent. efficient in smoothing or decoupling—an
unattainable ideal in practice. The figure of five per cent.
for Telsen condensers represents very high efficiency for elec-
trolytic condensers, which are somewhat less efficient than the
ordinary type as a rule.

Furthermore, as Telsen electrolytics contain no free electrolyte,
there is no possibility of messy leakage through the vent holes
which are always provided for °‘ breathing ” in this type of
condenser.

The list of Telsen electrolytic condensers, given elsewhere in
this issue, includes types and sizes for every application in radio,
for which electrolytics are suitable, and to this list the attention
of the reader is respectfully drawn. The high voltage types find
application in smoothing and decoupling H.T. circuits, whilst
tine large capacity low voltage types are intended for use primarily
in automatic grid bias systems.

It will be seen that, far from being an article which is merely
cheaper and more compact than the ordinary condenser, the
electrolytic condenser is a valuable component which can offer

permanent and reliable service in all cases where a
large capacity is required.

Where capacities smaller than 4 mfd. are re-
quired, condensers should be selected from the
Telsen Paper Condenser range, represented
by the “‘Self-sealing™ and ‘‘Block” types,
because, as mentioned earlier in this
article, the electrolytic condenser is
notan economical proposition when
made in sizes smaller than 4 mfd.

Ssoedel . Y
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NOTES ON *“CLASS B*° AMPLIFICATION —fenJrom page 3]

do this efficiently and with a minimum of distortion, it must
have a certain value of load impedance, into which it can deliver
this power, This load impedance appears at the primary of the
driver transformer, and is presented by the grid filament load
of the Class ““ B ” valves, multiplied by the square of the ratio
between the primary and a half secondary of the driver trans-
former. An example may make this clear. Assume that the
grid filament load of one of the Class “‘ B > valves is 2,500 ohms
(a usual figure), and that the driver valve requires a load of
10,000 ohms, for best results. The required ratio of primary

0,0 .
1o each half secondary would be \/ %—’2%:2:1, or I:I primary

2,
to complete secondary (overall ratio). Only one Class “B”
valve is considered, as only one of the pair is, of course, in
operation at a time. In actual practice, the two Class “B”
valves are combined in one bulb, and the complete dual valve
is obtainable for less than the price of a single pentode.

Another advantage of Class *‘ B over the Q.P.P. system is that
critical matching of the valves and critical adjustment of grid
bias is not necessary. All the matching required is performed
by the makers in producing the dual valve, and it requires no
grid bias. It is not practicable to operate the Class ‘‘B” valves
direct from the detector, the ‘“driver’ valve must be in an inter-
mediate L.F. stage, in order to obtain adequate sensitivity. Even
s0, the cost of the driver valve, and the dual output valve is
quite low, and the steady (quiescent) anode current taken by them
is only about 4.5 milliamps. for a driver and output stage
capable of delivering 1.4 watts output.

This increase in power output and economy involves no sacrifice
in quality, if certain specialised requirements for the driver
transformer and output components are observed.

The driver transformer should have low secondary resistance
and a generous core section, in order that the heavy peak grid
currents flowing in the secondary do not produce distortion by
voltage drop, or by core saturation. The two halves of the
secondary should be most carefully balanced. The same
requirements apply to the output choke or transformer, which-
ever is used. This should have low D.C. resistance and ample
core section, in order that excessive voltage drop and core
saturation may be avoided, even on the heavy peak currents
occurring with Class ‘“B” working. The two halves of the
output transformer primary or choke winding should again
be carefully matched.

These requirements have been most carefully considered in designing the
Telsen range of Ciass ‘“ B” components. This range comprises two
driver transformers, W.343 having an overall ratio of 1:1 and W.359 having
an overall ratio of 1.5:1, which ratios are most suitable for the Class
‘“B” valves at present available.

The output choke, W.345, gives four ratios and is designed to match any
Class:** B *” valve to any type of moving coil loudspeaker having a built-in
input transformer or a high resistance speech coil, whilst the output
transformer, W.344, gives three ratios and 1s suitable for use with moving
coil speakers having low resistance speech coils.

All of these components have low resistance windings on extremely
massive cores.

The centre tapped windings on these components are symmetrical not
only inductively, but also on D.C. resistance, due to a special method of
winding.  This obviates any distortion due to out of balance effects.
A precaution which must be observed with Class ** B > working

is that the output stage must not be allowed to oscillate, as
most push-pull circuits tend to do. In the ordinary push-
pull circuit this is prevented by the use of resistances in
series with the grid leads, or grid bias leads. Series
resistances cannot be used with Class ‘“ B ” owing

to the fact that grid current flows, and a
method similar to that shown in Fig 3 must
be used. Here, fixed condensers, which may
be anything from .cor mfd. to .0006

Alternatively, they may be connected across each half secondary of the
driver transformer. In this latter position, fixed resistances of about
50,000 ohms value may be used, instead of fixed condensers.

Some degree of tone correction will usually be required to prevent over
emphasis of upper frequencies, and this can be applied by connecting
a fixed condenser between the two plates of the Class ““B” valve.
Its exact value will depend somewhat upon the characteristics of the
speaker in use, but, in general, a value of .005 mfd. will be found satis-
factory. Tone correction may also be applied by connecting a fixed
condenser of about .02 mfd. between the grids of the Class *“ B *” valve.
The salient features of a high-quality receiver employing Class “B >
are all to be observed in the ‘“ Class B Four > described elsewhere in
this issue, and we refer, to this article, the reader who is interested in the
construction of a sensitive and economical receiver capable of a high
power output. .

THE TELSEN
““CLASS B°° BATTELRY 4

conlinued Jrom page 10

way in, and tune in a station of known identity and wavelength, preferably
on the medium waveband, then if the scale does not indicate the correct
wavelength for the particular station being received, slacken off the nuts
securing the scale to the driving disc and move the scale round relative
to the condenser, until the correct wavelength figure is indicated against
the index on the escutcheon plate. The scale has elongated fixing holes
so that this correction can readily be made. The scale should then be
clamped firmly on the driving disc by retightening the fixing nuts.

GRAMOPHONE .

The Telsen ““ Class B Four ” can be used for the electrical reproduction
of gramophone records with excellent results, by connecting a pick-up
to the terminals provided. A potentiometer volume control such as the
Telsen 50,000 chm model W.295 or the 10,000 ohm model W.298 should
be shunted across the output from pick-up to provide the necessary
volume control. With most pick-ups the 10,000 ohm type will be most
suitable ; this value provides in addition to volume control, a certain
degree of scratch filtration.

With some types of pick-ups considerably improved results will be
obtained by connecting a resistance of 25,000 to 50,000 ohms in value,
across the primary winding of the ‘“ Ace ” transformer. Telsen wired
end resistances are suitable; type W.380 (25,000 ohms) or W.420
(50,000 ohms) should be used and should be floated between terminals
90 and 122 on the ““ Ace ” transformer. This, whilst having little effect
on the quality of radio reproduction, produces in some cases a consider-
able improvement in the quality of reproduction from records. The
value of grid bias applied to the *“ G.B. —1 " tapping affects considerably
the results obtainable when using a pick-up. The most suitable value
will usually be found to be =14v.

Recommended Valves
Vi ”—Cossor 220 S.G.
““V2 ”—Mazda H.L.2.

““ V3 ”—Mullard PM2A.
““ V4 ”—Mazda P.D.220.

Recommended Batteries

Any 120 volt battery of good make and standard capacity may be used
for the H.T. supply; a larger power output can be obtained if desired
by the use of a 150 volt standard capacity battery, although the output
obtainable with 120 volts H.T. supply should be adequate for all normal
requirements. A g volt grid bias battery and a 2 volt 45 ampere hour
(slow discharge rate) accumulator, are the other batteries required.
This receiver is not suitable for operation from a mains unit.

Loudspeakers for the *“ Class B Four ”

This receiver is, of course, intended to operate a moving coil loud-
speaker——a moving iron (reed) type of loudspeaker is not suitable for
operation from a *“ Class B ” receiver. Experience has indicated that
some types of moving coil speakers give very much better

results than others, therefore, if the constructor does not
purchase the cabinet kit, which is sold complete with
a carefully matched moving coil speaker, he is advised
to choose a ““ Class B moving coil speaker manu-

factured by a maker of repute.

A moving coil speaker not designed for
use on ‘““Class B” may be made to give
very goed results, providing that care-
ful matching is achieved by the
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mfd. in capacity, are connected between
each anode of the Class ‘“ B valve,
and H.T. 4.
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use of a Telsen ““ Class B ” outpur
choke or transformer, as described
previously.
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A SUPER

EMPLOYING THE NEW TELSEN IRON CORED
Designed by THE

HERE is little doubt that sets using a screened grid

H.F. valve, detector and pentede output valve are among

the most popular general purpose receivers being produced
to-day, and when properly designed and constructed so that
optimum conditions are attained throughout the circuit they leave
very little to be desired in the matter of range, selectivity, volume,
quality of reproduction and economy.
The last named is particularly important to the battery user, and
the Telsen Battery S.G. Three, which is a fine example of up-to-
the-minute radio design, has been produced with the object of
obtaining the very best value for money, both in first cost and
running expenses. At the same time every worth-while

be seen that the aerial is loosely coupled to the tuned circuit pre-
ceding the screened grid H.F. valve, a series condenser being
inserted in the aerial circuit. The latter is a valuable control of
selectivity and volume as it enables aerial coupling to be adjusted
to an optimum value. A shorting switch, fitted to the spindle,
enables this condenser to be cut out when not required. The
screened grid valve V1 provides amplification at radio frequency,
thus enabling distant stations to be received at good volume, and
it is coupled by means of the iron-cored H.F. transformer to the
grid circuit of the detector.

The two iron-cored screened coils are tuned by a Telsen twin
gang condenser, so that tuning is effected with great ease by

improvement has means of a single
been incorporated, 2 »ur+ control. The dial is
and the owner of PN N wr+n  illuminated by a pilot

this receiver will not
be slow to realise
that he has a set of
which he can be

*0003 MF.D.

lamp which, how-
ever, can be switched
off when not requir-
ed so as to economise

500000 %

justly proud. le=aray o in L.T. current. The
A notable feature of 1 9 | 8 coils and reaction
this set is the use of P Rt ! i circuits have been
the new Telsen Iron- : T e i o carefully designed so
Cored Screened Coils | 3 2::_1'3. ' 3 that reaction is
which have such a : REE : i smooth and consis-
small magnetic field, 50 s tent over both wave-
and are so well T 1 O bands and forms a
screened, that a metal v B e very useful control
chassis is unneces- P@%}_J:{ of volume and selec-

sary, and the inex-
pensive wooden
haseboard can be =
employed. At the
same time these coils
are very compact, and this improves the layout, while their high
efficiency enhances both the selectivity and the sensitivity of the
receiver. From an examination of the theoretical diagram it will

m

tvity. The detector
anode circuit is ade-

"THEORETICAL CIRCUST OF "TELSEN" BATTERY S.G. THREE”

FIG.1

quately decoupled,
and all metal screen-
ing cans, etc., are
connected to earth to secure perfect stability.

From the detector valve V2, audio frequency signals pass through
the new screened H.F. choke and 7:1 ‘‘ Radiogrand ” trans-
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former to the pentode output valve, a high degree of magnifica-
tion being obtained. The pentode valve may be chosen to give
1,000 milliwatts undistorted output (which is sufficient to operate
a moving coil loudspeaker) or half this value, with reduced anode
current, according to individual requir~ments. Reproduction is
of excellent quality, and the con-
nection of a pick-up to the
terminals “‘P.U.” will enable gramo-
phone records to be reproduced
with wonderful fidelity. A full size
1/- Blue Print showing the com-
plete assembly and wiring of the
Telsen Battery S.G. Three is given
away free with this issue of the
Radiomag, and with the help of
this article it enables the set to be
constructed easily and rapidly.

A complete list of the components
required for constructing this set
will be found at the end of this
article. Constructors who already
possess some of the components
can complete the set by buyiny
the remainder, but in any case the
Constructor’s Outfit W.413 should
be obtained, as it contains the base-
board, panel, tools, wire, insulated
sleeving and other small articles
required for building this receiver.
The remainder of this article deals
with the construction of the Telsen Battery S.G. Three, and
though simple and easy to follow, it will be found so detailed and
explicit that it is almost impossitle to go wrong.

