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Introduction

T HE present, popularty of midget radio receivers is very marked, and for
the benefit of home constructors who desire to build small receivers
capable of giving good performances this Manual has been piepared. Tesied
circuits, with the fullest possible building instructions, are given, and even
the beginner should find no difficulty n building receivers to*these designs.

Because of the small sizes of the chassis, wiring diagrams have not been
shown, except in the case of the Personal Portable battery set. Such diagrams
would be chiefly a matter of artist’s licence, for it would be impossible 10
show the components in their true places—wiring and small resistances would
be hidden by by-pass capacitors, etc., and whilst the final diagram would be
of no help 1o the experiencad constructor it might well confuse the beginner

In place of wiring diagrams a short chapier on the subject of wiring and
-construction is mcluded.

A great advantage to the constructor of midect receivers is the cuse wiih

which cabinets for such sets may be made at home and finished simply in

bright enamel or other decomtivg colourings o harmonise with the room. in
which the set is placed. A bright,‘ well-toned and cfficient receiver in every
Teom can be the aim of the midget set constructor.

THE MIDGET RADIO
CONSTRUCTION MANUAL

Chapter [

A “ PERSONAL * SUPERHET
FOR THE MEDIUM WAVEBAND

PROBABLY no type of receiver hag become so fapidly popular as the
** Personzl ** set. a midget superhet which can be carried about in the
hand—sometimes in 1he pocket—for radio reception at amy time and
practically in any place. The personal midget receiver is a direct result of
modern trends in component design. using, as it does, ministlure glass-based
valves and a layer-buitt H.T. battery, and although the home constructor is
not quite so well served as the commercial manufacturer insefar as miniature
components are concerned. it is now possible for him to build his own
personal set. Generally, this will not be quite so small as the manufactored
article. but it need yield nothing in efficiency to the commercial designs, and
the circuit to be described has been developed from a long and exhaustive
series of bench trials and cxperiments which have colminated in the
production of a reatly excelicnt litile receiver.

The personal set has iis own drawbacks, as might be expected. Battery
life is not grea, especially so far as the H.T. battery is concemned, for a current
of something fike 12 or 13 mAs. is drawn from a batterv whose size is of the
order of 47 % 3" x 11", but ia the present design the life of the L.T. battery
is excellent as the battery drain is only 50 mAs.. the valves being connected
with filaments in serics. The potential drop across the filament circuit is
also used for grid-biasing.

A 3" speaker is used in the personal receiver. and this means that toae
cannot be perfect. The personal recelver, however, is not intended to give
high fidelity results. and it should not be thoughi thai tone is bad or that
vibration, note cracking or other such effects are obtained. Tone is actually
quite pleasing, particularly on voice.
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THE GENERAL CIRCUIT

The general circuit of the personal portable is shown in Fig. 1, although
it is necessary immediately to point oy that the input circuit, shown as a
conventional tuned coil, can also take the form of a frame aerial input. When
the personal set is to be used in a semi-fixed position. as in g camp or beach
hut, the use of 4 normal tuning coil inpyt coupled with an aerial {which need
be no larger than about 10° or 12* in length) is recommended, and in a good

reception arca it is guite possible that a metal plate aerial, or an open spiral |

of wire wound within the receiver case, woald bring in stations all round the

winding 10 aflow an cxternal aerial and earth to be coupled in inductvely,
Fig. 2 shows the input circuit using a frame aerial and also an alierna-

The first tuned circuit has A.V.C. applied in common with the LF. stage.

The only real difficulty encountered m the tests on the proiwotype was to
ensure stability in the LF. stage. Various types of I.F. transformer as well as
various methods of valve feed were tried, but it was found impossible entirely
to eliminate feed-back gver this stage apparently by reason of the close
spacing of the compenents. The most satisfactory method of stabilisation
proved to be the addition of a shunt resistance across the secondary of the
first LF. transformer (R2 in Fig. 1), adiusting this resistance to give the
greatest gain and efficiency possible whilst maintaining stable operation.

The correct resistance value for the original receiver was 100,000 ohins,
and this value may be incorporated when building up the receiver, On the
first test the resistance should be checked after the alignment procedure is
complete; if gain seems low then the resistance may be increased, but if
gain is high and there is LF. feed-back, made evident cither by howling or by
the cracking of notes on powerfu} passages of music, then the resistance can
be decreased a littte in value,

If feed-back is sufficient to cause howling the resistance value required
would be approximately 47,000 ohms: for distortion on a strong signaf the
decrease need not be so great and a valve between about 60,000 and 80,000
ohms should be found coTTRCt. »

The demodulator-first audio stage is conventional, althbugh it will be
noted that there is no 1.F. filter between the second LE, tragsfo mer and the
volume control. As a result CII is required, by-passing the ;‘-gde of the
audio stage (o earth.

In the outpu: stage the centre of the filament ig by-passed tofthe chussis,
This capacitor is not stricly necessary. but jt provides a slight improvement
in tone and volume and, as the specified capacitor is very small in |f7}ﬁical
size, it was retained in the onginal receiver
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Fig. 2. Input Cireuit using a Framie Aerig!

FILAMENT CIRCUIT

When the filament circuit is being wired up some care must be taken o
observe the wiring kev shown in Fig. 1. The filaments are connected in such
a way that that of the ouiput vaive is 7.5 volrs positive to the chassis: as the
grid leak of this stage is taken to the chassis the valve is autornaticakly biased.
The LF. valve is next in the chain whilst the demodulator-first audio valve
filamen! is at chassis potential. so that audio gain is full and there is no detay
on the A.V.C. line.

The Use of Normal Size Tuming Capacitors

The original receiver was built using a normal size 300 pfs. tuning
<capacitor, Jackson Bros. Type E 2-gang, and this capacitor is not oo
difficult to fit into a firly small space. When this or any other 500 pfs. tuner
is used the oscillator coil should be a Weymouth HO3, this coj} being no more l

TUNING ARRANGEMENTS ”
'

than 13" in length and }” overall diarmeter, yet possessing an iron-dust core,
which enables the padding operation te be carried out easily and efficiently.

If the input circuit is to use an ordinary coil the Weymouth HA3 is sed,
but for portable operation the frame actial described later matches perfectly
with the Wevmouth HO3 coil.

t4E MiDGEr Rapio 1l

If size is not of greal importance the Weymouth KO3 and KA3 coils may
be used; these are equivalent to the H types, but are fitted into cans and,
instead of the delicate connecting wires of the H series coils. have sturdy
soldering Jugs.

When connecting up the H typs coils care must be taken 1o clean both
cotton covering and enamel insulation from the wires; coding is by means of
a coloured bead on cach coil lead.

The H type coils arc mounted by a 6 B.A. bolt tapped into the end of the
ormer.  With either H or K coils the wimming capacitors are all 50 pfs.
maximum: when the frame aerial is used, however, the oscillator trimming
capacitor should be increas=d 10 100 pfs. The colour coding of Fiz. 1 is-for
Weymouth H or K coils and P4 LF, transformers.

MIDGET TUNING CAPACITORS

Messrs. Jackson Bros. are now producing 1 miniature wner, type M. M.
2Z-gang, which may be ordered through retailers {price 13/6), and this s
excelient for persanal receiver construction if suitable coils are used. In order
that the tuner may be kept small the maximum capacitance is reduced to
362 pfs., whilst a second type of M.M. has a slightly lower maximum
capacitance to give a capacitance swing of 300 pfs. Ifa miniature component
is ordered then the 300 pfs. swing should bz sperified; suitable coils for use
with this capacitance swing are to be found in the Dzaco range. The
Weymouth H and K coils are for use with a 500 pls. wner and so cannot be
used with a 300 pfs. without upsetting the tuning range.

If an external aerial and earth are to be used and a normal coil-capacitor
tnput circuit employed the aerial coil should be a Denco Blue 2C. whilst the
osciliator coil for either an aerial coil or a frame aerial input. should be a
Denco Red 2C.

The type C coils are chassis mounting, a 4 B.A, clearance hole taking
the coil thread, and ihe core adjusting thread protrudes through this bushing
so that both the coil mounting and core adjustment are at the same end of the
coil.

THE FRAME AERIAL

The frame aerial used with the original receiver and toned by a 300 pfs.
<apacitor is wound on a former sized T4 % 43" x 247 this former being
an open rectangle which would just fit into the receiver case.

The winding consists of 20 turns of 30 S.W.G. enamelied wire, the iurns
being spaced one from the other slighily so that the whole 20-turn winding
occupies & depth of 2”. Fig. 3 shows the method of construciion. The ends
of the winding are anchored by threading them through double holes in the

ume, and are taken directly 1o the first section of the luning capacitor.

The matenial of the frame was stout cardboard: thin plywood may be
used in place of cardboard.
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Fig. 3. The Framc Aerial

The receiver was built inlo a wooden case—a metal case would, of course
shield the frame aerial—with the frame aerfal in placcas a * lining *to the case
the receiver and batteries being within the frame aerial.

Beside the main frame winding is placed a smaller winding of five turns
of 30 S.W.G. enamelled wire close wound, to act as a coupling coil for an
external aerial and earth. The tuned and coupling windings are separated
by }”, and the small winding should be at the “carthy ' end of the tuned
winding.

If the frame aerial is to be used with a 300 pfs. tuner the wned windiny

must be increased by tea turns. so that the whole wned winding is then
30 wrns, the spacing being reduced so that the winding depth is stll 2”.
The final exact number of turns should be checked by trial since it may be
found desirable to add or subtract a tum: the increase in distribured winding
capacitance and the reduction of nming capacitance swing mean that the
final matching between the first tuned circuit and the oscillator must depend
on a little experiment.

When the main tuned winding consists of 30 turns the aerial coupling
coil should be increased to seven turns.

If the personal receiver is built 1o fit a differemt sized case from thut
specified, and the frame aerial is therefore wound on a different size off
rectanguiar frame, the number of turns in the main winding will mosul}
probably have to be altered to maintain the tracking-~that is. the matchin

THe MibGeT Rapio

between the first tuned circuit and the oscillator tunipg. The new winding
must be determined by experiment, starting with, say, a 20-ture winding and
adding ot subtracting tums until the oscillasor circuit can be brought into
alignment with the input tuned circuit when the receiver is tested and Iined up.

COMFPONENTS LIST FOR THE -~ PERSONAL - RECE!VER, FIG. 1
Tening Components for different Input Circuits

ToneNG COMPONENTS FOR 500 pEs. CAPACITORS

Li, L2 .. Aerial eoil, Weymouth HA3. Or frame aerial, as:iex
L3, L4 Oscillator coil, Weymouth HO3,
Cl 4-50 pfs. Walter Instruments MS50.
C2,C4 500 pfs. 2-gang capacitor. J1.B. Type E-
Cs As CI when Weymouth coil is used.
2 x 4-50 pfs. in parallel, Walter Instruments MSs0

when frame aerial is used.

C6 500 pfs. mica. T.C.C. Type CM20N.
TevinGg CoMPONENTS FOR 300 755, CAPACTIONS

Lt E2 . Aerial coil, Denco Blue 2C.  Or frame aerial, as tex
L3, E4 Oscillator coil, Denco Red 2C.
C1,C5 4-30 pfs. Walter Instruments MS30.
C2,C4 300 pfs. 2-gang capacitor. J.B. Type M.M.
Cé 350 pfs. Use 300 pfs. T.C.C. Type CM20N. witl 49 pfs.

T.C.C. Type CC30y (Disc) in paraliel.

COMPONENTS STANDARD TO Ermgr TUuNNG CirouT

C3,C3,.Cil 500 pfs. mica. T.C.C. Type CM20N.
C7,C12 0.0] mfd. tubular. T.C.C. Type 543.
9 .. 0.005 mfd. tubular. T.C.C. Type 543
C10, C13 0.1 mfd. tubular. T.C.C. Type 246.
Cl4 25 mfds. 12 v.w. Electrolytic. T.C.C. Tvpe CE1IB
R1 160,000 ohms, ! watt.
R2 . 47,000~ 100,000 ohms, ¥ watt. See fext.
R3, RS 2.2 megohms,  watt,
R4 1 megohm volume control. Centralab midger.
RS 4.7 megohms, } watt.
Ré I megohm, 4 watw
RT 3.3 megohms, $ wat
R9 180 ohms, } watt
R0 220 ohms, } watt
R1! . 200 ohkms, } wau
Ri2 . 330 ohms, § watt

All resistors are standard vafues., If } waut components ane nol obtaig
able, § watt components of equal value may be vsed.
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irT. 1,2 Weymouth LF. transformers, Type P4. Order LF:T.A
withour fiying lead, for single-ended valve.