ASSEMBLY

The first operation is to mount the components on the panel.
The escutcheon plate supplied with the ganged condenser should

THE TELSEN S.G. 3 compietely
assembled and ready for testing.

be placed in position on the front of the panel, and the fixing
screws inserted. The nuts may then be screwed on at the back
and tightened. Next mount the aerial series condenser (with.
switch) in the hole on the extreme left of the panel, taking care to
see that the spindle is insulated. To do this special insulating
washers are provided, and
the method of fixing them
is illustrated in Fig. 2.
First, fit over the screwed
fixing bush, one of the
cupped washers
supplied with the
kit, so that the ;
cupped portion

faces away from )
the condenser Fig.2

body, follow this by a large flat
insulating washer, then by a small
insulating washer. Next, from the
back of the panel, insert the fixing
bush and spindle of the condenser
into the appropriate hole. The
condenser should be disposed so
that the terminals are in the
positions shown in the Blue Print.
See that the cupped washer and
the large flat insulating washer lie
flat against the back of the panel;
the small insulating washer should
fit into the hole in the panel and
should project at the front a little, as it is slightly thicker. Over
this projecting portion the appropriate escutcheon plate
(“ volume ” or *‘ separator ” as the case may be) is fitted, and
after this, another large flat washer, and the condenser fixing
nut. Rotate the escutcheon plate so that its indication is at the

top, and holding the whole assembly firmly, screw up the fixing

FRONT PanEl

ISEPARATOR

/sscuv:neon

/TS MALL INSULATING
Bismes
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THE TELSEN BATTERY S§8.CG.3. — SINGLE KNOB

TUNING.,

nut tightly by means of the special spanner provided.
this, the knob may be fitted.

The differential reaction condenser may now be fitted to the hole
on the extreme right, and must be secured in the same manner
as the aerial condenser.

Next fit the two switches to their respective holes as shown in
Blue Print. This completes the panel assembly.

The mounting of the components on the baseboard may now be
proceeded with. The Blue Print is exactly full size, so no diffi-
culty should be experienced in placing the components in their
correct positions.

A good system is to place the baseboard portion of the Blue Print
on to the wooden baseboard and mark the fixing holes for
components by means of any sharp pointed instrument. They
may then be mounted, particular care being taken to see that the
valve holders are placed correctly, *“ V3 being mounted the
opposite way to ““Vi” and V2> The ganged condenser
should be fixed as per instructions supplied with same. The
terminal strips should now be fixed up and mounted as shown
on Blue Print. The colours of the various terminals from left
to right looking at the back of the receiver are black, red, black,
red, black, red.

The two-point switch controlling the pilot lamp should be
mounted on the switch bracket contained in the Constructor’s
Outfit, and this assembly screwed to the back edge of the base-

After

Front panel
appearance of

the TELSEN
BATTERY S§.G. 3

PENTODE OWUTDPWUNT — continued

On looking at Blue Print it will be seen that all terminals are
numbered ; in the case of the tuning coils A and B, these
should be mounted so that the terminals 1, 2 and 3 (the num-
bers actually on the coil bases) are facing the ganged condenser.
The wiring should then be carried out as follows :—
Terminal 1 on Aerial-Earth Terminal Strip to 2 on V1.
» I on Aerial-Earth Terminal Strip to 3 on 1 mfd.
Condenser to 4 on 1 mfd. Condenser to 5 on
Coil B to 7 on Coil A to 9 on Wavechange
Switch to 10 on Coil A.
» 5 on Coil B to 6 on Coil B (fixing down screw).
» 7 on Coil A to 8 on Coil A (fixing down screw).
» 4 on 1 mfd. Condenser to 11 on V2 to 12 on Fuse
Holder to 13 on V3, to 15 on H.F. Choke to 16
on gang condenser to 17 on pilot lamp to 18 (nut
and bolt holding escutcheon, to earth panel).
» 13 on V3 to 14 on 2 mfd. Condenser.
» 19 on VI to 20 on Grid Leak to 21 on V2 to 22
on V3 to 23 on L.T. Switch.
» 24 on Aerial Earth Terminal Strip to 25 on Aerial
Series Condenser.
» 26 on Aerial Series Condenser to 27 on Coil A.
. 28 on Coil A to 29 on Wavechange Switch.
» 30 on Gang Condenser to 31 on Coil Ato 32 on VI.
» 33 on Wavechange Switch to 34 on Coil B.
» 35 on Gang Condenser to 36 on Grid Condenser
to 37 on Coil B.
» 38 on VI to 39 on 1 mfd. Condenser.
5 40 on I mfd. to 41 on Resistance Holder to 42 on
Radiogrand Transformer.
» 43 on Coil B to 44 on Differential Condenser.
» 45 on Pilot Lamp to 46 on pilot lamp switch.
» 47 on Grid Leak and Condenser to 48 on V2.
»» 49 on V2 to so on H.F. Choke to 51 on Differential
Condenser.

THE TELSEN
§.Q.3 completely
assembled, with
valves and coil
screens removed,
showing
connections.

board. The object of this switch is to enable the pilot lamp to
be switched off after the desired station has been tuned in. In
this way economy in low tension current is effected.

R The grid condenser and leak con-
nected to the detector valve-holder
= “V1” should be fitted up as shown
in the accompanying diagram,
Fig. 3.

Having completed the mounting of

Terminal F. « Radi
the components on both | ermi 52 on H.F. Choke to 53 on Radiogrand ”

Transformer.

c003
fONDENSER

Fig, 3

panel and baseboard,

the panel may be secured to the baseboard.

The set is then ready for wiring.
WIRING.

For those who do not wish to

solder connections, the °‘pull-back

wire supplied may be taken

to each individual terminal
as shown in the

Blue Print.

Terminal 16 on Gang Condenser to 54 on ‘* Radio- J
grand ” Transformer to 55 on Differental

Condenser.

Terminal 56 on ‘‘Radiogrand ” Trans-
former to 57 on V3.

Termmal_ 58 on Coil B to 59 on
Resistance Holder to 60 on
2 mfd. Condenser to 61 on
Terminal Strip.
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62 on Coil A, a 6” length of wire, to be connected
to top of S.G. Valve later.

» 59 on Resistance Holder to 63 on V3.

» 64 on V3 to 65 on Terminal Strip.

5 21 on V2 to 66 on Pilot Lamp Switch.

» 48 on V2 to 67 on Terminal Strip.
The 8-way battery cord must now be fitted, the colours for the
different battery connections and wander plugs being as follows :

Terminal

Red Wire .. LT+
Black Wire. . LT —
Blue Wire .. HT.+1
Maroon Wire H.T.+42
White Wire HT.—
Speckled Wire G.B.+
Yellow Wire G.B.—1
Green Wire G.B.—2

Although it is possible to use the battery cord just as sent out, it
gives a much neater appearance to the set if the various leads are
first separated. The wires can then all be run straight to their
respective terminals, drawn fairly tight, and bunched together
under the clip shown on the Blue Print. The ends of the flex
should then be covered with a short length of black sleeving.
First slide the braiding back about a }” and cut off the rubber
covered wire to the same length.  The braiding can then be
brought forward again, moistened, and screwed to a point between
finger and thumb. It is then easy to thread on the sleeving
which can then be brought up to the terminal when the joint
has been made, so covering all the loose ends of the braiding.
The wires should be joined as follows :—

Red Wire .. to 71 on Switch.

Black Wire. . to 12 on Fuse Holder.

Blue Wire .. to 38 on V1.

Maroon Wire 10 60 on 2 mfd. Condenser.
White Wire 1o 68 on Fuse Holder.
Speckled Wire to 68 on Fuse Holder.
Yellow Wire to 69 on Terminal Switch.

Green Wire to 70 on ‘‘ Radiogrand ” Trans-
former.

This now completes the wiring.

OPERATING INSTRUCTIONS
Two Telsen Pilot Lamps W.417 are included in the kit. One of
these should be screwed in the pilot lampbholder on the twin
gang condenser and the other into the fuseholder. Insert suitable
valves as indicated at the end of this article. Connect aerial,
earth and a good loudspeaker to the appropriate terminals and
the L.T.-+ and L.T.— leads to the 4 and — terminals respec-
tively of the accumulator.
G.B.+} should be plugged into the -4 socket, and G.B.—1 and
G.B.—2 into the 14 and 9 volt tappings of the grid bias battery.
H.T.— should go into the — socket of the H.T. battery,
H.T.+1 being plugged into a socket of about go volts and
H.T -2 into the socket giving the maximum voltage available.
The receiver should now be switched on by means of the right-
hand switch, and the pilot lamp switch should be pulled
“on” at the rear of the set.
A preliminary test has revealed that the receiver is working
normally, and receiving signals. The wavechange
switch should be set to the ‘‘ medium ” position
and the separator control about half-way over.
The volume control should be set so that
the receiver is in a sensitive position,
i.e., almost at the oscillation point,
and a fairly weak station at the lower
end of the waveband should
be tuned in. Any station lying
between 200/250 metres is

A
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suitable, and it should be tuned in with the trimmer on the front
panel concentric with the main tuning dial, left approximately
half-way between the limits of its travel. The trimmer operated
by the ‘‘ star wheel ” on the right-hand side of the tuning con-
denser should now be adjusted for maximum signal strength,
adjusting the main tuning condenser, when necessary, to keep the
station tuned in. Having set this trimmer to the position giving
maximum signal strength, it should not again be touched.
Following adjustments of the separator control, which are made
from time to time, to suit reception conditions, adjustments to
ganging will be necessary, but these are performed by a slight
movement, one way or the other, of the control knob operating
the trimmer on the front panel. This control enables the most
efficient performance to be obtained at any setting of the separator
or main tuning control, and is of value when tuning in weak
stations. Although ganging is carried out on the short waves,
it will hold good on changing over to long waves—this is taken
care of in the matching of coils.

If preferred, the wavelength calibrated scale can be used and
adjusted to read correctly as follows :—Set the separator conden-
ser about half-way in, and tune in a station of known identity and
wavelength, preferably on the medium waveband. The scale
may indicate the correct wavelength for the particular station
being received, but, if not, the nuts securing the scale to the
driving disc should be slackened off, and the scale, which has
elongated fixing holes, should be shifted relative to the condenser,
until the correct figure is indicated against the index on the
escutcheon plate. The scale should then be clamped firmly on
the driving disc by re-tightening the fixing nuts.

THE TELSEN BATTERY S.G. THREE
List of Components
Quantity Description Cat. No. Price
2 4-pin Anti-Microphonic Valve-holders W.222  1/4
1 s-pin Anti-Microphonic Valve-holder W.223 1od.
1 7:1I “ Radiogrand ” Transformer W.60 9/
.1 .0003 Mica Condenser .. W.242 6d.
1 2 meg. Grid Leak .. W.2s1  6d.
1 Cartridge Resistance Holder W.286 od.
1 50,000 ohm Cartridge Resistance W.279  1/-
1 2 mfd. Self-Sealing Condenser W.226 2/6
2 1 mfd. Self-Sealing Condenser W.227 3/6
1 Battery Type Fuse Holder .. W.146  6d.
1 Standard Screened H.F. Choke W.341  2/6
1 Twin Ganged Condenser W.306 14/6
2 2-point Push-Pull Switches W.107 1/6
1 3-point Push-Pull Switch .. W.108 1/-
1 Aerial Series Condenser .0003 .. .. W.350 2/-
1 Differential Reaction Condenser .0003 W.351  2/-
2 Matched Iron Cored Coils . W.349 17/-
2 2.5 volt Pilot Lamps .. .. .. W.417 1/~
1 Telsen Battery S.G.3 Constructor’s Outfit W.413  3/6
RECOMMENDED VALVES
Make Vi A\ V3
Cossor .. 2208G 210 Det. 220 PT
Mazda S215A HL2 PEN220A
Mullard PMiz2A PMiHL  PM22A
Marconi-Osram .. . S22 HIL2 PT2

MAINS UNITS RECOMMENDED
A.C. MAINS—Telsen W.346 H.T. Unit and L.T. Charger.
If desired, the Telsen H.T. and L.T. Unit W.347
may be used. This is a cheaper unit than the
W.346, being without a trickle charger, but
delivering an A.C. low tension supply which
in this case may either be neglected or
used to heat a 4 volt output valve,
as described in °‘ Practical Hints
and Tips ” elsewhere in this
issue.  D.C. MAINS—Telsen
D.C. HT. Unit W.348.

VALENCIA
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A POWERFUL AND SUPERSENSITIVE
BAND PASS TUNING, SINGLE KNOB

. DESIGNED BY THE

higher amplification with stability. However, owing to difficul-
ties in the earlier days the Superheterodyne was much neglected
and it faded into the background. The recent application of the
band-pass filter to the Superheterodyne has been responsible,
perhaps more than any other development, for its recent revival
and rapid rise to popularity.

LTHOUGH the principle of the Superheterodyne

receiver has been known for many years it is only during

this last year or two that it has been successfully used for
the high quality reproduction of broadcasting.

High quality alone, however, is insufficient for the complete
enjoyment of broadcasting, for this can only be obtained when
the reproduction contains everything transmitted by the desired
station and nothing from any other source. The ideal receiver,
therefore, must be capable of reproducing the whole range of
audible frequencies without distortion, and must be sufficiently
selective to eliminate interferences from all other sources, whilst
the set itself must not introduce noises.