Sp. with T Celestion 3% speaker with midget output wansformer
maiched 10 5000 ohms anode load.

Si ‘ 5.P. On-Off switch. ganged with R4,

Vi Mullard DK9I,

V2 Mullard DF91.

V3 .. Mullard DAF9I.

V4 Mullard D192

4 B7G chassis mounting valveholders.

Chassis, cut and bent from sheet ajuminjum, 63" long, 14” wide,. with end
supports 21" high. See diagrams. ]

Carrying case (wooden if frame aerial is to be used), 8” x 537 recessed o
take panel 75" x 51%, 41" deep.

2 LT. battery plugs.

Springy brass strip for battery clips. etc

2 control knobs, Eddystone 1044.

2 Banana plugs and sockets for exiernal acdial-earth connections.

H.T. Battery: Vidor L5500 or surplus replacemenis type, 67.5 voits.

L.T. Battery: Vidor L5059.

CONSTRUCTING THE PERSONAL RECEIVER

All the units which make up the complete receiver are mounted on the
front panel, which may be of either sheet aluminiuny or brass; the metal
panet appears to have no shielding or screening effeet on the frame aerial when
this is used.

The valves, I.F. transiormers. oscillator coil (and input tining coil,
when this is used) are mounted on a smal! strip chassis whose overall and
drilling dimensions are shown in Fig. 4. Note especially the angies at which
the valwholder retaining-screw holes are drilled which, in tum, determine
the manner in which the valveholders are placed in the sirip chassis. These
angles of roation cnsure that the valves are held in positions which prevent
their internal electrodes from sagging togetber when the valves are horizontally
mounted, as they are when the receiver is stoed on one end. If the consiructor
is in any doubt as to the method of mounting the holders hie has only to
inspect the valves themselves. It will be found that in each valve the
clectrodes are mounted on a row of supports: when the valves are to be held
in the horizontal plane this row of supports must be verrical, Secure a
soldering tag under one bolt of cach of the valveholders to act us earthing
poinis.

The mounting lugs on the two LF. transformer cans are rather large in
view of the chassis size, and they are accordingly trimmed down—they can
be cut by shears or even by one or 1wo strokes of a single-edged razor blade-
and then drilled with new 6 B.A. clearance holes. It will be notad from Fig. 4
that LE.T.1 and L.F.T.2 each have one mounting hole common with the
mounling holes of the valveholder for V2.

I'e. MipGer Rapio
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The strip chassis has end supports bent up at right-angles to the valve-
LF. strip. By means of these end supports the strip is mounted on the main
panel in such a way that it becomes a cradie with the valves and LF. trans-
formers and coils held between the strip and the pancl. All connecting tags
and Jugs are then readily accessible and small components such as resistors
and capacitors are mounted directly across the valve and LF. transformer
connecting tags.

A general rear-panel view of the receiver is shown in Fig. § where it can
be seen thai the tuning capacitor illustrated is a full size J B. Type E 500 pfs.
tuner, This type of tuner has its fixing feet removed, and the rivets holding

them to the capacitor frame can be dnlled away. Pressed holes will be found |

on the front frame plate of the tuner, and the component is bolted to 1he
panel by 6 B.A. bolts " in length which pass through these frame holes and
through holes drilled in the panel. The tuner is spaced from the panel by 3"
washers; this spacing accommodates the raised bearing on the capacitor
frame which carries the main tuning spindle.

In the original model no slow motion drive was used, and direct tuning
drive was found o be guite convenient. A tuning scale was drawn up by
hand and fastened round the tuning spindle. 2 pointer type knob baing used
as the combined tuning drive-tuning indicator. En the original model, no
effort was made to hide the various boltheads which protruded above the
panel surface. but in a * finished * model these bolts can easily be camouflagsd
by first covering the pancl with thick card. the card having holes cut i it
to surround each bolthead so that head and card are level, the card then
being covered in its turh by leathercite, thin sheet ivorine fon which the
tuning scuk coutd be drawn direct), cloth or any other decorative covering.
The tuning spindle and volume control-on-off spindle would be the only
parts protruding through this final panel covering, and a decorative loud-
speaker fret could also be cut to cover the speaker aperture which must, of
course, be cut in both metal panel and cardboard cover.

IF a final covering of cloth is used the loudspeaker aperture requires no
fret design, and may be covered completely by the cloth.

Above the main tuning capacitor is mounted the loudspeaker, with the
midget volume control-switch bolied directly to the panel between the two

larger components.

THE H.T. BATTERY AND OUTPUT TRANSFORMER

Special note must be made of the methods of mounting the KT, battery
and the ouiput transformer, for both of these units are supporied by the main
tuning capacitor: the side view of Fig. 6 is fully explanarory.

The battery is held in a strong clamp made of springy brass strip which
is bolted firmly to the * top ' of the 1uner frame ( 10p * when looking at the
rear view of the receiver with the panel vertical, as in Fig. 5). further support
being given 1o the baitery by a second clamp of brass strip bolted 1o the strip
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¢hassis. The battery is distanced from the pane! by the depth of the loud-
speaker, of course. but even so the 1otal depth of the receiver at this point is
no more than 3},

The outpul transformer (@ * Radiospares * 30 mAs. multi-ratio midget
was used in the original) is fastened to the rear of the tuner frame; not by its
fixing feet but by a metal strap so that the transformer can lie on its side thus
reducing depth. The metal clamp around the wansfoermer laminations. with
Wi driifed fixing feet at its ends, can be removed if desived, but there is no
real need for this and retaining the clamp ensures that there will be no
lamination chaiter.

The depth of the receiver from the front panel to the output transiormer
is 33",

Note that the connections to the HLT. battery are made of rabber-covered
flex leads whose ends are actually sweated to the battery contacts. This avoids
the making of a complicated contacting strip or arm and 1o1ally obviates the
chance of shortCircuits or other damage. The leads must be sweated on 1o
the battery terminals as rapidly as possible; well clean the leads and terminals,
then lightly tin and make the joints resting the iron on the terminals for as
short a time as possible to avoid heating up the battery.

‘THE L.T. BATTERY

It remains only 10 find room for the grid-bias battery used to supply the
filaments. The battery is rather large in proportion to the rest of the receives
but tests with series and pawallel connected filament circuits, and with separate
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and combined H.T. and L.T. batterics. showed that the ¢xtra space needed
was worth providing in terms of circuit simplification and efficiency of supply.

In the original receiver the battery is clamped Lo the rear or bottom of the
receiver case so that when the recciver, on the panel, is dropped into the case
and fastenced down the L.T. battery takes up the position shown by the dotted
line in Fig. 6.

The battery leads are made sufficiently long to allow the set to be with-
drawn from the case without breaking the L.T. circuit; rubber-covered flex
leads are again employed and are fitted with normal banana plugs for
insertion intn 1he battery sockets.

IMPORTANT. CONNECT L.T. NEGATIVE TO SI AND LT.

POSITIVE TO HEATER CHAIN

REMEMBER TO TAP OFF 75 VOLTS FROM THE BATTERY
DO NOT USE THE FULL 9 VOLTS AVAILABLE

ALIGNING THE PERSONAIL RECEIVER

With the receiver built and the wiring checked carefully. it may be
switched on and aligned before being fitted into its case. To bring the set into
correct operation a signal generator is very desirable; the receiver can be
timmed without a generator, but the work is then made much more difficuit.
The constructor who has no signal generator is advised (o take the receiver
to a good service engineer who has the instruments and who will carry out
the work.

If the receiver has been built to instructions it may be taken for granted
that the frequency changer oscillator section is working comectly, but if it
should be desirable to check the action of the oscillator break the connection
of R1 with point B and insert a low range milliammeter or a microammeter
in the circuit. A reading will be obtained if the stage is oscillating correctly.

First align the LF. stages and check the demodulator and output stage
by feeding into the frequency changer control grid (point 6 on V1) a 465 kcs.
modulated signal. Use a fairly high output from the generator at first and
trim the LF. transformers from the demodulator stage back to the frequency
changer anode winding, setting each core adjustment to give the best volume
possible and reducing the gencrator output as soon as possible until only as
low an outpur as will give clear indications is used. At this point check
carefully on the damping of R2 across the secondary of the first transformer,
varving the generator outpul and ascertaining that the damped winding can
be peaked or tuned exactly without signs of feed-back or oscillation.

With the LF. circuits correctly aligned transfer the signal generator
Qutput lead to the aerial and earth terminals, and be sure to use the
generator’s artificial aerial for this section of the work. With some generators
1tis advisable to use the artificial aerial output, rather than the plain output,
for the LF. alignment as well; in some cases connecting the penerator direcily
across L2, C1 may lead to some de-tuning of the generator.
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If the receiver has a frame aerial the signal generator output will be fed
into the small aerial winding of five or seven turns; in sets with a coil tuncd
input circuit the feed to the aerial and earth terminals will be conventional .

Set the geperator to give a reasonably high output at 250 metres,
1,200 kes., and set the main tuner of the receiver about 1/5 in mesh. Trim!
C5 until the signal is heard; if the input circuit is much ourt of trim it may be
necessary 10 make some trial settings of Cl before the signal can be tuned.

Frim C5 1o obtain best voltme, turning down the generator output i
possible. With CS trimmed, adjust C! 1o make any further increase in volume
passible.

Note or mark the position of the wning knob o a temporary tuning
scale so that the tuner can be retumed exactly 1o its present position, and then
tune the receiver and the signal generator to 500 metres, 600 kes. On the
receiver this will require the vanes of ihe tuncr to be about 4/5 fully meshed.
If for any reason the H.T. voltage is low the oscillator may go out of action
before this tuning point is reached—a faint “plop’ indicates that the
oscillator section has gone out of action. With correct H.T. the set should
not, of course, fail to osciilate.

With both Teceiver and generator tuned, pad L4 by varying the adjust-
ment of its iron core. Using Weymouth H type coils, note that a irimming
spanner, oot a screwdriver, must be used to tune the coil cores. As the core
position is varied * Tock * the main tuner of the receiver first o one side, then
the other, of the wning point, and continue to adjust the coil core until the
signal is heard. Set the main tuner and adjust the core for loudest volume,
checking with a final rocking of ihe main tuner.

Return to the first tuning point, 250 metres, after marking the exac
tuning point for 500 metres on the receiver temporary dial, and reset thel
generator for 250 metre output. Correct the trimming of C5 for any possible
sncrease of volime, then return both set and geperator to 500 metres and
correct the padding by the coil core.

Repeat the trimming and padding operations till each has no effect upor
éither.

Now tune to 500 metres on boib set and generator and vary the corg
position of L2 (if coil tuned input is used) to obtain any possible increase o
volume. Retune both set and generater to 250 metres and correct the timming
of C1. Balance the trimmer, C1, and the core position of L2, to pive equaily
good results over the tuning band.

If a frame aerial is used this last adjustment is not possible. Instzad,
pushing the turns of the aerial very slightly apart, or closer together, 10 see i
improved band coverage is possible, and if coverage seems poor &y using
a turn more or less on the aefial. Such experiments take time, but they ard
well worth while.

Greatest patience will be needed 1o find the correct core position for L4
but when the receiver is finally aligned it will be found surptisingly sensiti .
and powerful.
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The receiver has been tested with a frame aerial at Land’s End, and with
a conventional coil inpirt circuit and a 10° aeriat in the Welsh mouontains, and
in both these difficult locations it gave excelient results.

When the receiver is finally aligned it is mounted in its case; the frame
qeniat can be fixed either inside the case walls or, by brackets, to the front
panel. A shallow lid should be fitted, just sufficiently deep to clear the two
control knobs, to give protection to the set when it is not in use.

A carrying handle should be fitted to the top of the cabinet for case
portability

Chapter 11

A MIDGET BATTERY HOME RECEIVER

MINIATURE vaives, such as are used in the personal receiver in the
foregoing chapter, have done much to popularise the modern bateery
driven set.  The large and troublesome accumulator has been made obsolete
battery reccivers now being driven entirely from dry batteries with excellent
fife dumtion, and it is therefore possible to design a most efficient receiver
which will fill not only the needs of the country dweller possessing nio mains
electrical supply but which is also sufficiently inexpensive to be built by the
town dweller as a standby or * garden * receiver; a set which can always be
brought into service at odd moments and which is ready to operate in the
event of mains failure or ° load-shedding.”

Such a receiver shouid obviously be small and neat, in order that it may
easily be stored when not in use and placed in any odd cormner af the room, or
on a small table, when pressed into service. At the same time the design to be
described was required 10 have the greatest range possible, and the receiver
5 made practicable by the remarkably efficient new Type B.5 coil pack
marketed by Messrs. Weymouth Radio Manufacturing Co. Lid. The
majority of coil packs are not suitable for use with battery frequency changers
of the DK9! class, but tesis prove that the BS pack will give excelleat results
in this receiver, and work over all three wavebands without dead spots, even
when the H.T. potential falls to 50 volts.

The set may, therefore, be made even smaller and operated from a 67.5
volt battery by Lhe experimenter who needs a reaily tiny receiver; the following
instructions escribe a receiver suitable for use with a 90 volts H.T. battery.

As the circuit employs a coitpack the receiver does not contain a frame
aerial, but is intended 10 work from an outside aerial. In most reception
areas only a short length of wire is needed; an efficient earth connection is of
considerable help 10 good reception, as with any battery set
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The circuit is shown in Fig. 7 with coils and 1.F. iransformer conaections
= _lk aﬁ W ins . colour coded 1o suit the Weymouth BS coilpack and P4 LF. transformers.
| sz x g’" ﬁ The receiver, using all standard parts aed baueries. fits a cabinet of
E‘E sg-: v @ internal dimensions 103" x 68" x 63"
f ‘ "i I.— The waveranges covered by the receiver are:—
= : » Th L V. ]6“50 metres.
A TITT00 L AR Ve ') 200550 metres.
= 1 2 | 80G-2600 metres.

" _3" ; A 4 must be noted particularly that the BS pack is tuned by a 365 pfs. swing
“ P — tuning capacitor, #of by a 500 pfs. tuner. A suitable tuner may be obtained
g from Messrs. Jackson Bros. list. Type E, and when the variable capacitor is

bought or ordered the 365 pfs. swing must be specifie

With the variable capacitor should be obtained the 21" diameter drum
and the cord driving spindle, together with an A.P.D. pointer and cord
tensioning spring,

COMPONENTS LIST FOR THE HOME MIDGET BATTERY,
RECEIVER, FIG 7.

Fig. 7. The Home Midger Battery Receivor

Cofllpack. BS Weymouth Radio Mfg. Co. Lid.
Cl, 9, Cio 200 pfs. mica. T.C.C. Type CM20N.
C2,C7,C8 0.05 mfd. tubular. T.C.C. Typc 346.
C3, 4 365 pfs. swing tuning capacitor, 2-gang: Jackson Bros,
Type E.
C5,C6,C13 500 pfs. mica. T.C.C. Typs CM20N.
Cl1.Ci14 0.01 mfd. tubular. T.C.C. Type 346.
Cl2 0.1 mfd. tabular, T.C.C. Type 346.
Cis 4 mfds. 200 v.w. Electrolvtic T.C.C. Type-CE32G:
Rl 220,000 ohms, § watr.
&2, 7 10,000 ohms, L watr.
R3, R4, RS 100,000 ohms, ! watt.
Ré6, RI0 | megohm, ! wart.
. ‘]l L | RE . 1 megohm volume control, Ceniralab midyiet,
2 0 | 11:9. RI2 2.2 megohms, { wait.
ey oo il 3.3 megohms, } watl.
[ n&%])_—];u R13 470 ohms. } waii.
it — —— i - Ip R4 .- 15,000 obms, § wau
All resistors are standard values. If $ wau components«ire nor.obtains

thle } watt components of equal value may be used.
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LET.1,.2 465 kes. LF. uansformers. Weymouth, Type P4. Order : -
LE.T.1 without Flying Lead, suitable for single cnded = =~
valve, TEAR CHassis hai

Sp. with T| Elac 5" P.M. speaker with transformer to match 10 l
3,@ ohms anode load. Q.a%a r FiNG Houls Fol Tuowsass CATACTET FEg 244

S1 5.P. On-Of switch ganged with RS. b. &y T HOLES Fox a3 o 03,24, frames “ha

b's | Mulfard DK91. Sil €. = MOLES FOR QLssif- Coiim MouNT M1 52 A4

V2 Mullard DFY]. 1 o, = rforss Foo AS, 2 sceadts. Dio Tm mer

V3 . " Mullard DAF9(. Sodasts cs-ases

V4 Mullard D192

MOUNT NS HoLE3 Fol TEY, 1T .« 48

4 B1G c'hnssis !-n.ouming valveholders. )
Chassis, cut and bend from sheer aluminivm. 517 st 3§ % 317 hier

MOUNTIRG  HOLES FOZ  baALVEwQuLlilS ¢ G B

See Fig. & Eno Sgcrecwor L T Coweon o Fie V; s zsz o8 ot
- CwasSiz | BEwT o T MOUNTING HOLES Fid Tuwiws S2ald STaiEpE »
Cabinet, internal dimensfons, 10§” x 63" % 61", Fo Suasé. 7 e S - ——
H.T. battery, Vidor, L5039. L.T. cell, Vidor L5049, 2% s By Bseqn oo - 1
H.T. and L.T. bautery piugs. J . o

Aerial and earth socket strip, with &, and E. plugs.
2Y drum and Stindard Cord Drive, with diis ing cord for wuning capacior

Pointer, Type A.P.D., cord iension spring. Messrs. Jackson Bros.
3 Contrel knobs.

Wire. sleeving, nuts, bolts, erc.
Midget 3-waveband tuning scale

CONSTRUCTING THE HOME MIDGET BATTERY RECEIVER

Cut the chassis from sheet aluminiym and, before bending down the
31" walis, drill as shown in Fig. 8. The high walls 10 the chassis permii the
B3 coilpack to be mounted below the tuning capacitor in the vertical
position so that litile chassis space is iaken up by the coilpack. The pack is
mounted so that the adjusting screws of the trimmers and coil COres ace to the
right, and thus readily sccessible at the right-hand end of the chassis.

When the chassis is drilled bend down the front and rear walls and mount
the valveholders, coil-pack, aerial and earth socket sirip. variable capacitor,
drive spindle and volume control. Commence the wiring with the filament
circuit, then wire throogh the receiver from the aerial point to the cutpur
stage, The yellow tag on the second LF. transformer makes a convenient
tie-point for the H.T. positive line, and earth connections are provided by
securing a soldering tag under one boh of cach vaiveholder.

Chassis depth is such that wiring in the components is a very simple
matter. Use rubber-covered flex for the L.T. and H.T., leads and also for the
loudspeaker leads; as shown in Fig. 9, the speaker is not mounted on the
chassis but is fastened directly 1o the cabinet on the left-hand side of the
chassis,

When wiring the BS coilpack first reipove the two screws which hold 3%

the screening cover in place, stipping the five wires to the pack connections
through the slot in the cover. Make the ioints, then replace the screening

Fig. 8. Chassis Details Jor the Home Midger Bartery Receiver
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-cover and screw down. Ensure that the leads to the pack are correctly slees
s0 that there is no chance of earthing any lead against the edge of the covey
slot,

One mechinical point requiring some aticntion is the method of dri
adopted for the wning. The cord drive is fitted cenirally in the front chassi
wall, whilst the drum is placed on the shaft of the varable capacitor in suc
-2 way that the drum groove is in line with the pulley groove. The driving cord
is then passed round the drive and the drum in the usual manner, nd tensio:

by the cord tensioning spring so that rotation of the drive shaft causes a sk wi

molion rotation of the tmmer shaft. The system is illustrated in Fig. 10.

Several ways of mounting the wning scale and pointer are possible: if
method used on the original receiver is shown in Fig. 11,

A small standard tuning scale as used for three waveband midge
receivers was drilled dead centrally with a 4" hole through which would pas
the shaft of the variable capacitor, and from sheet aluminium was cut
mounting bracket which could be bolied on to the front chassis wall. The
bracket was beat out from the chassis to clear the driving drum mounted onl
the tuner shaft, then upwards so that the drum falls behind the bracker
The bracket is cut 1o have two upright arms on which the scale is mounted-
final dimensions will depend on the scale obtained by the constructor.

The capacitor shaft is cut to a length which will just allow its end 1o
protrude through the centrzl hole in the tuning scale. A fine-toothed
hacksaw blade or a stout iretsaw may be used to make the cut. A 6 BA.
tapping hole is then drilled dead centrally into the end of the shaft (driil
No. 44) to 4 depth of 3* and tapped with a 6 B.A. thread. The J.B. pointer,
Type A.P.D,, is then bolted on to the end of the shaft, the tuning scalc having
been bolted into place on the scale bracket, so that the pointer just clears the!
-surface of the tuning dial and rotates with the variable capacitor.

In the cabinet of the receiver, to coincide with the taning scale position
is mounted a small glass window.

A portion of the taning scale brackel must be cul away 1o allow the
-driving ¢ord to pass freely from the ddving spindle to the drum on the tunes
shaft.

ALIGNING THE RECEIVER

The use of a signal generator is very desirable for rimming the Home

Midget Battery Receiver and. as in the case of the Personal Portable, 1
<constructor who does not own a generator is advised either 1o borrow
generator or to have the set aligned by an expert,

A chart is supplied with the B5 coilpack, showing the location of the

trimmer screws and core-adjusting screws. Adjustments o the pack, and tof

the transformers, should always be made delicately, and no attempt made 10
force screws beyond their extent of travel. (For constructors’ convenience
the B5 location chart is shown in Fig. 12.)
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TunnG SCALE  BOLTED To BRACKET,

POINTER » ARMS TO SuPPORT

Tuwing 3CALE

—

Fig. 1. Derails of Tuning Scale-Mounring Bracket

The switch positions, 1, 2 and 3, correspond with the short, medinm and
ongwave ranges, position | being extreme anti-clockwise.

When the set is completed and assembled, after a thorough wiring check,
switch on the receiver and the signal generator. Tunc the generator 1o
465 kes. and connect it, through its artificial aerial, 1o the third grnd of Vi,
point 6. and the chassis or earth socket of the receiver. Trim the LF. trans-
formers for maximum response, commencing al the secondary of the second
transformer and werking through to the primary of the first, reducing the
generator output in the usual way as the work proceeds, so that as small
4 signal as possible is used.

With the IF. transformers aligned, trapsfer the signal generator leads
t0 the aerial and earth input sockets of the receiver, switch the set to the

THE MIDGET "Rabio
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medium waveband and tune both set and generator to 230 metres, 1304.3 kos
Adjust the 20 trimmer for maximum volume, then adjust the 25 trimmer for
any furiher increase in volume possible.

Tune receiver and generator to 300 metres, 600 kes., and adjust the
20 core for maxinmim response, whilst rocking the main tuning 1o and fro.
Then retunz both set and generator to 230 metres and correct the 20 trimmer
as may be necessary.

Cormrect the 20 core sciting at 500 nwewes, and retwim at 230 metres,
repeating the procedure until one adjustment fails 10 have any cffect on the
other.

OSCILLATOR
AERIAL

CORE @

TRIMMERS

® @O e

CORE

o

CORES

® ®@ @ @

Fig. 12. Rear. Adjusters on the BS5 Coilpack
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Switch the receiver to posilion 3 for long waves. and trim and pad
tongwave range in the same manner, using the 3o trimmer and 3o core, with
an adjustment on the 3a trimmer. Trim at 900 metres. 333.3 kcs, and pad.
using the core adjustment, at 1740 metres. 172.6 kes.