The leading features of the Telsen A.C. ¢ Super-Five ”’ may be
summed up as follows : (a) Band-Pass Input; (b) Band-Pass
Intermediate frequency transformers; (c) Volume Control by
Variable-Mu Valve ; (d) Power Pentode output (2 watts undis-
torted) with Tone Compensation; (&) Separate Mains Power
Unit which can be mounted in Cabinet at any distance from

These exacting require- receiver, this resulting

ments have been in-
capable of fulfilment
in the past, but the
Telsen engineers have,
after intensive research
work, developed the
Telsen A.C. “‘Super 5
which exemplifies the
best practice in modern
receiver design.

Before describing this
receiver in detail it is
interesting to review

the chequered career of the Superheterodyne.
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VOLUME CONTROL

It is well known that the lower the wavelength of the received
signal the more difficult it is to obtain satisfactory high frequency
amplification. So in the early days of the Great War, when
sensitive receivers became a necessity, the Superhet. was
developed, its chief feature being that it changed the wavelength
of the received signal to a much higher value, thus allowing of

THEORETICAL CIRCUIT OF THE TELSEN AC

beneath the panel.

1AMP FUSES L

~

. SUPER 5

in a compact receiver
layout and obviating
any mains hum through
interference from the
Power Transformer.

The Telsen A.C.
““ Super Five” is built
on a Metal Chassis.
This ensures maximum

-shielding between

critical circuits of this
receiver, together with
perfect mechanical

rigidity. The front panel has a black crystalline finish, thus
imparting to the receiver a smart and neat appearance. The top
panel supports the Triple Ganged Condenser, Tuning Coils,

Intermediate Transformer Coils, and Valves, the whole

presenting a very clean appearance, for the layout is
symmetrical and the majority of the wiring is carried out
Considering that the receiver has five
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SUPERHET RECEIVER—EMPLOYING
TUNING, AND GIVING 2 WATTS OUTPUT

TELSEN TECHNICAL STAFF

valves, the amount of wiring is very small and very neatly
disposed.

In the Telsen A.C. ¢ Super-Five ” the theoretical circuit of which
is depicted in Fig. I., we have two tuned circuits preceding the
first Detector Valve V1. These are arranged as a Band-Pass
filter with inductive coupling. When choosing a band-pass
filter one would be inclined to select the ‘‘ mixed ” filter with
its constant selectivity.  This type of filter is, however, unsuitable
for use in superhets. due to the fact that the common coupling
condenser offers a high impedance to signals having a frequency
approximating to the intermediate frequency. Signals of this
frequency would therefore cause voltages to be applied to the

The Telsen
“A.C. Super B "
Completely Assembled
and Ready for Testing

grid of the first Detector Valve V1, which are then magnified by
the intermediate amplifier. As a pure capacity filter produces
the same effect, an inductive method has been developed to obviate
this defect. Included in the aerial circuit is a pre-set condenser
C.1, which can be adjusted to obtain the maximum efficiency from
any type of aerial system, and to suit the conditions peculiar to the
district in which the set is operated. ‘The signals are then
passed on to the plate circuit of VI. Following this valve is the
oscillator valve V2, which generates oscillations and injects
them into the cathode circuit of Vi, in which valve they beat
with the signal frequency oscillations to produce the intermeditae
frequency (110 K.c.). These signals are then fed through the
intermediate transformer I.F. C1, which is composed of two tuned
circuits giving band-pass coupling to the grid of the intermediate
amplifier V3, a variable-mu valve being used in this stage. The
signals are then applied to the primary of the second intermediate
transformer 1.F.C.2., which again is composed of two tuned
circuits giving band-pass coupling to the second detector valve
V.4. The signals are here rectified and passed on through a
parallel fed 7-1 L.F. Transformer to the grid of the Power
Pentode Output Valve Vs, which will give an undistorted output
of two watts. Volume is controlled by varying the bias on the
Variable-Mu Valve V3, by means of a potentiometer control on
the panel. This valve possesses the unique property that whilst
its efficiency is lowered as the grid bias voltage is increased, it still
retains the power to handle strong signals without distortion. In
practice this method affords a smooth control of volume over a
very wide range.

It can therefore be seen that we have only three controls, namely,
the main Ganged Tuning Condenser, the Wave-Change Switch
and the Volume Control.

A 1/- Blue Print showing the complete assembly and wiring of
the Telsen A.C. * Super-Five ” is given away free with this issue
of the Radiomag, which, with the help of this article, enables the
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set to be quickly constructed and adjusted for the most efficient
working. A complete list of components required for building
this receiver is given elsewhere, and a Constructor’s Qutfit con-
taining the complete set of metal plates and panels, flex, tools and
the usual gear needed for the construction of this set will be found
listed in the catalogue section.

ASSEMBLY

ASSEMBLY OF COMPONENTS ON UNDERNEATH
SIDE OF THE TOP PLATE OF RECEIVER

The underneath side of the top plate, which measures 164" X 10",
is distinguished by the fact that it has turned up lips at two of its
ends. To simplify the assembly, all the screws holes that are
used to bolt down components are numbered, and their positions
are clearly indicated in the Blue Print. The Blue Print also
shows the exact positions of the components. Thus, take the
L.F. Transformer, W.60 and, as indicated in the Blue Print,
place it so that its fixing holes coincide with holes §3, 54, 55 and
56. Insert four cheese-headed screws provided in the Kit
Constructor’s Outfit through these holes, so that the heads of the
screws are on the top side of the top plate. Nuts are also provided
in the Outfit and four of these should be tightened up on the
screws. The constructor should proceed with the assembly in
this manner. A complete list of the the numbered holes with
the components is given below :—

Fit Anode Resistance Holder in holes

23 b » 3 33 b2

17—18
19—20
21—22
23—24
25—26
2728
20—30
31—32
35—36
» » » 3 »  » . 37“‘38
”» 2 2 s 33 2 .. 45'—46
,» Imfd. Self-Sealing Condenser in holes 15—16
’ » ) » » 9 13—I14
» » I1I—12
y» 2 mfd Self~Sealmg Condenser in holes 9—10
3 7““8

3 > 33 » » »
» » 33 » 33 »
33 » » 3 3 »
3 3 » bo ] » »
2 » » » 3 »
» 3 » » 3 »

» 3 33 » » 2

s 1 mfd. Self—Seah'ng Condenser in holes 5—56
5 002 Mica Condenser in holes .. . I—2
» 000 b 3 3 3—‘4
» 001 3] b1 3 33 33_34
» OOI 3» 22 3» 3 49.‘—50

Assemble together the .0003 Mica Conden-
ser and } meg. grid leak as shown in Fig. 2.

Fit this assembly to holes .. 47—-48
Fit H.F. Choke in holes .. 51—52
5 .5 mfd. Self-Sealing
Condenser in holes .. 39—40
scu:w Flt I mfd- Self'
Sealing Condenser g
in holes .. 41—42 ¢
Fit 1 mfd. Self- £
Sealing Condenser in holes 43—44
Fit 7-1 Radiogrand Transformer pe
to holes 53—54—55—56
This now completes the assembly
of the underneath side of the
top plate.

RERS 4-,.

BARCELONA

seame
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ASSEMBLY OF BACK PLATE
The components are assembled on this plate in a similar manner

Fit Aerial-Earth Terminal Strip to holes .. 86—87
»» L.S. Terminal Strip 1o holes 88—389
»» Pick-up Terminal Strip to holes 92—93

s»» -0OI Self-Sealing Condenser to holes 90—91
Terminals should now be fitted to all the terminal strips;
looking at the outside of the back plate, the Red Terminals
go into the right-hand holes of the strips, while the Black
Terminals should be placed in the left-hand holes. Securing
nuts are provided with these terminals.

ASSEMBLY OF COMPONENTS TO TOP SIDE
OF TOP PLATE

The constructor should proceed as before, and in the following
order :—
Fit Anti-microphonic §-pin Valve Holder

V1 to holes 59—=60
Fit Ann-xmcrophomc 5-p1n "Valve Holder

V2 to holes 67—68
Fit Anu- mu.rophomc 5-pm Valve Holder

V3 to holes . 73—74
Fit Anu—mlcrophomc 5- pm "Valve Holder

V4 to holes . 77—78
Fit Ann-rmcrophomc 5-pm Valve Holder

Vs to holes 71—72
Fit .0003 Pre-set Condenser to holes 57—58
» 0001 3 » »  » 61—62
3 0003 3 3 » 3 63"“64
» 002 2 »  » 65—66
5 LF.Coil 1to holes 69—70

L.F. Coil 2 to holes 75—76

The next process is to fit the Band- Pass and Oscillator Coil Unit.
This is supplied fitted to a metal plinth. Before this is fitted to
top plate, the two outer coils must be removed from the plinth
and interchanged so that when mounted in the receiver the
oscillator coil is nearest the panel and the terminals marked
5, 6, 7 and 8 on all coils are facing the centre of the set as shown
in the Blue Print. To do this, first take off Coil Cans and
unslacken the screw in the switch stop which lies between two
of the coils, after which the switch rod may be withdrawn.
Take off outer coils by unscrewing the nuts and bolts which
hold them to the plinth, and interchange as directed. After
this process has been carried out the coils may be mounted on
the top plate to holes 79, 80, 81 and 82.

Fit the triple gang condenser to holes 83, 84 and 85. Hold the
condenser into position and insert the three 4 B.A. screws
provided with it through the holes 83, 84 and 85, so that they
engage in the three screwed holes in the base of the condenser.
Screw up, but not too tightly.

ASSEMBLY OF BACK PLATE TO
THE TOP PLATE

The constructor should just make sure that all the 6 B.A. screws
, and square nuts are mounted along the front and sides
it Of the top plate, and that these are only loosely
assembled. Then slide the projecting top edge of

the back-plate underneath and against the front

edge of the top plate, so that the slots in the
‘ top lip of the back-plate engage between
the square nuts and the top plate.
Holding these in position, tighten
up the screws on to the nuts and
the operation is completed.

8 o' 7 200 g 1/ XS ¢ 904,
'L <o .'.',‘ G
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ASSEMBLY OF THE FRONT PANEL TO THE FRONT
PLATE AND ESCUTCHEONS TO FRONT PLATE

The black crystalline finished front panel should now be
assembled to the front plate. These are secured to one another
with four 6 B.A. instrument headed screws, and square nuts
contained in outfit. The escutcheon plates may now be fitted
to the front panel. The wavechange escutcheon is for the
extreme left-hand hole and is fitted with two 6 B.A. screws and
nuts. These accessories are to be found contained in an
envelope in the carton in which the coils are packed. In the
carton containing the Triple Gang Condenser W.307 will be
found the escutcheon plate belonging to this component. This
escutcheon is fastened to the front panel through the two screw
holes provided for this purpose, the necessary screws and nuts
being supplied with the escutcheon. The Volume Control
W.298 is mow mounted ; PACKiNG WASHERS

remove the screws, spacing
washers and escutcheon plate
from the Volume Control,
and re-assemble as shown in

Fig. 3.

ASSEMBLY OF FRONT
PANEL AND PLATE TO
TOP PLATE

The front plate and panel
should be fixed to the top
plate in a similar manner to
the back plate and tightened
up. The gang condenser
should then be tightened
up in a position such that
the tuning scale just clears
the escutcheon.

ASSEMBLY OF POWER UNIT

Consulting the diagram shown on page 52, the components
should be assembled as follows :—On the underneath side of
the top plate fix smoothing choke to holes 1, 2, 3 and 4. On
back plate fix Hum Adjuster to hole 13, the L.T. terminal strip
to holes 16 and 17, and the H.T. terminal strip to holes 14 and
15. The terminals should now be fitted to their respective holes
on strips. Fit two black terminals to the L.T. strip. Now
looking at the back plate from the outside, fit the red terminal
to the left hand and the black terminal to the right on the H.T.
terminal strip. On the front plate fix Mains Switch to hole 22
complete with escutcheon. Next fit fuses to holes 18 and 19,
also 20 and 21. The electrolytic condensers should then be
mounted, one in hole s, and the other in hole 6. The valve
holder should then be fixed to holes 7 and 8. Last of all place
Mains Transformer on hole 9, 10, 11 and 12, and bolt down with
4 B.A. screws and nuts. The back and front plates should now
be respectively fixed to the top plate.

WIRING

For the constructor who does not wish to solder
the connections, terminals are provided at each £ .. -
connection point. The majority of the wiring #f 7
is carried out in ‘‘ pull-back ” wire. For _#
conveying the high voltages on the go®
Power Unit, pull-back wire covered with §§}
black sleeving is used, whilst g Pk
twisted flex is utilised for the
mains and L.T. heater leads.