Switch the receiver to position ! for shoriwaves, and trim at 17 metres,
17.64 Mcs.. using the 1o trimmer with an adjustment for maximum response
on the la trimmer, and pad at 45 metres, 6.66 Mcs., using the lo core.

Now disconnect the generator and connect in the aerial and earth to the
receiver, switching to the medium waveband. Tune in a fairly weak signal at
about 230 metres and adjust rimmer 2a for any possible increase in volume.
Then tune the set to a station at about 500 metres and by adjusting the
2a core, see if any increase in volume ¢an be made. Return to the station at
about 230 metres and correct the trimmer setting if necessary, then check the
core setting on the 500 metres station.

Repeat on the longwaves, using a station at about 1,000 metres—or the
Airmet station—to adjust the 3a irimmer and a longwave station such as
Moscow 1 on 1724 metres to adjust the core 3a, balancing the adjustments
for good reception over the dial.

Switch to the shortwaves and adjust trimmer la on a station at abouwt
i7 metres, adjusting core 1a on a station at about 45 metres. Shortwave
adjustments will be found raiher sharp.

Note that the chassis may be secured to the cabinet floor by means of the
bent-over edges of the chassis walls; holes should be drilled in the case for
small mounting bolts to pass through both case and chassis feet. The cabinet
may have small feet or battens o mount it ata height to clear these bolt heads,
or, if thick wood is used, the bolt holes in the case may be countersunk so
that the boli heads are recessed into the workwork

The aerial and earth leads are passed over the H.T. battery and down
to theie respective sockets.

Chaprer 1

THE * FOUR-WAY ” AC/DC MIDGET

THERE are probably many constructors who, like the present writer
prefer to build a separate, self-contained receiver for each room in the
house where radio recepiion is required, rather than install an extension
loudspeaker system,

To be comprehensive, the speaker system should have a remote control
a1 each point, besides a volume control, and even thea the whole chain of
speakers is limited to the single station to which the main receiver is tuned.
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The use of separate receivers ullows Jisteners ia different rooms o choose-
(heir favourite programmes, and for bedrooms. a guest room, and in cases
of illness, individual receivers are invaluable.

One of the greatest dravwbacks in the construction of individual receivers.

the provision of a number of cabinéts, and the question of size must also
receive some consideration. The largest components in an AC/DC set
are the tuning capacitor and its drive; accommodating the tuning scale in
the cabinet and providing a tming window further complicate the cabinet
work to no small degree.

Dispensing with manual tuning altogeiher is the obvious solution: the
cabinet can then be both small and very plain, and the initial cost of the
receiver can be reduced. Preset tuning using separate coils and switched
trimmers and padders presents difficulties in layout and the prevention of~
fecd-back, however a new switched tuning unit, produced by Messrs.
Electro Technical Assemblies. E1a Works, West Hil. Si. Leonards-on-Sea,
Sussex. considerably simplifics the construction of a 4-station superhet
receiver. One longwave and three mediumwave stations may be selected (each
station at any point in its band: complete band coverage of the medium and
jong ranges is given), and since small individua! receivers are used almost
exclusively for reception of the local or home statiops the four tuning points.
are perfectly adequate.

I ihe Era wner four aerial coils and four oscillator coilsare grouped round.
a small 4-way selector switch. The coils are 1uncd by long core screws which
move iron dusi cores along the entire coil lengths, the screws being colour
coded. The two red serews tune over the longwave band with ihe blue, green
and pink screws covering the medium waveband. At no tims should any
screw be forced beyond its extent of easy travel; it will be found that there
i& no necessity, in practice, to have the screws very far extended unless a very
longwave station in either band is being tuned.

Eooking at the rear of the unit. the oscillaior coils lie 1o the right and the
aerial coils to the left. Looking at the front or spindle side of the unit, the
extreme anfi-clockwise position of the spindle switches in the longwave
station, the three following position selecting the three mediumwave stations.

The circuit of the receiver is shown in Fig. 13 (where uancoded coils and
capacitors are those included in the tuning unit), and it will be seen that the
circuit is. in the main, conventional except for the anti-parasitic resistors in
the screen-grid leads of V1 and V2. In mains-operated miidgel seis where
components and valves are close together the use of such resistors is highly
recommended: in several cases it will probably be found by the experimenter
that thes may be omitted without any effect on circuit operation, but if they
are built in as a matter of course they may save a considerable waste of time
in tracing feed-back and parasitic oscillasion.

The stopper in the grid circuit of the outpu: valve may be considered as.
essential, not only in midget but in larger receivers. Lhis resistor, like the
anti-parasitic screen resistors, should be mounied right at the appropriate
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valveholder pin; wikn it is to be connecied 0 a top cap grid, as in
receiver. the stopper should be in the grid lead and supported by the top <
<lip.

COMPONENTS LIST FOR THE ** FOUR-WAY * AC/DC
MIDGET, FiG. 13,

T 300 pfs. mica. T.C.C. Type CM20N.
g?,: gg ggﬁ’ 0.1 mfd. 506 v.w. wbular. T.C.C. 543.
100 pfs. mica. T.C.C. Type CMION.

C4, C5, C10,C1
€12, C17 €CI8. L0 01 1nfd. 500 vow. wbular, T.C.C. 543,

Opticnal)
Cl13 . 3D mids. 25 v, Elecirolytic. T.C.C. Type CEISC.
Cl4 10 pls. Silver-mica. T.C.C. Type SMWN.
CLS 16 mfds. 350 +.w. Electrolytic. T.C.C. Type CEI9L.
Cl6 .. 8§ mfds. 450 v.u. Electrolytic.  T.C.C. Type CE19P
RI, Ri2 220,000 ohms, § watt.
R2 22 000 chros, } watt.
R3, R7 33,000 ohms, ¥ watt.
R4, RY . 10 ohms, § wait.
RS 230 ohms, 1 walt.
R6 .. 47,000 ohms, 4 watt.
RE 68,000 ohms, § watt,
RIO 4,700 ohms, | wat:
R11 330 chms, { watt.
R13 470,000 chms, 1 watt
R4 I megohm volume control.
Ri3 10,000 ohms, $ watt.
Ri6 180 ohms, 1 watt.
Ri7, RIS | megohm, } watt,
RI19 200 ohms, | watt for 250 volis mains.
100 ohms. | watt for 230 volts mains.
Omit for 200-210 volis mains.
R20 0.2 amp 3-way line cord. Adjust to pass 0.2 amp. throug
heaters. or cut to resistance,
963 ohms for 250 volts mains,
863 ohms for 230 volts mains
763 ohms for 210 volts mains.
(16 feet of 60 ohms per foot line cord, for 250 v.)
LFET1,2 465 %cs. LF. transformers, Weymouth, Type P

LF.T.]1 with flying lead.)
Type TS41.
ac 87 permanent magnel moving coil speaker, wil
transformer maltched to 4,500 olms anode load.

Eta Tuning Ulni.
Sp. with T)

THE MIDGET Rapo - 3]
FC. 25 henries 60 mAs. 560 ohms L.E. choke. Pariridge
Type C25/60/VSE.
Rec. 3 .- S.T.C. SenTerCel rectifier, Type RD18-9-1.
Vi .. Mullard CCH35.
V2 .. Mullard EF 39.
V3 Mullard CBL31.

3 International octal chassis mounting valveholders.

St,a-b .. .. 2-pole On-Off switch, ganged with Rid.

Chassis, cut and bent from sheet aluminium to size, and drilled:;as shown.
in Fig. 14, with bracke: for R 4.

Acrial socket, Belling-Lee L3135 with plug L1021/3.

2 Cootrol knobs.

3 Grid caps.

Wire, sleeving, solder. nuts, boits, eic.

CONSTRUCTING THE “ FOUR-WAY " RECEIVER

The first step in the construction of the * Four-Way * receiver is o cut
out and drill the chassis 10 the dimensions shown in Fig. 14. It w7ll be noted
that in most of the designs shown in this Manuat the chassis is ol a
*standard * component which may be bought from a retailer, but this should
not deter the prospective constructor. Sheet aluminium of suitable thicknesses
may be bought in sheets of 6° x 3, at the present time, quite cheaply, and
several chassis can be cut from such a sheet with & fine-bladed hacksaw. This
is. undoubiedty, the cheapest method of procuring chassis, whilst at the same
time the constructor can built exactly what is required without the need for
adapting or altering the design and layout of the set as sormnetimes is the case
when a standard chassis is obtained. All constructors should have a wheelbrace,
with an assortment of drills, for drilling out screw-holes, elc., and a chassis
punch for each size of valve used (generally an octal punch, diameter 14,
and a BTG punch, diameter £¥, will suffice} with, possibly, a tank cuiter for
taking out holes between 17 and 2}” in dizmeter {the tank cutter is used in
a plain brace) make up a single and quite inexpensive Lool-set with which
practically any chassis work can be executed. Useful additions to the kit are
laps and a tap holder for threading holes 4, 6 and 8 B.A.; dies and a dieholder
are hardly ever required.

Note that in the * Four-Way ** receiver the chassis slopes backwards,
the front edge being 13" high and the rear edge 15/16" high. This is to bring
the controls out of the cabinet face at slight angle, as it is suggested that
the face of the cabinet, as well as the sides, should be sloped gently to improve
the appearance of the receiver. The intemal dimensions and general shape
of the cabinet are shown in Fig. 15; internal dimensions are always given,
father than external dimensions, in order that any thickness of wood which
mnay be to hand can be employed.

Both controls of the set are mounted above the chassis. The tuning
unit is bolied down on the right-hand side of the chassis by means of the two
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¥ § s f bolt holes provided in the unit, and to bring the On-Off volume control
5 S 9 spindle on to the same level this component is mounted on a simple bracket or
P 5 : n - oo !\‘ e ‘53_1_. strip of aluminiom sized 2}” x 14", which is in turn bolted on to the freat

L i % 2 :D—W_}—s & edge of the chassis.
| L@—Q\—@\—E The valveholders, choke, tuning unit and LF. transformers, with the
- :;L', ,\' 2 aerial socket, may be bolted down before wiring is co[nmenced; the he.lgI.lt
i Y & of the choke protects the transformers and funing unit when the chassis is

&

inverted for wiring. The volume contro] on its bracket should not be mounted
until wiring is almost completed, however, o prevent bending the bracket,

Note that two main components are mounied on the woodwork of
the chassis, the loudspeaker bearing the output transformer, T1, and the
SenTerCel rectifier. The speaker is mounted on the front face of the cabinet
behind a suitable cut-out or fret, whilst the rectifier is mounted on the
left-hand wall of the chassis looking in from the rear, at any convenient
height which clears the valves. Avoid mounting the rectifier on the right-hand
wall where it would be held in a constant stream of hot air from the CBL31.
The rear of the cabinet should be either open, or of well-slotted card or wood,
1o provide adequate ventilation.

The rectifier, RDI8-9-1, is provided with 2 mounting foot through
which two woodscrews are driven into the wall of the receiver case. The long
axis of the rectifier should be horizontal so that there is an airflow round all
the fins. In some localitics there may be a liutle difficulty in oblaining this
ype of rectifier, although a good store should be able 10 order it;
in the event of difficulty, Messrs. Standard Telephones & Cables Lid.,
Rectifier Division, Oakleigh Road, New Southgate, London, N.11, may be
contacted direct.

Before wiring the chassis the three electrolytic capacitors, Ci3, C15 and
C16 should be mounted below the top deck in the angle of the chassis and
front wall, the position shown by the dotled circle in the chassis section of
Fig. 14. The capacitors are held in place by strips of aluminium or brass
bent round the cans and bolted to the chassis; dnill holes are not shown on
the drilling plan as these may be placed in positions to suit the strips of metal
or, alternatively, the clips may be fastened under existing bolts—those
holding the tuning unit and the choke, for example. >

The capacitors have insulating sleeves fitted; these should not be
removed and care must be taken o0 see that in each case the capacitor’s
negative tag is connected directly to the chassis. This is sometimes overlooked
by constructors more used to the * earthed-can * type of capacitor.

The tuning unit is earthed automatically by the two fixing bolts, and the
two earthing tags, Nos. 2 and $, need not be connected to the chassis.

Under one fixing bolt of each valveholder, LF, transformer, choke, etc.
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should be secured a soldering tag to provide a good number of earthing
points.