<«— FRONT PANEL
v ESCUTCHEON

U U

FIG. 38
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Underside of the Baseboard Showing the Components
and Wiring for the Telsen “A.C. Super 5’

WIRING THE RECEIVER PORTION

An inspection of the Blue Print will show that two views of the
receiver are given, one looking at the upper side of the top panel,
and the other at the underneath side. It should be noticed that
the front and back plates are indicated as being laid flat, whereas
they are in practice, actually in a vertical position. This is done
in order to give the constructor a comprehensive view in one
tllustration, thereby enabling the wiring to be followed readily.
Each terminal point is numbered, while each hole through
which a wire passes has a corresponding number, with the
letter ““H ™ against it. It should be clearly understood that
where a hole having a number with the letter ““ H » after it is
shown, then the wire has to pass through this hole to the terminal
bearing the corresponding number, notable exceptions being
135H and 196H.

In the Blue Print the coils are lettered A, Band C. The various
terminals on these are indicated by the figures 1 to 8, and each
particular coil connection has the coil letter in front of the
terminal figure. Thus A8 refers 1o terminal marked 8 on coil A.

The complete wiring list is now given, and the order shown here
should be closely adhered to :—

Terminal 94 on aerial terminal strip through 95H to 95 on
Pre-set.
» 96 on Pre-set Condenser to A8 on Coil A to 97 on
Ganged Condenser.
5 A2 on Coil A 1o B2 on Coil B.

33 AS 3 » Ay BS » » B.

s A6, , A, B6, , BtoCsonCoilC.

s A6 ,, ,, A through 98H to 98 on 1 mfd. con-
denser.

s 99 on V1 to B8 on Coil B to 100 on Ganged Con-
denser.

Terminal 101 on .0001 Per-set to 102 on .0003 Pre-set to C6
on Coil C through 103H to 103 on Resistance Holder
W, (0 104 on I mfd. condenser.
d Terminal 105 on .0003 Pre-set to C3 on Coil C.
A\ Terminal 106 on V2 to C2 on Coil C.
Terminal 108 on .0001 Pre-set to 109 on
y 002 Pre-set to 107 on V2 to C8 on
Coil C.
Terminal 109 on .002 Pre-set
through 109H to 110 on .002 mfd.
condenser.

i - ’ '.In‘ ﬁ. R %s r: o2 o /ﬁ: oLt
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Terminal 111 on Ganged Condenser to 112 on .002 Pre-

»

»

»

»

3

»

b24
b

»

»

33

3

»

b2

k2]

»»

»

¥

»

2]

b2

set through 113H to 113 on .oo2 mfd.
condenser.

114 on V2 through 114H to 115 on .0oor mfd.
condenser through 116H to 116 on V1 through
116H to 117 on Resistance Holder.

118 on VI through 118H to 119 on 1 mfd. con-
denser to 120 on Resistance Holder to 121 on
Resistance Holder through 122H to 122 on
V3.

123 on Aerial Terminal Strip to 98 to 124 to 125
to 126 to 127 to 128 to 129 on .000I mfd.
condenser.

124 on 1 mfd. condenser to 130 to 131 on I mfd.
condenser to 132 to 133 to 134 to I35 to 136 on

Radiogrand Transformer.
135 on Transformer through 135H to 137 on
Volume Control.

136 on Transformer to 138 to 139 on Transformer.

131 on I mfd. condenser through 140H to 140 to
142 on L.F. Coil 2.

140 on LF. Coil 1 to 141 on Ganged Condenser.
125 on 1 mfd. condenser to 143 on Resistance
Holder to 144 on Resistance Holder.

145 on 2 mfd. condenser to 146 to 147 on Resist-
ance Holder.

148 on 2 mfd. condenser to 149 through 150H to
150 on V5.

151 on 1 mfd. condenser to 152 to 153 on Grid
Leak through 154H to 154 on V4.

155 on 1 mfd. condenser to 156 through 156H
leaving about 3" of spare wire for connection
to the side terminal of the Pentode Valve.

157 on L.S. Terminal Strip to 158 to 159 to 160
to 161 on Resistance Holder.

157 on L.S. Terminal Strip to 162 to 163 on
Resistance Holder.

164 on L.S. Terminal Strip to 165 through 166H
to 166 on Vs.

167 on Resistance Holder through 135H to 168
on Volume Control.

169 on Resistance Holder through 135H to 170
on Volume Control.

171 on .5 mfd. condenser to 172 to 173 to 174 on
H.F. Choke.

175 on Resistance Holder to 176 through 177H
to 177 on V3.

179 on 001 mfd. condenser to 178 through 180H
to 185 on V4.

181 on Transformer through 182H to 182 on V5.

183 on I.F. Coil 2 through 183H to 184 to 185
through 186H to 186 on I.F. Coil 1.

Connect 8” piece of wire to 187 on L.F. Coil 2;
this is connected to top of V3 later.

188 on L.F. Coil 2 through 188H to
189 on .0oo3 mfd. condenser.

191 on Terminal Strip to 190
through 192H to 192
on V4.

Terminal 195 on L.F. Coil 1 through 195H through 196H a
length of screened wire as supplied in Con-
structor’s Outfit leaving about 6" left projecting
through 196H. A length of pull-back wire
should then be twisted around the shielded
wire near 196H and taken to 123,

s 197 of .5 condenser to 198 of Transformer.
This completes that portion of the wiring carried out with
pull-back wire. The next wires to be fixed are those of the
L.T. heaters. Here we use twisted flex of a maroon colour.

First cut off a length of 12" twin flex from the roll of flex provided
in the Kit Constructor’s Qutfit. Untwist each end for a distance
of 27, bare each single lead for a distance of a half of an inch and
then twist the bare wire strands together, thus making the ends
more solid. One inch of black sleeving should then be slipped
over each end and slid along so that the bare wire just protrudes.
This sleeving is fitted for a double purpose ; firstly, to give added
insulation to the wire where it goes through the panel hole, and
secondly, to prevent the frayed ends of the cotton covering from
showing and so looking untidy. Take one pair of ends and
connect to 199 and 200 on pilot lamp holder, the other two ends
to 201 and 202 on V2. Next cut off a length of flex 11" long,

How the ‘“A.C. Super 5’
Power Pack should look
when compietely as-
sembled.

and proceed as before. Thread one pair of ends through 201H
and 202H and connect to 201 and 202 on V2, the remaining two
ends are then threaded through 203H and 204H and connected
to 203 and 204 on Vi. Cut off a further piece of flex 18” long,
thread two ends through 203H and 204H to 203 and
204 on Vi, the other two ends are then threaded
through 205H and 206H to 205 and 206 on V5.

Another length of flex 10” long is cut, thread
two ends through 205H and 206H 10 205 and

193 on LF. Coil 1

206 on V5, the other two ends are then

through 193H

through 194H
to 194 on

LEIPZIG

passed through 207H and 208H to 207

and 208 on V3. A further length of
flex 12” long must now be cut,
thread two ends through 207H and

GERMANY
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208H to 207 and 208 on V3, the other two ends must then be
passed through 209H and connected to 209 and 210 on V4. Cuta
further length of flex one yard long, pass one pair of ends through
205H and 206H and connect to 205 and 206 on V5. The other
two ends are then passed through the large hole on the back-plate
and are left for connection to the Power Unit later. The length of
the Black and Red flex which is contained in the Kit Constructor’s
Outfit should be connected. Take one pair of ends and connect
the black to 131 on 1 mfd. condenser and the Red to 162 on
.01 mfd. condenser. The other pair of ends is also passed
through the large hole in back-plate and is left to be connected
to the appropriate terminals on the Power Unit. The cord clip
should now be placed over the flex wire and fastened down to
the two holes provided on the back-plate near the large fluted
hole. This completes the wiring of the receiver portion. The
Anode Cartridge Resistances are now clipped into the resistance

holders. Each resistance has its value clearly shown on its side,

and great care should be taken that the correct resistances are
placed in the positions shown in the Blue Print.

THE POWER UNIT

The Mains Unit should be wired with pull-back wire with the
black sleeving, as supplied in the Constructor’s Outfit, threaded
over. Two views are given (see this page and page 52) one
looking at the upper side of the top panel and the other at the
underneath side, showing the front and back plates lying flat :—

Terminal 23 on Valve Holder to 24 on Mains Transformer.

» 25 3 » » » 26 » » »

33 27 » » » » 28 » » 3

2 29 > 3 2 » 30 » » 3

» 27 on Valve Holder through 27H to 31 on Electro-
lytic.

» 31 on Electrolytic to 32 on Smoothing Choke.

. 33 on Smoothing Choke to 34 to 35 on Terminal
Strip.

' 36 on Smoothing Choke to 37 on Terminal Strip
to 14 {locknut) to 39 on Hum Adjuster.

N 37 on Terminal Strip through 27H to 38 on
Mains Transformer.

This now completes that portion of the wiring with pull back
wire and black sleeving, so the next wires to be fixed are com-
posed of twin twisted flex of a maroon colour.

First cut off 3" of twin flex from the roll of flex provided in the
Constructor’s Outfit and proceed to untwist, etc., as in wiring the
receiver pordon. Take one pair of ends and connect to 40 and
41 on Hum Adjuster, the other two ends are connccted to 42 and
43 on terminal strip. Now cut off another length of flex 94" in
length, pass through 44H and join two ends to terminals 44
and 45 on Mains Transformer; the other two ends are then
connected to 42 and 43 on Terminal Strip. Cut off another lead
12" in length and pass it through 46H ; the two ends are then
connected as follows, one to 46 on Mains T ansformer and the
other to either 47, 48 or 49, depending upon the mains supply
voltage available. The other two ends are then connected, one
to 50 on Switch and the other soldered to 51 on Fuse
Holder. Then cut a 4" length of single flex and
connect 52 on switch to §3 on Fuse Holder ;
there should now be approx. 3 yards of maroon
twin flex left over. This is used to connect

supplied in the Constructor’s Outfit. This is an important point,
because failure to do this may result in blowing the fuses due to
the flex cutting on the edge of the hole. The flex should then be
knotted on the inside after a suitable length has been measured, to
prevent it being pulled through. The two inner ends should then
be connected to 54 and 5§ on the fuse holders. Fit the Universal
tI\Illla.ins I;llug to the free end of the flex, the plug being contained in
e outfit.

The Power Unit is now wired up completely. Now place the
bakelite cover on the Mains Transformer, taking the leads out
through the cover holes in orderly fashion,

MAINS TRANSFORMER

46H

7,
2}

Ry @ﬂ

Wiring Diagram of the Top Plate for the ‘“Super 5°*
Power Pack.

AN
an

The constructor is advised to check over very carefully the wiring
on both the Receiver and Power Unit portions. Special care
should be taken to see that the mains lead is on the correct voltage
tap of the power transformer.

SETTING UP AND ADJUSTING THE
““A.C. SUPER-FIVE ”
The set is now ready for test. Insert suitable
valves as indicated at the end of this article, and
place pilot lamp in its holder. Join the loose
lead from 196H to the terminal on top of V1.
Join the loose lead from 187 to the

the receiver to the mains supply, there-
fore pass one end of this flex through 54H
on back plate, this hole should
previously have been bushed by
means of the rubber grummet

POSTE PARISIEN—PARIS

terminal on top of V3. Join the loose
§ lead from 156H to the terminal
on side of V5. Connect up
the L.T. and H.T. leads from
the receiver to their respective

FRANCE
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THE TELSEN “*A.C. SUDPER &®°—continued.

FUSE HOLDER

terminals on the Power Unit, the twin maroon on the two lower tegminals
and the Red and Black respectively to the *“ 4 * and ““ —”’ terminals at
the top. Now connect up the loudspeaker, which should preferab'ly
be of the moving coil type with Pentode Transformer, and the Aerial
and the earth leads to their appropriate terminals. Place the two
Telsen 1 ampere fuses W.200 in the two fuse holder clips, connect the
mains plug to a convenient supply point and the receiver is then ready
to be switched on.

The trimming condensers may be adjusted temporarily as follows :—

Cs~—Screw in ** Star Wheel ” until about one half of a complete turn Hlustration of the Underside of Baseboard—completely

from being fully screwed in. wired up.
Ci—Screw down until about three complete turns from full in position. due to the proximity of the hand. The adjustments fall into three
C8, C9 and C1o—Screw down until about one complete turn ‘ categories and are best carried out in the following order :—

from full in position.
C2 and C7—At no time during ganging is it necessary to
adjust these trimmers, which are mounted on the Ganged
Tuning Condenser. They should, therefore, be set
at minimum capacity by unscrewing the ‘‘star
wheels  which operate them, to a position
such, that the plates of the trimmer are well
separated. In adjusting the trimming con-
densers of the *‘ Pre-sct > type, namely,
C1, C8, Cg and C1o, use the insulated
screwdriver provided for this purpose;
this will avoid any disturbing effects

(1) The tuning of the I.F. circuits.

(2) The ganging. .

(3) The balancing of the selectivity and quality.

The first two processes are carried out by tuning foi
maximum signal strength. The coils inside the

LF. Transformers should be set at approxi-

mately one half of an inch apart and a station

tuned in as accurately as possible. The

strenth of this station should be adjusted

to a conveniently low level by means of

the volume control, so that differences

of strength are easily perceptible.

SCOTLAND
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THE TELSEN A.C.

The trimming condensers C11, C12, C13 and C14 are varied by rotating
the thumb wheels situated at the sides of the base of each coil. Adjustment
of these trimmers must now be carried out. Starting from Cr11 rotate the
¢ thumb wheel ”’ backwards and forwards for the maximum response, re-
peat the same operation on C12, C13, and C14. Ifitis found that maxi-
mum signal strength occurs with any one of the thumb wheels rotated to
the full extent of its travel, then all the other three thumb wheels should

Close-up of the ‘““S8uper B5’’
showing the various trimming
Condensers.

be rotated slightly in the opposite direction and the station retuned
by the ganged condenser.

Rotate wavechange switch to M.W., position and turn ganged tuning con-
denser to its minimum
position, i.e., fully anti-
clockwise. Then rotate pre-
set condenser C8 until a
““rushing” sound is heard,
the peak of which denotes

that the Oscillator circuit
is in gang. Tune in a
station near the bottom
end of the scale, making
sure that the signals are
constant and are not from
4 station susceptible to serious fading. The station, as in the last opera-
tion must be tuned in accurately, and kept at a low volume level by means
of the volume control.  Adjust the trimming condenser C5 for

maximum response, and finally the aerial trimming con-
denser C1. The set is now temporarily ganged at the
bottom of medium band. The next step is to rotate the
triple ganged tuning condenser and tune in to a
station near the top end of the medium wavelength
band. An adjustment is now made with the
“‘padding” condenser Cg ; each time Cg is
turned, the triple ganged condenser must be
rotated in the opposite direction to
receive this same station, therefore,
when Cg is turned in a clockwise direc-
tion, the triple ganged condenser must

The Telsen
‘“A.C. Super 5’
showing the arrange-
ment of the front
panel controls.
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SUDPELR &®*°—continued.
THE TELSEN “ A.C. SUPER-FIVE "
List of Components Cat. Price

Quantity Description No. £ s d
5 Anti-Microphonic Valve Holders, 5-pin W.223 4 2
1 Solid Type Valve Holder, 4-pin .. W.224 6
2 8 mfd. Electrolytic Condensers .. W.398 it o
2 2 mfd. Self Sealing Condensers . W.226 § ©
6 1 mfd. Self Sealing Condensers . W.227 10 6
1 .5 mfd. Self Sealing Condenser .. W.228 T 6
1 .01 mfd. Self Sealing Condenser .. W.232 I 3
b4 .00z mfd. Fixed Mica Condenser .. W.246 1 0
2 .0o1 mfd. Fixed Mica Condensers .. W.245 I o
1 .0003 mfd. Fixed Mica Condenser .. W.242 [
1 .0001 mfd. Fixed Mica Condenser .. W.240 3
2 0003 mfd. Pre-set Condensers .. W.1s51 2 6
1 .00z mfd. Pre-set Condenser .. .. W.149 13
1 0001 mfd. Pre-set Condenser. . .. W.152 13

b Triple Ganged Tuning Condenser with
Cover .. .. .. .. W.307 1 o0 0
1 Band Pass and Oscillator Coil Unit .. W.292 31 6
2 L.F. Transformer Coils .. .. W.294 1§ O
11 Anode Cartridge Resistance Holders. . W.286 8 3
2 300 ohm Anode Cartridge Resistances W.263 N 2 o
1 350 ohm Anode Cartridge Resistance W.28¢ 1 o
1 500 ohm Anode Cartridge Resistance W.265 1 o
3 5,000 ohm Anode Cartridge Resistances W.273 3 o
i1 10,000 ohm Anode Cartridge Resistance W.274 1 0
1 20,000 chm Anode Cartridge Resistance W.276 1
2 25,000 chm Anode Cartridge Resistances W.277 2 0
1 Standard H.F. Choke .. .. .. W.75 6
1 } megohm Grid Leak .. .. . W.248 6
1 7:1 Radiogrand Transformer .. .. W.60 9 6
1 10,000 ohm Volume Control .. .. W.208 3 0
be Hum Adjuster .. .. .. . W.299 2 6
I Mains Switch .. . .. .. W.297 I 6
2 Power Type Fuse Holders .. . W.203 1 0
1 18 henry Smoothing Choke .. .. W.361 12 6
1 Mains Transformer .. . .. W.360 312 6
I A.C. Super-Five Constructor’s Outfit W.412 7 6
b4 6 volt Pilot Lamp .. . .. W.418 10

RECOMMENDED VALVES
Vi \'% V3 V4 Vs vé
Mazda _AC/S2 AC/2HL AC/S1VM AC/2HL AC/PEN UU120/350
arconi-

Osram MS4B  MH4 VMS4 MH4 MPT4 Uiz
Mullard S4VA 354V MMyvV 354V PENgV W3
Cossor MSG/LA 41MHL MVSG 41MHL MP/PEN 442BU
In éhe case of the Marconi-Osram range, the ““Catkin type may be
used.

be rotated in an anti-clockwise direction. This adjustment should be
carried out slowly and if a decrease in the strength of the signals is ob-
served when, say, Cg is rotated in a clockwise direction, it must be
rotated in the opposite direction, rocking the triple ganged condenser each
time an adjustment is made to Cg until the position is found for maximum
response. The top end of the medium wavelength band is now in gang
and a final ganging adjustment must be made at the bottom end. To
readjust rotate the triple ganged condenser to a station as near as possible
to the minimum position of the tuning dial and rotate the trimming
condenser Cs for maximum response.
The last adjustment to be made on the medium wavelength band is the
aerial trimming condenser C1. It has been found that this should be ad~
justed for maximum response when the set is tuned to a station on about
400 metres. The medium wavelength band is now in gang. To gang up
the long wavelength band, rotate the wavelength switch to L.W. position
and with the triple ganged condenser tune in a station working on about
1,400 metres. Gang up by rotating the long wavelength trimming con-
denser Cro. Like Cog, the triple ganged condenser has to be * rocked ™
in an opposite direction for each movement of C10 in order to keep the
station in tune. The last operation is the adjustment of the I.F. trans-
former coils, and these should be adjusted to give a compromise between
maximum selectivity and quality so as to suit individual tastes. This is
achieved by varying the coupling between the coils. Finally it may be
found that a further adjustment of the I.F. Transformer trimming con-
densers C11,C12,C13 and C14is necessary to give the maximum sensitivity.
Special Notice. When mounting the Anode Cartridge Resis-
tance holders it is imperative to use the correct screws. These
screws are the shortest 6BA supplied with the Constructor’s
outfit. If longer screws are used there is a danger of
shorting out the resistance by accidental contact
with the end caps.

GRAMOPHONE PICK-UP.
The receiver can be used for the electrical
reproduction of gramophone records with
extremely good results by connecting
a pick-up together with the necessary
volume control to the terminals
marked ¢ Pick-up.”

IRELAND
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THE TELSEN ALL MAINS S.6G. THREKEfeninued from page 19

TELSEN ALL MAINS S.G. THREE
List of Components
Quantiry Description Cat. No. Price

8 Anode Cartridge Resistance Holders .. . W.286 6/~
1 60,000 ohm Cartridge Resistance W.280 1/-
1 50,000 ohm Cartridge Resistance .. W.279 1/-
1 10,000 ohm Cartridge Resistance - W.274 1/~
1 5,000 chm Cartridge Resistance .. W.273 1/~
1 1,000 ohm Cartridge Resistance .. W.268 1/~
1 500 ohm Cartridge Resistance .. .. .. W.265 1/~
2 350 ohm Cartridge Resistances . W.28¢ 2/
1 Standard H.F. Choke .. .. . W.7s 1/6
3 5-pin Solid Type Valve-Holders . W.225 2/-
1 4-pin Solid Type Valve-Holder . .. W.224 6d.
1 set Twin Matched Screened Coils. . .e .. W.287 14/6
1 Twin Gang Condenser, with dust cover .. W.306 14/6
1 .0003 Aerial Series Condenser with Switch .. W.350 2/-
1 .00015 Bakelite Reaction Condenser .. . W.355 1/9
1 Mains Switch .. .. .. .. W.297 1/6
1 Hum Adjuster .. W.209 2/6
1 2 megohm Grid Leak .. W.2s1 6d
1 10:1 Coupling Unit .. . .. W.215 12/6
1 Tapped Pentode Output Choke o W2 6/9
2 Power Fuse-holders . .. .. W.203 1/~
1 28 henry Smoothing Choke .. .. .. W.302 12/6
1 .0o03 mfd. Mica Condenser .. .. W.242 6d.
1 .ooo1 mfd. Mica Condenser .. .. W.240 6d.
7 2 mfd. Self-Sealing Condensers, 500 v, test .. W.226 17/6
4 1 mfd. Self-Sealing Condensers, 500 v. test .. W.227 7/~
1 .1 mfd. Self-Sealing Condenser, soo v. test .. W.231 1/6
1 Mains Transformer .. .. W.300 or W.291 32/6
2 1 amp. Fuses .. .. ‘e .. .. W.200 1/~

1 Telsen **All Mains S.G.3” Constructor’s
Qutfit .. .. .. .. .. .. W.303 7/6

As an alternative Mains Transformer, W.301

may be substituted for W.300 or W.291 at
an extra cost of .. .. .. 12/6

Kit Sets
The Telsen *“ All-Mains S.G.3 > as detailed above, is supplied as
a complete Kit at the following inclusive prices :

Suitable for 200-250 volt, 50 cycles supply W.320 £6 18 6
Suitable for 100-110 Vvolt, 50 cycles supply W.321 £6 18 6
Suitable for 200-250 volt, 25 cycles supply W.322 £7 11 ©

running costs are almost negligible. Three types of mains
transformer are available, to suit all types of alternating current

supply.

The Telsen All Mains S.G.3 is built on a strong chassis of stove
aluminium finished steel, which provides a solid support for the
substantially made Telsen components, and which by its screen-
ing action, ensures that the various components shall work
together without unintentional interaction. The panel, on which
the controls are symmetrically mounted, has a beautiful black
crystalline finish which is found to blend harmoniously with any
type of cabinet.

Full details of this set are to be found in the Telsen Radiomag
No. 4, which includes simple but detailed instructions for
building this magnificent receiver, together with a free 1/~ Blue
Print. Copies of the Radiomag No. 4 will be sent to the reader,
price 6d. post free, on applicadon to the Telsen Electric Co.

A list of components is given below. Constructors who already
possess some of the components can buy the remainder separately,
in which case they should not forget the Constructor’s Qutfit
No. W.303 which, besides containing the panel and chassis,
includes all the other small gear required to build the set.

RECOMMENDED VALVES

Make H.F. Det. Pentode  Rectifier
Mazda ACS2 AC2HL PEN425 UU3zo/250
Mullard S4VB 904V PM24M DW2
Marconi or

Osram MS4B MH4 PTy4 Uro
Cossor MSG/LA 41IMH PT41 506BU

Any of the above valve combinations will give good results in
this Receiver.

FIXED CONDENSERS AND RESISTANCIES-forifrom pagzey

the steady pressure of the H.T. battery is lost, and for output
valves which require the maximum voltage, the resistance is
replaced by an ** inductance ” or ‘‘ choke ” as in Fig. 3 (c)
which, as previously explained, offers considerable opposition
to the passage of an alternating current while it allows a direct
current to pass easily. The alternating currents thus take the
path through the condenser, loudspeaker, and earth and do not
pass through the H.T. battery. This is called an output filter.

The Telsen 2 mfd. self sealing condenser W.226 is suitable for
the circuits (b) and (c) provided the H.T. voltage is not greater
than 250 volts, in which case W.233 should be used. The Telsen
Output Choke W.71 will give excelient results in the
circuit of Fig. 3 (c) after any power or super-power
valve taking a current up to 40 milliamps. Fur-
ther team work is shown in Fig. 3 (d), which

illustrates a smoothing circuit commonly
employed in conjunction with a rectifier
for obtaining smooth direct current for
H.T. supply from A.C. mains.
Rapid pulses of electricity are fed
into the input side of the arrange-

ment, so keeping C1 charged up. Between the pulses, however,
Cr discharges into the choke to that the gaps in the current flow
are filled up and a fairly steady current passes through the choke.
Any ripple still remaining is prevented from affecting the set
(where it would set up a hum) by providing an easy path for it
through Cz to earth.

Since the frequency is only 50 c.p.s. the condensers Cr and C2
must be of large capacity and the choke specially made to have
low resistance with high inductance. Two Telsen 8 mfd.
Electrolytic condensers W.396 and Smoothing Chokes W.302
or W.361 are eminently suitable.

Elsewhere in this issue the reader will find full details,
prices, etc., of an extensive range of Telsen Resis
tances and Condensers. Among these are listed
the new line of fixed resistances and small
tubular condensers with wired ends which
can very easily be supported in the
wiring of a set, and which, whilst
. inexpensive and compact, are
' quite as efficient as the more

bulky types.