Wire the valve-heater circuits first, keeping the leads pressed up agains
the chassis so that they have a measure of shiclding and are also out of ‘1hes

Cach walvabeslolos

ocTal Kiv
Conavat PV

o charsid vn




I i
36 THE MmGer' Rapio THE MIDGET Ranio 37

- . way of other components, then wire from the aerial socket on to the output

" GEY and power stage. On A.C. and properly wired D.C. supplies the receiver is

A O N RIS ST RY KIS0 I MASON T automatically earthed, but if a direct earth connection is required this must

be taken through C18, shown dotied in Fig. 13. The earth socket should be
placed beside the aerial socket on the rear chassis edge.

| Whilst thc chassis is not very deep, adequate room for components will

be found. Components are mounted in the wiring, using in most cases the

*SHOLITVEYD ~l
J11A10H1T313 ¥O04 HOIZISGd INILNROM

[y
LY

} component wire leads as the connections between circuit points.
o T re b e T2 3 H.T. anchoring points are the yellow tag on I.F.T.| and the screen pin,
LIS : 2% RS e No. 6, on V3.
=3 33 4 E g The line cord should not be fitted until the receiver is practically complete.
| Z = = g e3 Inside the receiver, where the cord passes into its grommetted hole in the rear
2! | = i | n 5 334 | chassis edge, it should be secured under a small clip bolted in by the left-hand
2:.:-:‘, [ 4. [: € o8 M = Set | fixing bolt of L.LE.T.!. The clip can be cut from a scrap of sheet-metal; ensure
Fho S ol 2 ELDE | that there are no sharp edges which might cut the cord insulation. Of the
= - 5‘; _?,,. 2 ;5‘.‘} ‘ three leads in the line cord the pegative (D.C.) or neutral (A.C) is taken
AH—==lEa [ ‘ = = l dizect to the chassis, the * live * lead is taken to the first switch section, Sla,
Lo ] = ;': i L—Elﬁ—u r and thence to C17 and R19, whilst the resistance element is taken to SIb and
g S W0 4 —-153]; | S h E r w thence 1o the valve heaters. At the supply or plug end of the line cord the
Ry T e e et 1= = " live * line and the resistance fead are, of course, connected together to the
g (%' 2 .§§i ' = TigE | g2 .E'L *live " plug pin.
58 ' grz‘itf o +‘¥' e B+ o2 5 :j‘,L‘I = The leads from the receiver to the rectifier pass through a hole in the
- N g5 A 23l . o 2 £, £87 22 ¢ chassis top deck and this hole, like the hole behind the volume control
gL-r- 7 t 1 = ke o5 o= = 3 mounting allowing the power line and volume control leads to pass through
=,..J+. N v . | 8 gS-—g8y do = the chassis, should be fitted with a rubber grommet. The lcads to the rectifier
- 4 :_§ =l must be of rubbercovered flex, as with the foudspeaker leads which pass
3 2 Ly (0> ] through another hole, protected by a grommet, beside V3.
4, 84" -y d. = The ileads 10 the L.F. choke pass through the same holes as ihe rectifier
E T;'E' +T z leads.
af [T B d E R19 must be well insulated, but is small and light, and so does not need
:‘E. i3 k E a special mounting. It can be connected and firmly sweated to the black
= o L ESS ++ = rectifict tag and so supported above the chassis, the lead from S1z and C17
% K f B i u coming up to RI9 for anchorage.
z 3 x| ‘-l 2 When making connections to the rectifier avoid over-heating this.
' j"'_f—'f = i + compopent with the soldering iron. The reclifier tags and leads should be
r—T] 3 : A well tinned before the joint is made.
T g ' " " i TONE CONTROL
;S = §§ g g ,:'"‘\- § + g',_ _ Some constructors may ﬁnd the high note response of this receiver to be
3= = it :" (,:;n\q___+ =, 5o a little 100 accentuated, in which case a fixed tone control may be fitted.
S =o= . 0 5 & 7'-7_-.-.;3 One method of control is to take a capacitor direct from the anode of V3 to
S o wini i ?%___‘_‘,f"‘lq = f 3= chassis, adjusting the capacitance to give the effect desired; a value of
s=S gzz’ i | ) & 0.004 mfd. will be found a suitable starting point. )
1 e S [L I A second method of control is to use larger value capacitors for C10 and

LB ! Cl1; 1000 pfs. mica capacitors in place of the specified 100 pfs. should serve.
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Al Dimensious-are Internal

Side and Front View of the * Four-Way¥ ACIDC Midger.

Fig. 15.
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ALIGNING AND TUNING THE RECEIVER

wWhen the receiver is completed and the wiring carefully checked it may

switched on and aligned. A peint of interest to many Constructors is that

the  Four-Way ™ receiver can be tuned to the selected four stations without
employing a signal generator. if this should not be available.

The switch positions, A.B.C.D. commence at the left, the extreme anti-
clockwise position. A. is the longwave position, B., C. and D. the mediom-
wave positions. At position B. should be tumed the longest wavelength
station in the medium band, the second and third longest wavelengths in the
medium band being selected on points C. and D. respectively.

If a signal generator can be employed for the receiver alignment, swiich
the unit to A. and feed in a 465 kes. signal to the acrial and earth sockets. I
no earth socket is used connect the generator earth lead to the receiver chassis.

Trim the LF transformers for maximum response, commencing with the
secondary of the second LF. transformer and weorking back to ILE.T.1.
Reduce the generator owiput, as the transformers come into tune, 1 a2 point
where the signal can just clearly be heard.

With the transformers aligned, set the signal generator to the frequencies
of the four stations required. tuning the generator and adjusting the coil cores
of the tuning units at the appropriate switch positions. Adjust the oscillator
core first, in each case, until the signal is heard, then bring up the volume
with the aerial coil core. The oscillator cores are at the right, the aerial cores
at the left.

Disconnect the signal generator and connect in the aerial (and earth if
used). Switch the tuner to its four positions to ¢nsure that the required
stations are heard, and at each position make a further correcting adjustment
to ihe aerial coil cores—a sfight re-adjustment to the oscillator cores may
also be tried.

When a signal generator Is not available connect the aerial through
20,1 mfd. capacitor directly to the grid top cap of V1 and leave the LF. trans-
formers wuned as obiained from the manufacturers. Switch the unit to position
A. (unless the fongwaves are received poorly in the constructor’s reception area,
when the unit should be set 1o position C.) and, adjusting first the red oscillator
core and then the red aerial core (the green cores for position C.), endeavour
io tune in a signal.

When a signal is obtained, trim up the LF. transformer cores. onc by one.
to increase the volume.

If no signal can be obtained set the LF. transformer cores to their
midway positions by carefuily unscrewing each core o its limit, then screwing
each core fully home, counting the number of turns necessary. Do not use

force. Then unscrew each core half the number of turns taken to drive it
fuily home; this sets the cores to 2 midway posilion.

Again endeavour to receive a station on the red or green Cores, and when
a signal is tuned make a final adjustment to the LF. transformer cores to
improve volume as much as possible,
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as may be found necessary.
The aerial and oscillator cores are kept in step, when searching fo
stations, by making the aerial core protrude from its coil to about the sz
extent thal the oscillator core protrudes from the oscillator coil.
On the original model of this receiver it was found that good recepti
could be obtained on a very small zerial, but the aerial used ‘will, of course,
be determined by the reception location where the set is uscd, and also byt

A considerable advantage given by this type of tuner is the ease with
which interfering signals may be eliminated, whether these are of the hetero
dyne tvpe which cause whistles or of the I.F. break-through type, often found
in coastal locations where Morse signals are heard as a background 1o the
station programme.

Using the osciilator core tuned to the station where interference is most
marked detunc the oscillator by turning the core in or out so that the whistle
note, on heterodyne interference, becomes higher in pitch. Retrim the I.F.
transformers for greatest volume. If the interference is still present make
a further re-adjustment by the same Process, until the station is heard clearly
without interference.

Finally re-adjust the other oscillator cores, turning through the swilch
positions one by one, until all the required stations are_again received.

Chapter IV

A T.R.F. MIDGET

A MIDGET T.RF. receiver is both simple and cconomical 1o build and,
although there would appear to be a widespread conviction that a T.R.F.
receiver is not capable of tuning sufficiently sharply for good reception under
inodern conditions the circuit shown in Fig. 16 has given excellent results
both as regards selectivity and, equally important, tone,

Unlike many T.R.F. sets this circuit provides for tuning over both the
medium and longwave bands, and foreign station reception on an indoor
aerial has proved surprisingly good under normal evening conditions.

An outdoor aerial is 10 be preferred for any type of receiver, for apart
from the poor signal strengths provided by the average indoor aerial there

Ci12, Ct5
C13

Tee ‘MIDGET RaDio’ 4}

must also be taken into account the fact that an indoor aerial is almost
afways well within the interference field inevitably set up around ho_use
wiring. This results in noisy reception, with crackles and other mains noises
swamping the station programme. Nevertheless, many midget reoeivefs are
built and used in preference to normal-sized receivers by owners who live in
flats and apartments, where outside aerials are impractical, and for this
reason the midgets described in this Manuai have all been tested on a very
small and incfficient indoor aerial.

In the majority of cases, unless reception conditions are very poor, it witl
be found that a length of wire draped from the receiver behind its table or
other support will serve as an aerial.

Apart from the 2-waveband coverage the circuit of the T.R.F. Midget
has been based on the popular American midget set design. The first valve
acts as an R.F. amplifier, the volume control being incorporated in this stage
since R4 is a variable resistor which controls the bias on the R.F. stage.

The signal from the first stage is passed by an inductive coupling 10 the
detector-audio amplifier, V2. ¥2 is an anode bend detector; RS biases the
valve back so that only a small anode current flows, when negative half-cycles
have no effect on the current through the vahe. The current is, however,
increased by positive half-cyeles, and thus the valve detects or demodulates
the signal.

V3, the output valve, is connected via a normal capacitive coupling and
a grid stopper to the anode of V2. The by-pass capacitor C16 from the anode
of the oulput valve to chassis acts both as a tone corrector and as an R.F.
by-pass capacitor, fiftering out any wrace of R.F. which may be amplified and
passed by V3. Omitting C16 sometimes results in instabifity over the
longwave band.

COMPONENTS LIST FOR THE T.R.F. MIDGET RECEIVER

LI, L2 Weymouth CT2W2 coils. (Ignore reaction winding
points 4 and 6 on H.F. coil.}
Ci . .. 100 pfs. mica. T.C.C. Type CM20N.
C2,C3,C8,C9.. 330 pfs. wimmers. Mullard-Phifips concentric.
C4, C10 -- 300 pfs. variable 2-gang capacitor. Juckson Bros,, Type E_
Cs, Cs, C7, Ci1l 0.0 mfd. 350 v.w. tubular. T.C.C. 346.
.. 25 mfds. 25 v.w. Electrolytic. T.C.C. CE32C.
500 pfs. mica. T.C.C. Type CM20N.
0.0 mfd. 500 v.w. wbular. T.C.C. 543.
0.001 mid. mica. T.C.C. Type CM20N.
16 plus 8 mfds. respectively, 450 v.w. T.C.C. Type CE28P
.. 68,000 ohms, § wart.
R2 .. 10 ohms, $ wate.
R3 . .. 330 ohms, } watt.
R4 . 20,000 ohms, variable. Volumecontrol
RS, RiO 10,000 ohms, } wart.

Cl4,C19
Ci6 ..
C17, C18
R1 .
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R6 . .. 1 megohm, 4 watt.

R7,R9 . 220,000 ohms, } waltt.

R3 22,000 ohims, { watt.

Ril 180 ohms, # wati.

Ri2 3-way 0.2 amp. line cord. Adjust 1o pass 0.2, amp. throug

valve healers, or cut to resistance:—
922 ohms for 250 volts mains.
822 ohms for 230 volts mains.
722 ohms for 210 volts mains.
{Approx. 16" of 60 ohms per foot line cord, for 250 v,

Sp. with T1 5" Elac permanent magnet speaker with transformer ta
match 1o 4.500 ohms anode load.