AFRICA




THE TELSEN RADIOMAG
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receiver is undoubtedly due to the present congested

state of the ether, and for those listeners who desire to
receive distant stations clearly and without interference, the
Superheterodyne receiver is, on account of its very high degree
of selectivity, the nearest approach to the ideal.

In the early days of broadcasting, the Superheterodyne receiver
enjoyed a spell of immense popularity, particularly in America.
It soon fell from grace however, and became sadly neglected, this
being due to two causes. Firstly, it required a large number of
expensive valves that also were costly from the point of view of
running costs, and secondly the quality of reproduction left much
to be desired. Development work was therefore concentrated
on the “ straight ” type of circuit, particularly after the intro-
duction of the
screened grid valve

THE immense popularity of the Superheterodyne type of

Page 55

for this amazing “ comeback.” Before the introduction of the
band pass filter, it was not possible to attain a high degree of
selectivity together with good quality, whilst at the same time,
second channel interference was extremely troublesome. In
the latest forms of Superheterodyne sets these difficulties have
been overcome chiefly by the development and correct use of
band pass tuning, both in the pre-selector circuits, and in the
intermediate frequency amplifiers.

The old type of Superheterodyne receivers could not be employed
with an outside aerial, as the oscillator valve which is necessary
for the operation of the Superheterodyne principle produced
radiations in it, and so interfered with other sets. Thus a frame
aerial had to be employed, and owing to the low efficiency of this
device as a collector of energy, more valves had to be added to
the receiver in order
to make up for the

Whi?h per!nitted Of }‘ SIGNAL FREQUENCY AMPLIFIER
efficient methods of [ i
high frequency am-

~

ez loss of amplification.
! This meant that the
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plification with good =
stability. The prob- =
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then became of -
paramount  impor-
tance, and as the

| ﬁ ratio of valve noise
3 to the signal
strength was greatly
increased, which
unfortunately pro-
duced a very noisy
and objectionable
 background ” for

HT+

;—IFTQANSFOQMER

[[FTRANSFORMER]

straightreceiver

receiving.

r # % YOLUME
B

selectivity was con-
sidered to be a

)
S
=

e

The incorporation

BAND-PASS

little unsatisfactory, |®No-®

attention was again

“TYPICAL FEATURES OF
SUPERHETERODYNE RECEIVERS”

of the screened grid
valve in the circuit

turned to the Super-

heterodyne. For valves were now cheaper—and when it was
discovered that the lack of good quality was not a fundamental
fault of the principles involved, the revival of this type of receiver
became of increasing importance—and to such an extent as to
make it the most popular receiver used at the present time.

A skeleton diagram of a typical Superheterodyne
circuit is shown above. If this is referred to in

=,
conjunction with the subject matter of this / QJ/Z%—-‘://///

e et e —
v s ——————

article, the various features discussed will
be made quite clear, and thus a sound
knowledge obtained of the working
principles of the Superheterodyne form

’ ‘/_'_j'/___.

has, however, made

possible the development of non-radiating frequency changing
systems. The modern Superheterodyne may therefore be used
directly connected to an aerial without interference resulting.
Thus the unsightly and awkward frame aerial is dispensed with
and the number of receiving valves reduced, so simplifying
the construction and decreasing the running expenses.

The working principle of the Superheterodyne is
as follows : The station that is to be received is
tuned in on the pre-selector circuit, which is
usually of the band pass type, and may or
may not employ a high frequency stage.
This pre-selector circuit is, of course,
tuned to the frequency of the

of receiver.

incoming signal. The received

The use of band pass filters has
been to a great extent responsible

g
U .

frequency is then applied to what

POLAND
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PRINCIPLES OF THE SUPERMHIETN .—fontinued from page 53]

is known as the first detector valve. A separate circuit in
the receiver (the oscillator circuit) is independently tuned
to generate oscillations at a frequency different from the re-
ceived signal frequency. This difference is always of con-
stant value, and is in most cases 110 kilocycles per second
(k.c.). These oscillations are also applied to the first detector.
Here, a heterodyne or ““ beat ” effect occurs, whereby a new
frequency is produced, equal in value to the difference between
the applied frequencies. Thus, assuming that the signal
frequency is 1,000 k.c. (which corresponds to a wavelength of
300 metres), and that the oscillator frequency is 1,110 k.C.,
a ““beat ” frequency of 110 k.c. will be produced. In this
““ mixing ” or heterodyning process, the original low frequency
signals corresponding to speech and music which modulated
the signal frequency, have not been lost. They now modulate
the new ‘‘ beat ” frequency, which is usually referred to as the
*“ intermediate > frequency, and is denoted by the letters L.F.

Now if a frequency of 1,000 k.c. is being received, and instead
of tuning the oscillator to 1,110 k.c. which produces a beat
frequency of 110 k.c., we tune it to oscillate at a frequency of
890 k.c., it is very apparent that it will again produce an inter-
mediate frequency of 110 kilocycles. In the past with the earlier
types of Superheterodyne receivers this was apt to be very dis-
concerting, as any station could be received at two positions on
the oscillator tuning dial. In these modern days this has been
remedied in the majority of designs, as the oscillator and pre-
selector circuits are usually ganged together, thus giving a
definite oscillator position for each setting of the pre-selector
dial position.

Having produced this intermediate frequency it is passed from
the first detector to the intermediate frequency amplifier. This
is a fixed tuned amplifying system, which responds only to a
pre-determined frequency—in this case 110 k.c. The LF.
signals are here amplified, and applied to the * second detector
valve circuit, the function of which is to eliminate the inter-
mediate frequency and pass on to the remainder of the circuit,
the low frequency signals. These are amplified to any desired
strength by the low frequency amplifier, and, at the same time
any tone correction that may be required is applied in the
usual manner. The signals then pass on to the loudspeaker.
From this it can be clearly seen that it is only in this frequency
changing process that the Superheterodyne receiver differs from
that of the ““ straight » circuits, for the pre-selector, intermediate
frequency amplifier, second detector and the low frequency
amplifier follow exactly the same principles as used in modern
straight receivers The only difference between the inter-
mediate amplifier and that of an ordinary high frequency amplifier

is that it is worked on a single fixed frequency of a predetermined
value.

The Superheterodyne method of reception just described has
several outstanding advantages over the ordinary straight receiver
employing the more usual variably tuned H.F. amplifier, and
these will be explained at various stages of this article. For
instance, in the Superheterodyne the bulk of the high frequency
amplification takes place at a fixed frequency and thus the
sensitivity and selectivity do not vary when passing

from one end of a wavelength range to the other,
as is the case with a ‘‘straight” receiver.

distuning, not upon a frequency or wavelength figure. In
other words, mistuning a circuit by 5 k.c. when receiving
a medium wavelength station will not produce the same
change in signal strength as mistuning by 5 k.. from a
long wavelength station. Mistuning by five per cent. of the
signal frequency concerned will, however, produce the same
signal strength diminution in both cases. Let it be assumed
that a station working at a frequency of 1,000 k.c. (300 metres
wavelength) is being received. A station working at 980 k.c.
is only two per cent. off tune. The average tuned circuit will
present considerable response to a frequency two per cent. off
its resonant frequency, so that the unwanted station will be heard
at considerable strength unless there are two or three such
tuned circuits in cascade.
Suppose now, that the signal frequency is made to “‘ beat * with
local oscillations having a frequency of 1,110 k.c. The resultant
“ beat ” frequency will be 110 k.c. The unwanted station will
also produce a * beat ” frequency equal to the difference between
1,110 and 980 k.c., namely 130 k.c. If the LF. amplifier is
tuned to 110 k.c., the unwanted station is here approximately
18 per cent. off tune. At this figure it is easily eliminated and
thus improved selectivity is obtained.
Another advantage emerging from the Superheterodyne principle,
is due to the fact that as the I.F. amplifying system operates at a
fixed frequency, a large number of circuits with fixed tuning may
be employed, thus precluding difficulties due to ganging which
would inevitably occur with the same number of variably tuned
circuits. This again confers extra selectivity, because every
tuned circuit produces a reduction in the strength of unwanted
signals.
Furthermore, tuned circuits operating at a low frequency can
be made very much more efficient than tuned circuits operating
at higher frequencies. The more efficient a tuned circuit the
greater is the magnification and selectivity it offers. The LF.
amplifier therefore, besides being very selective, is in addition a
very efficient signal amplifier.
From a general consideration of the foregoing statements, one
would expect the sensitivity, and in particular, the selectivity
of the Superheterodyne receiver to be of a very high order. In
practice this is found to be the case. The performance of a
good Superheterodyne is a revelation to those who are only
familiar with that of a * straight ” receiver.
The designer has, in laying out the design of a Superheterodyne
circuit, to deal with several forms of interference that are not
found in ¢ straight ” H.F. receivers. These types of interference
can be successfully dealt with, and their characteristics are now
explained.
The form of interference to which the ¢ straight ” H.F. receiver
is subjected is known as ‘‘ adjacent channel > interference, and
is caused by stations working on frequency bands very close to
that of the wanted station, i.e., in adjacent frequency channels.
It has been previously shown how the Superheterodyne
effectively overcomes this, chiefly by the frequency changing
process.
Mention has already been made, however, of “ second channel ”
interference, and until recently, the Superhetero-
dyne was always liable to suffer from this.
““ Second channel ” interference occurs in

rather an interesting way. Thus, assume

The high selectivity of the Superheterodyne

is chiefly connected with an interesting effect

that a Superheterodyne is receiving a
station having a frequency of 1,000

due to frequency changing, which is
simply explained as follows : First of
all, it must be remembered that
the elimination of an unwanted

kc. In the normal way, the signal
frequency (pre-selector) circuits
will be tuned to 1,000 k.c., whilst
the oscillator will be tuned to

station depends upon percentage
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ROME.
BERLIN.
FRANKFURT.
TOULOUSE
, STUTTGART
LONDON REG.

*~ BRESLAU =

WING to the enormous popularity attained by the

““ Super Selective Four ™ since it was described in the

last issue of the Radiomag, it is felt that a short description
of télis excellent receiver would be especially appreciated by new
readers.

This set was designed to meet the demand of a large body of
wireless enthusiasts who required a highly selective receiver
capable of long distance reception, which would still maintain
the maximum purity of reproduction. Now it is important

LANGENBERC.
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DAVENTRY.
MILAN.
MUNICH.
HILVERSUM.
KALUNDBORG 4
MOTALA.
RADIO- PARIS
HUIZEN.

ceding the leaky grid detector. Reaction is introduced here
and is very smooth and even in operation.

The purity of reproduction is remarkably good for such a
selective set, the bass response being excellent while the annoying
heterodyne whistles and mush usually found on long distance
reception are reduced by the 10:1 coupling which has a com-
pensated top note register. Provision is made for playing
gramophone records by connecting a gramophone pick-up to
the terminals marked ‘‘ Pick-Up.”

—P HT

As is well known,

" thatsuch a set should

B,

be highly sensitive
so as to magnify the
feeble signals from
far off stations to the
extent necessary for

uT2 modern receivers
T3 having high magni-
T fication are very apt
to become unstable
unless care is taken

proper reception.
However, great sen-
sitivity is of little
value unless accom-
panied by selectivity,
for the number of
stations which a sen-
sitive set can receive
under modern con-

to prevent ‘‘feed-
back” by decoupling
various high and low
frequency  circuits,
Due to the extensive
decoupling in the

w+ Telsen‘ Super
o»w- Selective Four,”
and the screening

10-1
 COUPLING UNIT

iy

IMFD

{ oes.rs provided by the all

ditions is so large
that without a high

L+ metal chassis, this
e receiver has a great

degree of selectivity,
nearly every pro-
gramme would be
spoilt by interference from stations working on adjacent wave-
lengths.

As will be seen from the accompanying circuit diagram great
sensitivity is obtained in the Telsen ‘‘ Super Selective Four ”
by the use of two carefully designed stages of screened grid valve
high frequency amplification, followed by a 10:1 coupling unit
and high efficiency pentode output valve. However, ample
selectivity is also provided by means of three tuned circuits
operated by a single tuning control. The aerial is

loosely coupled to the tuned grid circuit of the

THEORETICAL CIRCUIT OF THE TELSEN 'SUPER SELECTIVE FOUR’
FIG.L

first valve and a variable series aerial condenser
is incorporated, which is used as a selectivity
and volume control. The first valve is

coupled by a high frequency trans-
former to the tuned grid circuit of the
second valve, and this is coupled
by another high frequency trans- &
former to the tuned circuit pre- §

RADIO PARIS

margin  of safety
against instability.
The substantial stove aluminium finished steel chassis presents a
very pleasing appearance and affords a rigid support for the triple
ganged condensers, matched screened coils, and other com-
ponents. The front panel has an artistic black crackle finish
giving the set a beautiful appearance when placed in a suitable
cabinet. The translucent tuning dial, which is calibrated
directly in wavelengths, is illuminated from behind, and this
feature, besides facilitating tuning, also serves as an indication
that the set is switched on. There are four other
controls arranged symmetrically on the panel,
the wavechange switch, the selectivity control
or separator, the reaction, or volume control,
and the on-off switch for low tension
supply. However, these are needed
for occasional adjustment only, the
tuning control being normally the
only one used.

Icommmd on page Sofl
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TELSEN SUDPER-SELECTIVE FKFOUR mrmmrrmraes

A full size 1/- Blue Print is given free with the Telsen Radiomag
No. 4, which can be obtained from us price 6d. post free,
‘and which contains such detailed instructions for building this
set that it is almost impossible to make a mistake.

The detailed list of components is given below. Copstructors
who already have some of the components may compldte the kit
by buying the remaining parts singly. In this case the Con-
structor’s Outfit No. W.304 should not be forgotten, as it contains
ill the small gear necessary for the construction of the set, as well
as the panel and chassis.

RECOMMENDED VALVES

Make H.F. Det. Pentode
Mazda S215A HL2 PEN220A or
PEN220
Marconi or Osram .. S21 HL2 PT2
Mullard PMi2 PMiHL PMz2
Cossor 2158G 210HL 220PT

Any of these valve combinations may be used.

This Receiver will give good results on Mains Units, the
following being suitable :—

D.C. MAINS—TELSEN D.C. UNIT, W.348.

A.C. MAINS—TELSEN H.T. UNIT WITH L.T. CHAR-
GER, W.346.

If desired, the Telsen H.T. and L.T. Unit W.347 may be used.
This is a cheaper unit than the W.346, being without a trickle
charger, but delivering an A.C. low tension supply, which in
this case may either be neglected or used to heat a 4 volt output
valve, as describéd in ‘ Practical Hints and Tips ” elsewhere
in this issue.

THE TELSEN SUPER SELECTIVE FOUR
List of Components
Quantity Description Cat. No. Price
5 Anode Cartridge Resistance Holders .. W.286 3/9
2 1,000 ohm Anode Cartridge Resistances W.268 2/-
3 5,000 ohm Anode Cartridge Resisiances W.273 3/~
1 Standard H.F. Choke W.75 1/6
1 .o003 mfd. Mica Condenser W.242 6d.
4 .1 mfd. Self-Sealing Condensers, 500 v. type W.231  6/-
1 .0002 mfd. Mica Condenser . .. W41 6d.
I 2 megohm Grid Leak W.2s51  6d.
2 } megohm Grid Leaks .. W.248 1/~
2 Grid Leak Holders W.148 1/~
4 1 mfd. Self-Sealing Condenscrs, 500 V. tvpe W.227 7/-
1 .0003 mfd. Aerial Series Condenser with Sw;tch W.350 2/~
1 .0003 m*d. Bakelite Reaction Condenser W.354 1/9
1 Mains Switch . W.297 1/6
3 4-pm Anti-microphonic Valve-holders W.222 2/~
I 5-pin Anti-microphonic Valve-holder. . W.223  r1od.
I Tapped Pentode Output Choke, 50/25 Henry,
o mA. . W.72 6/9
1 10 Couphng Umt W.215 12/6
1 Fuse Holder W.146 6d.
1 Fuse Bulb W.318 6d.
1 Set of Triple Matched Screened C01ls W.288 21/6
1 Triple Ganged Condenser with dust cover W.307 20/-
1 *“ Super Selective Four ” Constructor’s Outfit W.304 7/6
The Telsen ¢ Super-Selective Four » as detailed above, is supplied
as a complete Kit, Cataloi:ue N(é. W.6333, at the inclusive price of
4 18s. .

PRINCIDLES OF THE

1,110 k.c. These two frequencies when “‘ mixed ” by the first detector,
will produce a 110 k.c. signal, which will be readily amplified by the
110 k.c. L.F. amplifier. Assume now, that a powerful station is working
at 1,220 k.c. If the pre-selector circuits present any response at all to
this, this frequency will be present at the grid of the first detector, where
it will ¢ beat ” with the oscillator to produce 110 k.c. It will thus be
amplified and received, along with the desired signal, although it is
220 k.c. away from it in frequency.

Until the advent of the band pass filter, it was impossible to make the
pre-selector circuits sufficiently selective to eliminate frequencies 220 k.c.
from their tuned frequency, and ‘‘second channel” interference
proved a great source of trouble. By employing a band pass filter in the
pre-selector stage the Superheterodyne was endowed with sufficient
selectivity to remove the offending frequency from the input circuit of
the first detector, and so the trouble was overcome.

At the same time, band pass tuning was introduced into the L.F. stages,
the windings of the L.F. transformers being arranged with a certain degree
of coupling between them, and also each being tuned by means of a
pre-set condenser. This remedied another defect of the Super-
heterodyne—the very bad quality of reproduction—that

had, in the early days marred its reputation. This has

" been shown to be due to sideband cutting by the L.F.
amplifier, such that the higher frequencies of speech
and music were entirely lost.

The use of band pass tuning enables the I.F.
amplifier to pass a sharply defined band of
frequencies of sufficient width to embrace
all the essential frequencies of speech
and music, but to exclude adjacent
channel frequencies.

Another form of interference peculiar

§IU ID IEIDIH t—'-.-—tontinued trom page 56'

to the Superheterodyne is known as ‘‘ beat » interference. This is due
to two stations having the difference between their transmitting fre-
quencies equal to the intermediate frequency and so ‘‘ beating ” with
each other to produce this frequency. Thus both stations are heard
at once, and are independent of the action of the oscillator. This form
of interference is overcome by selecting an intermediate frequency of
such a value that no two stations receivable at any strength have a
frequency difference equal to it. In this country a value of 110 k.c.
satisfies this requirement, and so this frequency is generally adopted.

A smooth and effective volume control is a necessity with the Super-
heterodyne, and the provision of this presented rather a problem, until
the advent of the variable mu valve. The use of the variable mu valve
enables a wide range of control to be obtained without introducing dis-
tortion or impairing selectivity. Hence, in a modern superhet., the
LF. valve or valves, are usually of the variable mu type, as is the signal
frequency amplifier, if one is included. Two or three variable mu
valves may, of course, be controlled by one potentiometer, so that
simultaneous control in various parts of the circuit becomes easy.
Another recent tendency is to dispense with the special oscil-
lator valve, and make the first detector perform this function
along with its normal duty of mixing oscillator and signal
frequency.

Several arrangements may be used to produce single

valve frequency changers, some employing stan-

dard valves and others employing valves
specially designed for the purpose.

The outcome of these developments is
embodied in the Telsen A.C. ¢ Super-
Five,” described elsewhere in this
issue of the Radiomag.

SOTTENS

SWITZERLAND
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HE Telsen ‘‘ 325 ” Star is the outcome of a genuine effort

on the part of the Telsen Electric Co. to provide quality

radio at a price which is truly within the reach of every-
one, At the price of 39/6 this three valve kit receiver must surely
represent the best value for money ever offered in radio.

The set, is a detector 2-L.F. arrangement, the first L.F.
stage being resistance coupled, and the second stage trans-
former coupled. The resistance coupling unit is of rather
special design, embodying as it does a decoupling system which
prevents the set from becoming unstable, and developing a howl
or whistle, when operating on an H.T. Battery which has aged
somewhat. This is a common and annoying fault with a lot of
battery operated receivers.

The tuning system comprises a W.154 Aerial Coil tuned by an
air dielectric condenser, and coupled to the aerial by a *‘ separa-
tor » condenser, giving a wide range of selectivity and volume
control.

The mechanical layout of this receiver centres around the “ 313 ”
disc drive which has been developed forit. This is a slow motion
dial with a large and attractive escutcheon plate, on which are
symmetrically arranged the selectivity, reaction and tuning con-
trols, together with two push-pull switches which give wave-
range and on-off switching. A third push-pull switch at the
back of the set is provided for switching off the lamp which
illuminates the translucent tuning scale. Ilumination is only
required when tuning the receiver, and the provision of a switch
in this way effects considerable saving in L.T. current.

As already mentioned, the ** 325 ” Star is available as a complete
kit (less, of course, valves and batteries) at the price of 39/6.
For the benefit of those constructors who may have several of
the Telsen components required for the set, a ‘325" Star
““ Constructor’s Outfit ” is put out, so that they may,
on purchasing this outfit, and the balance of the
components required, build the receiver without
purchasing the complete kit. This *° Construc-
tor’s Outfit ” (W.326) contains all the non-
standard special components, such as
panel, baseboard, battery cord, and the
small parts such as insulating
washers, wire, terminals, etc.,
which are necessary.

LONDON REGIONAL

A full size Blue Print, containing full constructional details
and operating instructions together with a list of the parts
required to build the “ 325 Star ” is supplied with each
complete kit.

In addition, for the benefit of the intending constructor the
Blue Print only can be obtained on application, price 1/-.
It can then be decided what further components, if any are
neccessary for the building of this set.

The Telasen ¢ 326 8TAR ' completely
assembled and ready for testing.

A left hand tuning condenser is specified, but, as the ‘313 "
disc drive dial has a two-way scale, a right hand condenser may
be fitted if required.

The construction of the receiver is simplicity itself, and the resuits
when finished, are equal to those given by many factory built
receivers costing three or four times the price, a
performance all the more satisfying because of the
low running costs of the set.

RECOMMENDED VALVES

Make .. HF. Det.  Pentode
Mazda .. HL2 L2 P220A
Mullard PMi1HL PM2DX PM:zo:z
Marconi

or Osram HL2
Cossor. .