L.F.C. Small L.F. choke. 10 henrys, 60 mAs., 250 ohms appro
See text.

Vi .. Mallard EF39.

v2 Mullard EF37.

V3 Mullard CL33,

V4 Mullard CY31.

4 International octal chassis mounting vaiveholders:

Sk, a-b .. Z-pole double pole wavechange switch, rotary. Messt
Walter Instruments Ltd.
82, a-b .. . 2-pole on-off swiich, ganged with R4.

‘Chassis, cut and bent from sheet aluminium, finished-size 87" x: 43% x 2%
drilled as in Fig. (7.

3 Control knobs (2 round, 1 pointer type)

2 grid elips; 1 crocodile clip.

Wire, sleeving, nuts, bolts, solder, etc.

CONSTRUCTING THE T.R.F. MIDGET RECEIVER

Commence by cutting, drilling and bending the chassis as shown i
Fig. 17. Note the cut-out portion which allows the loudspeaker to be set inta

the chassis; should a different speaker from that specified be used the shapé

and size of the cut-away segment may need altering.

The variable capacitor is mounted on the right-hand side of the chassig

{looking from the front1), and it must be noted that direct drive is used in thil
receiver. A slow-motion drive. employing a cord drive and a deum on the
tuner spindle as used in the Home Battery Midget may be fitted, but dire
drive will be found perfectly satisfactory.

The chassis will suit many of the undrilled midget receiver cabinets td
be oblained on the market at the present time. These cabinets are generall
of wood, sometimes finished and sometimes plain, and the constructor caf
drill the face. and cut out the runing window to suit his own receiver. The
tuning window of this receiver should contain a 2-waveband dial for the
ranges 200-550 metres and 800-2,000 melres, the dial being of perspex @

THE MIoGET:RADIO
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celluloid. The dial should be drilled centrally to aliow the tuning spindle

- 5'
pass through it, when the pointer knob acts as a tuning pointer. g.-;_ e =
If required the tuning dial may be illuminated from the rear by int '—:_: -I e
ducing a 6.3 volt 0.3 amp. bulb behind the traaslucent material. The b ‘ . %
can he held in a bulb holder mounted on the frame of the variable capacitor T i T

holder must have both contacts insulated so that there is no connectio
between the bulb circuit and the grounded frame of the capacitor; rhisisl | 2 “-—--—-—

important. Connection between the bulb circuit and capacitor frame woul
result in a serious short-circuit.

Behind the tuning capacitor on the chassis top is mounted L] , the aeri
coil. The H.F, coil is mounted horizontally below the chassis, so that th
coils are both screened by the chassis material and held at right apgles, s
that there is very little chance of feed-back.

allow a fead from point 3 of this coil to be taken to the wavechange switch Sla,

There is no aerial socker. Cl has its connecting leads cut short and i i'“%.“'!-—--ﬁ . B A d
sweated to point § of the aerial coil, the crocodile clip being sweated 1o th — -
other tag of Ci. The aerial is then brought into the back of the receiver an ' ol fvena
secured by this ciip. InFAxsd Hesrr
If a socket is preferred this may be fitted 10 the rear wall of the chassi:
and a lead brought up to the aerial coil through a hole in the top deck.

An H.T. anchoring point is provided by pin 4 of the output valve socket
and also by one tag of the LF. choke.

oL * type is used in the original model of the receiver which coul ':s‘z._sf .:f.e
be fitted on to the rear wall of the chassis in the position shown in Fig. 17

overall, and similar chokes
sometimes even smaller in size, are in good supply.

. is a smaller value than that o Fig. 17. Chassis Dimensions for the T.R.F. Midger

The choke should not be mounted in place wntil the wiripg of V3
socket is completed since the body of the choke masks the valveholder
some extent. When the choke is mounted (he smoothing capacitors, C17
C18, in their single can may also be mounted, and the wiring completed
The linecord is passed into the chassis vi i i

VALVEHOLDERS SHOULD BE MOUNTED
WITH SPIGOT LUGS AS INDICATED.



46 TeE "MmDGET Rabpio

Although the leads from L1 and L2 run together for some little distanc
to reach the wavechange switch there is no need for screening, and screened
lead was not used for the grid leads to V1 and V2; ondinary rubber-coverad
flex proved quite suitable.

The concentric trimmers, C2, C3. C8 and C9 may be difficult to obiui
in some areas since this type of trimmer has not yet received the populari
Tt deserves. It consists of two sels of concentric steeves, the upper set running
down a threaded spindle and meshing with the lower set, the capacitance thus
being variable between wide limits. If concentric trimmers cannot be obtained
then postage stamp trimmers of the same maximum value, 30 pfs., may be
used.

The trimmers are mounted directly across the coil lags, (wo trimmers g

each coil sweated between points 2 and 3 and 3 and 1.

The loudspeaker is bolted to the chassis when the rest of the circuit and

wiring is completed. The transformer is mounted on the speaker-frame i
the model specified, and so does not require a separate mounting,

if a cabinet is built for the receiver the internal dimensions should
approximate 10 84" long, 5” deep and 7” high. or larger. The rear of the
cabinet should allow adequate ventilation.

ALIGNING THE RECEIVER

When the receiver is assembled and the wiring checked carefully, wit
the linecord adjusted 1o pass 0.2 amp through the valve heaters, the set may
be switched on and aligned.

No signal generator is required; it is only NECEssary to connect up e
aetial and trim the tuned circuits on station signals.

Before aligning the receiver the four trimmers should be set to a mid-wa
position. .

Switch the receiver to the medivmwave band—it is suggested that the
switch rotated 10 the left brings in the medium and rotated to the right brings
in the longwave bands. Some care musl be taken over the switch wiring, and
in Fig. 18 the connections to a typical rotary switch are shown from the rears
some constructors of the author’s previous designs have confused switch
connections and so obtain fauity wavechanging.

Tune in the local home programme which should be clearly heard with
the trimmers in the midway positions. If the station cannot be tuned vary
the position of C8 until the signal is found. Then check the indicated position
of the tuning point on the dial with the correct position; if the pointer is
¢t to too high a wavelength, both C8 and C2 must be slightly increased in
capacitance, turning the vadable capacitor back and adjusting the trimme
il the station is tuned comrectly on the right dial setting. If the pointer is
too low reduce the capacitance of C8 and C2.

Then tune in a weak station at the low wavelength end of the tning dial
and, without varying C8, adjust C2 for maximam volume,

This sets the medinmwave band.

THE MipGer Rapio 4T

Switch to the longwave band and tune in the Light programme on
1,500 metres. Again check the setting of the luning pointer on the dial with
the correct wavelength and. if the pointer is set to 100 high a wavelength,
slightly increase the capacitance of C9 and C3, which will allow the main
tuning pointer to be brought back to the correct sctting. If the reading is oo
low in wavelength, reduce 1he eapacitance of C9 and C3, so allowing the main
wning contro! to be slightly advanced 10 the correct position,

Then either tune to a station at the low wavelength end of the dial, or if such
a station cannot be found use the Light programme with the volume contro}
mrned well down and, withow varying C9, adjust C3 for maximem volurme

The receiver is then aligned and may be fixed into its case.

Long 0 i

/ P\ Povnr 3

N .

: \ £ Fig. 18.

Switeh Connections for

Wavechanging on  the
T.R.F. Midger

Ciassis

v

The receiver is earthed automatically through the mains and no separate
carth connection is provided. Connect the mains plug 1o the wall socket in
the sense which gives least hum, when the chassis will be connected to the
carthed or neutral line {on D.C. circuits the set will work only when the rzd
linecord lead is positive).

Chapter Vv

A “FULL-SCALE® MIDGET AC,DC RECEIVER

WH]LST the appearance of the home-built receiver must almaost always
be a secondary consideration, performance and reliability coming first,

Te are oceasions when the appearance of the cabinet is allied with receiver
#fficiency, and this is particularly so in the midget receiver tuning arrangements,
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One particular cabinet set-out has become practically standard for the - i % g G2
smaller receiver; loudspeaker to the left and tuning scale to the right, and I 5 -— :5_,#_—_;-:-3}&*_]
* =

the tuning scale, moreover, is generally rather smali. = @ 5= <

This is of litde moment when the set is to tune over the medium and i i H
longwave bands only, for then the recejver will be working for a very great ="" I —— o
part of the time on local and home stations, but when the receiver is made . = e 3
to give shortwave coverage as well, the small tuning scale definitely leaves ._1_*_ — h\f:ﬂ
sorething to be desired. The ™ Full-Scale * receiver was designed to give = Bt Y u‘
good reception on three wavebands, to use a full-sized tuning scale, and to
occupy a cabinet which could be built at home and yet which would give = - _‘
4 new appearance to a receiver still small enough to be classed as midget. 3

There are, accordingly, one or two deparmres from normal technique 2 by r— o _—:,‘
in the layout and mechanical design of the set: the circuit is normal, as! T —'G Y L
will be seen from Fig. 19. In Fig. 20 is shown the chassis blank as it must 0
be cut from sheet aluminium, and it is in the chassis that the main innovation ————Js Ilg
occugs. i ]

To use a full-sized tuning scale and a full-sized tuning capacitor generally
means that the top edge of the scaie is some distance above the top deck of the
<hassis, giving a considerable overall height 1o the receiver. To counter this L 5
the tuning capacitor, in the * Full-Scale » =
bringing the tuning spindie below the level i =
scale 1o be mousnted on the front edge or is. i “F ]
through slow-motion drive of the epicyclic type is used, giving a ratio of Jayi
6: 1, and, so that the scale has fall visibility and so that the controls are yEpd
easily handled, the receiver is mounted in a sloping-back cabinet above the gi=2*
loudspeaker. The cabinet armangement is shown in Fig. 23. 55"-52;

The circuit uses Weymouth CSI3W3 coils which have long, medium, ani @ “H
shortwave coils, all on a single former on both aerial and oscillator coil, these

ds from the top
connecting tags passing down through the body of the coil and through the
chassis via a central hole below 1he former, the leads from the bottom i F U=z, =
coqnecting tags passing through a further hole beside the coil. The leads . » i
below chassis from coils o wavechange switch are short and direct.
aerial is coupled in through C.ae which may be varied in value 1o give the -
best overall results—on a smalt or inefficient aerial this capacitor may have = SEHY 1

l
l
o8

s
‘»l-
T
<=
The “ Full-Séala ACIDC Midger

tevi
Fig. 19,

a value of 0.05 or 0.1 mfd., so that it acts as nothing more than an isolating
<apacitor 1o ensure that the aeral cannot be connected through the receiver
to the mains, but when a long or very efficient aerial is available it may be i
found beneficial to reduce C.ae 1o 500 pis. or so. y ]
Noté that the aerial is inductively coupled o the medivm and long aerial - wA
<oils, but that the shortwave coil is coupled in capacitively. b . " —
A:normal frequency-changer couples into the ILF. stage through a high-Q Jula I = 1
LF. wransformer. and the wiring of this and the second LF. transformer musi 2 !l* . ¥ ¥ e, A ]
be short and neat. If any LF. instability shouid occur and the wiring cannot
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be improved then the screen voltage o the LF. valve, the EF39, may be
reduced by increasing the vatue of R6 to 100,000 ohins or even more, but
despite the high gain of the receiver there should be no trouble on this accouns.

Weymouth Type IFM2 LF. wansformers were used on the original.
These transformers are of some advantage to the constructor of midget
receivers, as the trimming adjustments fall below the chassis. These trans-
formers may therefore be mounted between other components without
requiring a clear approach to the top can for ttimming tools. Fhe transformers
are iron-cored with variable capacitor trimming.

A double-diode-triode in the V3 position gives demodulation. A V.C. and
a first stage of audio amplification. As a $” speaker is used there is no
advantage in having too much audio gain, however, as then the volume control
would reguire to be well retarded to avoid overloading the speaker and the
set could never be ran * all-out,” and so an EL3? output valve is used. This
valve is less sensitive than the CL33 specified for the T.R.F. receiver.

i, Goad smoothing of the H.T. line is necessar y for this receiver and the
i 25 henrys choke is mounted above the chassis with the reservoir-smoothing
capacitor strapped below the chassis under the choke position. The capacitor
specified, a Hunts J46, is chosen for its small size; it is double-ended with an
carthed can. so thai the can and chassis must be in perfect contact. The straps
securing the capacitor may be bolted in Place under the nuts securing ths
choke.
Two dial lamps are included it the heater chain 50 that the large scale
Is illuminated from each side. The lampholders must be mounted inside the
cabinet on either side of the scale window, and positioned so that there is no
chance of the bulbholder touching the chassis or any other metal of the
receiver—including the tuning pointer. The clearance of £ or so between
the chassis front edge and the interior of the cabinet makes this a simple
matier.