L2100 P2
210DET 210LLF  220P

LONDON
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A Complete List, giving Catalogue Nos., Descripti i
P giving Catalogue Nos., Descriptions and Prices.
The items printed in heavy type are newly introduced. Those marked with an asterisk (*) have been re-designed
or reduced in price.
Cat. No, Description Price Cat. No. Description Price Cat. No. Description Price Cat. No. Description Price
H.F. CHOKES FIXED CONDENSERS—contd. )
*W.74 Binocular H.F. Choke .. 3/6 W.207  .0001 mid. Tag M W17 2 afn%.o '2‘5[\?211:4 Ps -/6 SWITCHES
W.340 All Wave Screened Bi- W.208 0002 mfd. . 41d. W.418 .2 amp. 6.0 volt 1/- *W.107  2-pt. Push-Pull .. -
nocular H.F. Choke 4/6 W.209 0003 mfd. " 43d. *W.108 3-pt. Push-Pull .. -
*W.75  Standard H.F, Choke .. 1/6 W.210 0004 mfd. ,, 44d. *W.153  4-pt. Push-Pull .. 1/3
W.341 Standard Screened w.211 0005 mid.  ,, 43d. FUSE HOLDERS *W.297 Mains Type 1/6
H.F. Choke . 2/6 Ww.212 .001 mfd. ' 43d. W.146 Battery Type ~/6
«W.221 Short Wave H.E. Choke 2/6 w213 002mid. 7 W.208 Power Type .. -16 —
W.342 Short Wave Screened 3 JER— PRSI
H.F. Choke .. - SELF-SEALING CONDENSERS W SN LEAKS . TERMINALS, ETC.
232 01 mfd., 500 volt test 3 . .25 megohm - ) . ]
L. GHOKES w2 o1 Eid o vf ’es ' };3 Whs 2 8" s - —56 W.204 Terminal Block .. 16
*W.68 40 hy. L.F. Choke 49 | sw23i 1mfd . . . .. 18 w250 1 . e I8
*W. 89 100 hy. L.F. Choke 4/9 *W 220 25 mfd. , . s 1/6 8&251 2 . . .. -~/6
——— “W.228 Smfd. . . 1/8 252 3 . -/8
OUTPUT CHOKES *W.227 1 mfd. T ,: - ‘;9 W53 4 :: /6 W 301 TONE COFRECTORS
*W.71  Output Choke .. 6/3 *W.226 2 mfd [P 2/6 w254 5 4 . -6 oW 31§ gen}ode {_one Corrector  2/8
“W92  Tapped Pentode Output *W239 .01 mid., 1,000 volt test’ 1/9 — - Variable Tome Corrector 4/8
: Choke . 6/9 *W.237 0dmid. , . 1/9 W.148 Grid leak Holder -8 W.336 336 Unit .. 5/8
*W.172 Power Pentode Output :W.ZSS Q1 mfd. v 2/~ _— —
Choke .. o6 | sw2se 2Smid .o 2/~ RESISTANCES (FIXED)
~w‘§g§4 15 rx;lffél. e g//é Cartridge Type i— TRANSFORMERS
SMOOTHING CHOKES W lmd e v Be | Waes  asooe i- Intervalve :—
+W.302 Smoothing Choke, 28 hy. 12/6 ot ’ W 264 200 " :7: :wgé 1.75: 1 ** Radiogrand " 9/6
W Spgering Gk 1¥ g | smrsmamemook | NS G A
P, E - » - *W.6C 7: ” o 9
*W.175 4 mfd., 500 volt test 49 | W26 750, - | *w.es 31 Ace” oo
COILS *W176 6mfd. ,, . . - 1= w268 1,000 1/- *W.65 5:1 o Y
W.349 Iron Cored Coil .. 86 | w177 8mfd 9/6 w26 1,500 1/~ W.327  5:1 Audloformer 11;(5
W.422 Twin Matched Iron *W.178 4 mfd., 1000 volt test .. 6/6 W.270 2,000 ,, 1/~ .
Cored Coils .. 17/- *W179 6mfd. ,, . 9/6 w271 3,000 1~ —
W.423 Tripledhéa:lched Iron 25/6 e w.272 4,000 ,, 1/~ OUTPUT TRANSFORME
Cored Coils .. / 273 5,000 ,, 1/- R RS
+W.76 Dual Range Aerial Coil..  5/6 ELECTROLYT‘C CONDENSERS W274 10,000 14_ “W.62 “ "
h Voltage 4 ” B 1:1 * Radiogrand . 9/6
#W.154 H.F. Transtormer Coil . 4/6 Hig w.275 15,000 ,, 1/- *W.63 Multi-R e
"W 216 Screened Coil 7 W.393 4 mid., 275 working w276 20,000 ., - ‘ ulti-Ratio ™ Radio-
*W287 Twin Matched Screened peak voltage .. 36 w277 25,000 ., 1j- g
Coils 14/6 W.394 6 mfd., diﬁo .. .. 3/9 w.278 30,000 ,, 1/~ .
*w.2s8 Triple Matched Screened w.395 8 mid., ditt 4/- W-279 50,000 . 1/~
21/6 W.396 4 mifd., 500 working W.280 60,000 ,, 1- MAINS TRANSFO
+W.200 Band Pass Coil Unit .. 14/6 peak voltage .. 4/6 | wi2s1 80,000 . 1= FORMERS
*W202 Band Pass and Osclllator W.397 6 mfd., ditto 5/~ W.282 100,000 1/ W.291 100/110 v., 40/100 cys. 32/6
g " / ¥ /
Coil Unit 21/6 Ww.398 8 mfd., ditto 5/6 W.283 150,000 1/~ W.300 200/250 v., 40/100 cys. 32/6
*W.293 Oscillator Coil .. 7/6 Low Voltage W.284 200,000 ,, i/- W.301 200250 v., 25/40 cys 43/~
*W.294 Ditermediate Frequency 216 V\X’i?}g g‘s’ mﬁi‘ *;: %2 :”g}:: g//‘f [ Ww.360 2021/2?02‘;5,48 12910 cys.
+5.330 Sug;?k?goggsg (’;I“);rlpe N;a / W.401 25 mid. at 50 volts 3- W.286 Ca}xi(t){égrge Resistance " .T.275-0-275  32/6
$.330 .. 21/6 i B —
SMALL TUBULAR CONDENSERS p—
w.217 Coil Sw1tch Coupling As- W.402 .0001 mifd. 1/- Spaghetu Type :— CLASS B COMPONENTS
sembly /6 W.403 0002 mfd. - W.109 800 ohms -/6 W.343 Driver Transformer,
W.218 Coil Switch Knob' Assem- W.404 .0003 mid. 1/- W.110 600 ,, -6 1:1 8/6
bly 1/- W.405 .0005 mfd. 1- w ii; . ggg ” -/6 W.359 Driver Transformer.
. W.406 001 mid. - W18 1,500 :;g W.344 0|:t.51;t Transformer . 88/2
TUl;;Nd?](i(t)lzPENSERS A oa mid: - wiis 2000 ¥ /9 W.345 Output Choke ... - e
cwaso 00028 mid. 26 W.409 .006 mfd. 1/- Wals 3,000 L, :}g W.337 7-Pin Solid Valve
‘W13l 00035 mifd. 36 | W.410 .01 mfd... 13 | Wiz 5000 . .. .. 8 338 7 pachnti e
“W132 0005 mfd. . 36 | W4l imid. .. ve | Wizo30e v o P W THR Aﬁ"ﬁ.‘fc"’pmmc 9
*W.339 Single Londenser Umt 7/6 I W.119 15:000 :: : o 1= ve Holder 1
*W.306 {);v& (éant"ed K 1%6 CONS‘TRUCTORSS’ KITS VWV.lgo gg,ggg + 1/- -
~ With dust cover, ex a 2/~ w.320 Al Mams S.G.3 200/250 121 ) " i/-
*w.307 7np}11e Ganged 1%;2 50 ¢ / 1 W.122 30,000 15- VALVE HOLDERS
With dust cover, extra w322 All Mams s G.3 200/250 w.123 50,000 1/6 W.224 4-pin Solid Type -/6
TUNING CONDENSERS W32l AL Maind $.6.3 100/110 131 Wiss gg'ggg " Ve W .{;ﬁﬁ i‘ﬁtff}gﬁpmm :{S
Bakelite dielectric :— W23 S v. 5(;:1 st F ‘gg;g W.126 100,000 ,, 1/6 W.223 5-pin Anti- xmuophomc -/10
YW.104 0003 mid. o2 w23 Sggg Slxec ive Four .. o4/2 W.198 Universal .9
*W.193  .0005 mfd. . L2 N BT . a9ie VARIABLE RESISTANCES ———
*W.350 Aerial Senes, .0003, W.414 ** Class B *’ Four with W.209 Hum Adjuster .. 2/6 VOLUME CONTROLS
with Switch - B cabinet and moving — W.298 10,000 ohms 3/-
RSN WAls g;ﬂ sp}ga’)fex ith 117/6 RESISTORS W.295 50, 000 ohms . 3/~
wpacriow cowpmsens | wars <GB win ™ | wan B bmerey: | VB SRS
:VV;’ g;g ggg%sn;g}d . i;g moving coil speaker 77/6 W364 1,000 o o ow }é: i ’
*W334 0003 mid. 1/9 ) W68 1,280 womow o U
*W 358 0005 rofd. 2/~ CONS:IA‘RUCTORS OUT‘I’?ITS e 0000 . Lnon l/- MAINS UNITS
*W.357 .00075 mfd. 2/~ Mt ‘.él-géssl‘,‘l’,‘.”l;f““;e e W.368 20000 . o o o i W.346 H.T. Unit and L.T.
— W.413 Battery S.G. Three .. 3/6 w369 25000 . . . . U- Charger  for AC 6
DIFFERENTIAL CONDENSERS w.305 « Super-Slx . .. 18 W.419 50,000 ,, ,, , o, L W.347 HT and L.T. Unit for /
*W.353 0001 mfd. . 2/~ W.304 er Selective Four 7/6 W.370100,000 ,, ,, ,, , 1- . SN ains 716
*W.352 00015 mid. 2/- W.303 AP Shatns S.C 3 7/6 W.371250,000 ,, ,, ., . 1/- /
TWS2 00015 mi SRR w303 Al Mains3 e W.372 500,000 A 12 w.348 H. ’I‘. "Unit for D.C.
— v wg;i 280 ohims, T watt type 1/- Mains.. .. .. 35/
. . 1/- —
COUPLING UNITS W375 1,000 . o o e
\v | PRE-SET CONDENSERS wais Gor e 216 Wars 4000 o on o w 1 LOUDSPEAKERS
W.152 .0001 mfd. . 1/8 ¥ s o w v -
*W.151 0003 mid. s w.215 10:1 12/8 w.377 5,000 1. *W.54 Loudspeaker Unit 3/6
/ wess R.C ' v o U b w70 Major Ch
sW150 001 mid. 1/3 . . oA W78 10,000 . wow w B T A assis o ue
® < - N - -
B " pIALS Wik S LUl N 4| LM meschmomin o
. \ 4. 0,000 N ' . 1/- . O € as! caKer N
FIXED CONDENSERS L o e Beown . Vs | wasiieoeoe oL 0 i __1lin dia. 11/6
Mica o w184 Thuminated Disc Drive. . 26 | W-382 250,000 . . . . v- *W.183  Complete Chassis 5"“"’” A
wHo  ema =8 | swis7 Swall Dise Drive Cog)s | W.383 500,000 Mpin dia. . 12/6
2 K mid. - K w318 Di i 3 . ohms 2watt 2 -
W24 0003 mid. Tlg | w13 187 Disc Drive 36 | Ww3ss  BI0 . w o w ty,',’e f —
W.243  .0004 mid. /6 w386 1,000 .. . . . 2/-
W.244 0005 méd. -/6 wals 100 XI%SESB " / w387 1,250 ., .. ., ., 2/- RECEIVERS
W.,245 .001 mid. -6 .318 100 mA. Fuse Bu .. -8 w.388 5,000 ,, ,, 2/- oW, ir- i
W26 002 mid. 1- Mains Type— W389 10000 . . . . 2- WS A ainet . 07/6
W.247 .006 mid. . 1/3 W.199 .5 amp. . A w.390 20,000 ,, ,, ., 2/- W.334 Air-Marshal 3 Receiver,
*W.510 .01 mid. . 2/~ W.200  1amp... .. L W.391 25,000 - ’ ’
W A z waol 3 y oo o a2/ Moving Coil Speaker .. 105/~
‘\Q'.,Bl 1 .02 mfg. /g W.ZU‘Z 2 amp.. . .. .. -6 Ww.421 50,000 ,, ,, ,, w 2 464 ** 464" A.C. Mains
W.316 05 mid. 4/ . amp... .. . =/8 W.392 100 000 ,, ,, » - Recelver ..189/-

COND LTD., at 148-149, Great Charles Strest, Birmingham, 3, and Published by the Proprietors

Printed by JAMES
TELSLN ELECTRIC CO., LTD., Aston, Birmingham, England.



aad“/ wusels - switch over to

TELSEN
MAINS UNITS

for better reception at a fraction of the cost/

HE new Telsen Mains Units are the outcome of long
research and experiment by Telsen engineers. No
effort has been spared to achieve their perfection, every
conceivable refinement being embodied in their up-to-the-
minute design. Switch over to Telsen NOW, and rid
yourself for good of the distortion and L.F. oscillation
which accompany run-down batteries, and the constant
expense incurred in their replacement.

H.T. UNIT AND L.T. CHARGER FOR A.C. MAINS

This unit, which is suitable for input voltages between 200 and 250
at 40 to 100 cycles, will be specially welcomed by owners of battery
receivers who, while they desire to enjoy the economy of power
supply from the mains, do not wish to discard their battery valves
in favour of the A.C. variety. The unit is very solidly built and is
completely screened by an artistically finished metal case. The
H.T. output is 28 milliamps. at 150 volts with separate maximum,
detector and screened grid tappings, on each of which a cheice of
high, medium, or low voltages is available. Very generous smooth-
ing equipment is provided to eliminate hum. Provision is made
for charging 2, 4 or 6 volt accumulators, at 0.5 ampere, and the use
of these facilities leads to such a saving of charging costs that the
unit soon pays for itself.

No. W.346 Price £4 17s. 6d.

H.T. AND L.T. UNIT FOR A.C. MAINS

As regards input and H.T. output, this is similar to the “ H.T.
Unit and L.T. Charger "’ No. W.346, but as it is intended to provide
complete power supply for receivers employing A.C. valves, the
L.T. charger is replaced by a centre tapped transformer winding
capable of supplying 2.5 amps. at 4 volts. It is a very well made
component, and will be particularly appreciated by home con-
structors.

No. W.347 Price £3 7s. 6d.

H.T. UNIT FOR D.C. MAINS

This unit is designed for D.C. inputs of from 200 to 250 volts.
Adequate smoothing is provided to remove ripple, and the output
is approximately 28 milliamps. at 150 volts. Three tappings are
provided, the maximum, screened grid, and detector tappings, at
each of which a choice of high, medium or low voltage is available.
The unit is enclosed in a well finished metal case which provides
complete screening.
No. W.348 Price 35/-
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RADIO COMPONENTS FOR LASTING EFFICIENCY



THE WONDERFUL NEW

TELSEN 464

RECEIVER

Incorporating

THE NEW IRON-CORED COILS
VARIABLE TONE CONTROL

MOVING COIL LOUDSPEAKER
and e ery wltramodern
i't%fﬂ(’fﬂ?ﬂf in aleauts /ﬂ/

WALNUT FINISHED CABINET

£990.

or can be had for 158 down
and |2 equal payments of 169

Our previous experience in the all-mains field has been a valuable
aid in the production of this superb new all-electric receiver, its truly
brilliant circuit incorporates every conceivable ultra-modern refine-

ment including the new Telsen lron Cored Coils, Variable Tone

Control, Moving Coil Speaker, Single Knob Tuning and wavelength

calibration,

The really astounding selectivity, amazing sensitivity, exceptional

volume and wonderful tone places this set in the front rank of

all-mains receivers.

See and hear it at your dealers to-day, it will revolutionize all your _

existing ideas of radio performance. RADIO RECEIVERS

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO.LTD. ASTON BIRMINGHAM