The dial lamp feads, which must be of twisted rubber flex, age brought
rough a grommetted kote in the chassis front edge, and sufficient play in
the leads must be allowed to permit of the set being withdrawn from the
cabinet. If bulbholders on stiding supports, such as are often fitted to com-
—————— mercial receivers, can be obtaincd, then the lamp feads may be shorter as the
bulbholders can be dismounted and withdrawn with the receiver, but this js
hol of great importance as there is plenty of cabinet space for the surplus
lamp flex when the receiver is in placa.

Note that 0.3 amp, rather than 0.2 amp, bulbs are used. The lamps are
then able 1o take the rather heavy current surge through the heater chain when
the receiver is switched on; as the set warms ap the bulbs dim bu: still give
adequate Jight

The metal rectifier, a SeaTerCel Type H35-26-1L, is mounted along the
T€ar edge of the chassis where it is cool and away from the hot air flow from
Fig_ 20. The Chassis Blank for the * Full Scale™ Midee: Receiver the valves, This position adds no extra depth to the receiver cabinet since
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the chassis is mounted on the slant and the rectifier uses space which would
otherwise be wasted. As the rectifier is working well below its full rating of
100 mAs., it will be found to run practically cold with very littie warming,
if any. The rectifier is supported by brackets cat from sheet alumininm to
the size and shape shown in Fig. 21 and fastened to the chassis rear edee by
6 B.A. bolts and nuts.

COMPONENTS LIST FOR THE * FULL-SCALE ™ AC/DC MIDGET,
FIG. 19.

Aeiial Cail, Oscillator Coil, Weymonth CS3W3, | pair.

Clachm 0.05 mfd. to 500 pfs. See rext.
Ct, C24 .. 49 pfs. ceramic. T.C.C. Type SCD.6 (Disc).
Cz(’:gj’c(::l:: Cio, :3-30 pfs. trimmers.  Mullard-Philips concentri
C5,09 .. .. 500 pfs. 2-gang variable capacitor. Jackson Bros. Type E.
C6,C7,CI16,CI7, . .

o e }o.os mfd. 350 v.w. tubular. T.C.C. 346:
C8 100 pfs. mica. T.C.C. CM20N.

Ci1, Ci2 Double padder. CIL 160 pfs. (yeilow) CI2 +650 pis.
(orange), Walter Instruments Type 356.

Ccis . . 150 pfs. mica. T.C.C. Type M.W.N.

C20,C21, C26 .. 200 pfs. mica. T.C.C. CM20N.

C22,C25,C30.. 001 mfd. 500 v.w. tubuiar, T.C.C. 58.

C23 R 95 mfds. 12 v.w. Electrolytic. T.C.C. Type CE31B

C27 0.002 mfd. mica. T.C.C. M2N.

C28, C29 12 plus 1} mfds. 450 v.w. Electrolytic. Humts J46.

C3i 4 25 mfd. 25 v.w. T.C.C. Type CE32C.

RI .. 33,000 ohms. } walL

R2, R7 .. 10 ohms, 4 watt.

R3 o . 270 chms, } watl.

R4, RS, RIS 47,000 ohms, § watl.

R6 . .. 68,000 ohms 1 watt

RE .. 4,700 chms, 1 watt.

RO o 330 ohms, § watt.

R10, R16 10,000 ohms, § watt.

RIt t megohm volume control

RIZ, R19 I megohm, } watt.

RI13 . 470,000 ohms, § watt

R4 1,200 ohms, } watt,

R17 220,000 ohms, { wail.

R18 470 ohms, | watl.
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R20 0.2 amp 3-way linecord. Adjust to pass 0.2 amp. through
heater chain, or cut 10 resistance:—
1,089 ohms for 250 voits mains.
980 ohms for 230 volts mains.
: 18:0 ohms for 220 volts mains.
. * of 60~70 ohms linecord, for 250 volts.
Sp..with Fi Elac 5 pcrmanen:t magnet loudspeaker with tr:::nsformer
- matched to 8,000 ohms anode load.
i I~:CJ, 2 ;561‘1;3. I.;:i transformers, Weymouth IFM2.
3. G rys 60 mAs. 560 ohms. Parir
Vi - Mullard CCH3s, P e
Vg ¥ Mullard EF39.
V3 - Mullard EBC33.
va Mullard EL 32,

4 lﬂtcl’llaﬂﬂ][ﬂl octal C!mls mountin Va-lhe’l.o'deis-
4
Rec. S.T .C &" lelcel [[35—‘26"l L.

51, a-b-cd 4-?}(;1; ZE\}my wavechange swiwch. Walter Instruments
52,ab . 2-pole On-OfF switch, ganged wi
; - d 1.
2 dial lamps, 6.3 volts, 0.3 amp. a1
2 bulbholders,

Tufli.ng_scaie, Weymouth TS1 1o suit coils CS3w3,
Epicyclic tuning drive. Jackson Bros,

3 contral knobs, round.

4 grid caps, shielded type.

Aerial_ banana plug and socket,

Chassis, cut and bent 10 size and shapz shown in Fig. 20.
Wire, sleeving, screened slesving, solder, nuts, bolts, etc.

CONSTRUCTING THE “ FULL-SCALE " MIDGET RECEIVER

The chassis is cut from sheet aluminium to the si i
: i ul - alur ze shown in Fig. 20,
1o make an 8" x 51" x 2" chassis with a central well extending frolli the

acﬂ;ss}i;s t:;éergallhe an;o sha;ad 1o overlap on to the nomal front edge at A
b nt edge o i i
b B¢ or support of the well is bolted o the main
The wning capacitor is situated in the well.

After the chassis is cut out, but before it is bent i

E 1 to shape, it should be

pur;_ched and drilled as shown in Fig. 21. As in the other rwg:vem described

SO ar;ébc‘vaives and LF. wansformers are seated over 1}" diameter holes

bpem' 5 with an octal punch; the securing boltholes for valveholders should

Stzed o clear 6 B.A. bolts and those for the LF. transformers, choke,
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wning capacitor and coils may be either 4 or 6 B.A. The majority of these
components have 4 B.A. clearance fixing holes, but 6 B.A. bolts mav also bz
ased if desired.

Holes camrying the linecord, lamp leads and other powsr lines through
the chassis should be fittied with rubber grommets.

A soldering tag should be secured under one bolt of each valveholder
and other components to provide plenty of carthing points.

First bolt on the valeholders, wavechange switch and volume control
on-off switch and wire the heater circuits, then add the top deck components—

-coils, choke, tuning capacitor, etc.. and fix the double-padder under the
«chassis below the tuning coil positions. Note that once again the concentric
type of trimmer is specified: if these trimmers can be obtained they will
mount very neatly on the coil connecting tags, bm postage stamp type
trimmers such as Walter Instruments Type MS30 may be used if the concantric
trimmers are not obtainable.

Tags Nos. [ to 6 will be found at the top of the coil former in both the
acrial and oscillator coils, tags 7, 8 and 9, casily being identified at the base
<of the former. Note that one side of each irimmer is connected to the chassis;
this ° earthed * side should be the adjustabie plate of the wimmer, the central
<onnector in the case of concentric trimmers.

With the components in place, wire the receiver through from aerial
socket i0 output stage. The loudspeaker leads are 1aken from ponts 3 and 4
of the V4 valveholder and, as the speaker is below the chassis, these leads do
not have 10 pass to the top of the chassis. The speaker leads, similarly 10 the
power leads, should be of rubber-covered flex.

H.T. anchonng points are provided by tag 4 of V4. and the positive
lug of C28.

If the bulbholders are fixtures on the inside of the cabinet and cannot be
withdrawn from slide fastenings the lamp leads must be left sufficiently long
for trimming and connecting 10 the holders when the receiver is connected
up and fitted to the cabinet. If removable holders are used, it must be
remembered that when the set is on test outside the cabinet the hoiders and
iamps must on no account come into contact with the chassis or any other
part of the set. The linecord can be secured by a dip of scrap metat fitted
under a rectifier support bolt. The rectifier should be fitted aficr the main
part of the work is finished, and just before the power eircuits are wired.

The tuning scale specified to suit the three waveband coils, a Weymouth
TS1, is 717 long by 4" high. The bottom of the scale should be butted down
10 the upturned and bolied front edge of the wning capacitor well—that is,
the bottom edge of the tuning scale is 3% below the chassis top deck. A slot
must be cut centrally in the botiom edge of the scale upwards for a distance
of about §” 10 allow the scale to slip over the spindle of the tuning capacitor.
The scale is bolted to the front edge of ihe chassis by 6 B.A. bolts; between
the boltheads and scale should be placed fairly large washers.
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A side view of the method of driving the tuning capacitor spindle is — 5

shown in Fig. 22. The capacitor spindle is cut down by a hacksaw or fretsaw

to a length of approximately $” or a very little less, and on the spindle is AL IR T0 SR
mounted the pointer. It was found, when building the orizinal chassis. that
the siraplest and most satisfactory method of making the pointer was to y
employ a length of ordinary linned copper wirc of 18 S.W.G. A length of POIKTER
wire is unwound from the reel, the end gripped by sirong pliers and the wire ;‘,‘:{gg‘,’,mﬁ: £
pulled hard until it stretches slightly. This straightens the wire. A & length ——
is then cut off and a 3" internal diameter loop made 2t one end of the wire.
The loop is passed oser the capacitor spindle which should previously be JVHE WiRE FOINTEq. ©
tinned at a point about 2" from the bearing, and the loop and straight wire g e
soldered in place on the spindle. Remember that the wire must be perpendi- CAPACITOR SHAFT
cular to the direction of the moving vancs—that is, with the vanes exactly
at half-esh, the wire pointer must be exactly vertical. The pointer is then S
1rimmed, the end being cut to a suitable length-—about 33" from the capacitor W

spindle—and, for best appearance, painted black. If the wire is cleaped and Kt
de-greased. a good brand of indian ink can sometimes be persuaded to cort S EMEYCLIC DRIE —%
the pointer. but much more satisfactory is a coal of mait black paint. Black
enamel may also be used, but a matt rather than a glossy surface to ihe E——
pointer is 1o be preferred.

The epicyclic drive, as shown in Fig. 22, is fixed on to the ead of the
capacitor spindle by a grub screw, the drive's own spindle protruding through

the front panel of the cabinet. The body of the drive must be held stationary, BOLT, 6EAX 3
a lug being provided for this purpose, and this lug is fixed by a ]” 6 B.A. bolt ST \":‘fw —
which is anchored in a hole in the front edge of the tuning well. DRIVE MECHANISM T~

To hide the epicyclic drive and also the slot in the funing scale the tuning.
window of the cabinet should be raised in a semi-circle or decorative curve
centrally; the driving spindie will then pass through this portion of the panel
and the curved woodwork will make a background for the tuning knob.

The shape of the tuning window is indicated in Fig. 23. 1_

_ In this receiver, as in others. it is as well to dedll the holes for the control
spindles by measurement against the receiver itself. To do this, cover the ig. 22. Side View of Tuning Drive for the ** Full-Scale™ Midget
ends of Lhe spindles (afier they have all been trimmed to the same length,
sufficient to pass through the panel of the cabinet and provide a scating for the

control knobs, but not so long that the knobs are held away from the face of A size of 647 x 3F° was foun it i i
the cabinct by any appreciable distance) with a coating of chalk. Then insert varied by the indivi'idual const:ucstlél;.db%?hi?sg: gf[' ‘::‘i)ntﬁgz xbvl:lll t:lxlsst :ﬁ‘g\vb:
the chassis imto the undrilied cabinet, centre it exactly, and press the chalked sheet of glass to be used, secured behind the face of the @biﬁlct by small
ends of the spindles against the wood of the cabinet. When the chassis is .clamps of scrap metal the glass measuring 1* larger than the a rtug: in all
removed the exact location of the spindies will, of course, be chalk-marked, dimensions, but if a d'eeper window is used the glass woukd lhc?'lchavc :1(1, be
and a small pilot hole may be drilled from the back of the cabinet face through cut or drlled te allow the tuning spindle to pass through it. This can be
to the front. The cabinet is then inverted and the main holes drifled through accomplished, however. by using perspex in place of glass The rspcxn
from front 10 back, following the pitot holes. For the usual }” spindles can be worked very easily. and given a high polish. beforegthe final morzicnting
3" holes in the cabinet are sufficient. by treating both sides of the sheet with a good metal polish. \
The tuning window of this receiver should be slightly fess in size than the Fairly stout wood should be nsed for the cabinet to take the 17 battens.

scale itself since the scale is at some litle distance behind the window. On which the receiver chassis is supported and also in order that the speaker
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may be screwed directly 1o the front panei. If & separate baffle-board were
= ) g 10 be used, the speaker mounted on this and the baffle-board, in turn, then

, being mounted in the front of the cabinet, the speaker magnet wonld then be
l 100 far back to clear the chassis and the angle of the receiver chassis would
require altering.

———-l ALIGNING THE * FULL-SCALE RECEIVER

e
Fig. 23. @ v Q When the receiver is made and the witing carefully checked, the set may
R be switched on. It will be standing by the cabinet, in order that the diat
The Cubinet and h':‘remal lamps may be connected up by their length of flex; the chassis should be
Arrangenent of the = Full- sianding on end. so that both the trimmers above the chassis and the trimmers
Scale ™ Midget ‘ and padders below the chassis are accessible.

If a signal generator is available the alignment should proceed in the
normal manner. Ascertain that the mains plug is connected so that the receiver
chassis is earthed—touching the chassis may give a shock unless this is
checked—and alfow both set and gencrator 1o reach operating temperature.
Removwe the top grid-clip from the grid of ¥1 and feed in from the generator
a 465 kes. signal, at good strength, connecting the generator carth lead 1o
chassis. Bring the LF. transformers inlo wim. starting with the secondary

i
3 FrR | N of IL.F.2 and working back to the anode circuit of V1, reducing the generator
o = L output as the signal becomes audible o get clear response,
s . R ® Remove the generator lead from the grid of V1, restoring the prid clip,

T and feed in the signal generator signals, by means of the gencrator’s artificial
‘ aetial, to the aerial socket on the recciver. Again connect the generalor's
earth lead 1o the receiver chassis,

Switch the receiver to mediumwaves, and tune it to 250 metres, 1,200 kcs,
Tune the signal generator to 1,200 kes. and adjust the oscillator trimmer., Cl3;
until the signal is heard.
fiy ®iZES Aex Always adjust the oscillator circuits, both when trimming and padding,
NTEENAL rom minimum towards maximum capacitance.

‘ When the signal is found, adjust C3 1o obtain any possible increase in

o
i

volume.

Tune both the receiver and generator to 500 metres, 600 kes., and., whilst
rocking the set’s main tuning capacitor 10 and fro, adjust the padder C12 to
bring in the signal, setting it so that the main tuner can be set at 500 metres
on the scale.

Retune both set und generator to 1,200 kes. and correct ihe seuing of

| C13, then retune both to 600 kes. and correct the setting of C12. Continue
‘0 trim and pad in this way until variation of one control has no effect on the
ekcreaR sedting of the other.
Switch 10 the fongwaves aad trim 21 L,000 metres, 300 kes., adjusting
i Srst C10 10 tune the signal correctly then C4 (o improve the signal if possible.
B! Then pad at 1,750 metres, 1714 kcs., using Cil, and re-trim and re-pad
uhtil the two adjustments are balanced.
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Switch the recciver to the shortwave band and tune it and the generato®
to 25 metres, 12 Mcs. Trm the oscillator, using C14, to bring in the signal,
and (rim C2 to bring up the volume. There are no padding adjustments >
be made on the shortwave band.

With the receiver aligned by the signial generator, emove the generator
and connections. and, before sctiing the chassis in place in the cabinet,
connect up the aerial and make a last adjustment to C3, C4 and C2, switching
to the appropriate bands and trimming the aerial coils on a weak station at
the low wavelength end of each band to obtain the best volume possible

If no signal generator is available the ** Foli-Scale > receiver can be
aligned using the B.B.C. stations. Even with the receiver mis-aligned it
should be possible to pick up the Light programme on 1,500 metres, so
switch to the longwave band and endeavour to tune the signal—it will almost
certainly not be found at the cormect point on the dial.

If the signal cannot be heard set the trimmers on the IF. transformers
1o the midway position. and tune over the band again. As soon as the signal
is found, trim up the L.F. transformers for maximum volume. working, this
time, from the first L.F. transformer through to the second.

With the transformers trimmed, sct the tuning capacitor (o the correct
tuning position on the scale, 1,500 metres, and adjust Cl1, the longuave
padder, from minimum to maximum position until the Light programme is
brought in at the right spot on the dial.

Tune down 1he band umtil a station on a lower wavelength is found—
possibly Leningrad or, failing this, the Airmet service at about 1,200 metres—s
and adjust CI0 for correct tuning and C4 for maximum volume.

Retune to the Light programme and, using C1 !, correct any shift in the
tunmg point.

Retune 1o the lower wavelength station and correct any shift in the
tuning point by adjusting C10.

Continue with thess adjustments ontil the varying of the padder has no
effect on the oscillator trimmer and vice versa.

Switch the receiver to the mediumwave band and tune the variables
capacitor so that the pointer indicates 449 melres, 668 kcs.. the tuning point
of the North of England transmitter. Adjust the mediumwave padder C132,
from minimum towards maximum, unfil the North of England transmitier
is heard. When the signal is brought in tune the set to a lower wavelength
station, such as the Light programme on 261.8 metres, 1,384 kes., and irim
the oscillator. using C13. until the station is heard. Bring up the volume by
adjusting C3.

Retune to the North of England transmitter, and correct the padding t
bring this signal back on tune, then retrim on the Light programme an
continue to trim and pad on these 1wo stations until once again the wo
adjustments cease 1o have mutual effect.

To align the shortwave trimmers, switch 10 the shortwave band and fin
a station, preferably one which can be idemtified as 1o wawvelength an
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frequency, in the 25 or 3} metre bands. Do not use the highest frequency
bands as there will be a chance of image reception. Having tuned a station,
adjust the esaliator trimmer Cl4 to bring the station tuning on the dial to
the correct setting, if this can be found from a station list, or if’ announced,
then adjust the aena! coil trimmer C2 o give maximum volume.

The receiver may then be mounted in its cabinet; as adjustments in this
<ase have been made on the signals supplied by the receiver’s aerial no faorther
trimming is needed.

Chapter VI

A MODERN MIDGET RECEIVER

IT is certain that the new all-glass midget mains valves with BSA bases will
become very popular with the home constructor as soon as these typss are
generally available, and a circuit iliustrating their use is accordingly shown
in Fig. 24, a S-valve midget receiver for the mediumwaves, the whole set
requiring a chassis no larger than 73”7 x 43" x 2°.

Mediumwave coverage only was chosen as in so many areas all listening
<an be carred out with perfect results on this one waveband. For a very
great percentage of time, listening is limited o the Light and Home pro-
gramines, and as all the Home stations and one of the two Light programme
transmitters arg included in the medium band the single range of this receiver
should be adequate for most listeners, giving as it does, a choice of all the
British stations and a wide selection of foreign signals.

If longwave reception is reguirned, it is necessary to udd longwawve aerial
and oscillator ceils, trimmers, a 150 pfs. padder. and a wavechange switch.
The experimenter will find no difficulty in making such additions, but at the
same time, it will probably be found desirable to increase the chassis size.

The circuit of the receiver is shown in Fig. 24. A triode-hexode frequency
changer, the Mullard UCH41 passes the LF. signal to a diode-pentode,
a Mullard UAF42. The diode of this valve is ignored. and the pentode used
as an LF. amptificr, whilst in the following stage a second UAF42 is connected
with the diode as a demodulator-A.V.C. valve, the pentode acting as q first
audio amplifier. A Mullard U14¥ acts as the output stage and a UY4] gives
half-wave power rectification.

Fhe 140 valves have 0.1 amp heaters, so that these types are economical
to nm in 2n AC/DC receiver, the power dissipation in the complete
heater chain—including the volts dropping device—being small. The valves
fit into small holders and are positioned by a boss on the side of the valve
base which locates in a recess in the holder. When withdrawing the valves
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from their holders the circular spring clip which closes over the locaiing boss
should be eased back to free the vaives.

As In the case of B7G valve sockets, the BSA holders have a cylindrical
metal stem fastened centrally to the base of the holdes. This is not in directcon- &

tact with any valve pin orelectrode, but may be used as anearthing tie-point for
by-pass circuits—the stem itself must, of course, be wired to an earthed
soldening tag secared under one of the valveholder fixing bolts. |

CONPONENTS LIST FOR THE MODERN MIDGET RECEIVER.

FIG. 24. "'
LI Wearite PA2, aerial coil. L
L2 - . Wearite PO2, oscillator coil.
g 3

CHEE Gy FO01 mfd. 500 v.w. tubular. T.C.C. 543.
C2,C9 .. -~ 4-60 pfs. wiromers. Walter Instruments MST0
S, G, Cs, C'l'}o.os mfd. 350 v.w twbular. T.C.C. 346. -

Ci13,Ci4. C1 =
C4,Cs .. -+ 2-gang 500 pfs. variable capacitor. Jackson Bros. Type E- =
C7 100 pfs. mica. T.C.C. CM20N. =
Cio 500 pfs. maximum padder. Walter Instruments ¥pe 356, £

grey spoL =
Cli .. .. 150pfs. mica. T.C.C. MWN. <
Ci15,Ci6,C20 .. 200 pfs. micu. T.C.C. CM20N. | ¥
Ci8, C26 25 mfds. 25 vw. T.C.C. CE3IC. B
c22.Ccn -- 16 plus 8 mfds. (respectively} 450 v.w. T.C.C. CE28P.
C25 0.001-0.005 mid. See rexr. Tubular, S00 v.w. T.C.C. 543. =
RI. R5 .. 22000 ohms, | wat1. ]
R2, R9 . .. 10 ohms, } wat, ol
R3 R% . .. 47.000 ohms. 1 wat
R4 220 ohms, } wan.
R6 - .. 100,009 ohms. } watt.
RZ, RIZ, RI8 .. 10,000 ohms, } wat,
R10 ] I megohm, § watt.
RI1 330 ohms, | watt.
RI3 I megohm volurtz control.
R1i4 470,000 ohms, § watt,
RS - 2,700 ohms, } watt.
R16. R19 220,000 ohms. 1 watt.
RI7 680,000 ohms, | watt.
R20, RZ) 150 ohms. 1 wait. ' ]
R22 0.1 amp volts dropper. Adjust 10 pass.0.] amp or use Bl s ) !
resistance of— O gt - 3
1,350 ohms for 250 volts mains. . DS 3~
1,150 ohms for 230 volts mains. Rmr;o;:ﬁt;d 5 o ‘Zg ¥ *\/"_“_u':w\:_‘ E

950 ohms for 210 volts mains.
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R23 . 470 ohms 3 watt.

Sp. with T1 "Elac* §” permanent magnet speaker with umnsiooner
malched to 3,000 ohms anode load.

LFET.1,2 463 kes. LF. transformers, Weymouth Type P4 (ILE.T.1
without flying lead for single-ended valve).

G 10 Henries. 80 mAs, 300 ohms. Partrides Type EEC/3
JVSE.

S, a-b. 2-pole On-Off switch, ganged svith-R13

Vi L5 Mullard UCH41.

V2, V3 ., Mullard UAF42.

Vi Mullard UL41L.

LA Mullard UY41.

5 BEA valveholders, Belling-Lee 1.620.

Aetial socket, Belling-Lee L315, with plug 1.378/3.

Chassis, cut and bend to size from sheet aluminium.
Drilled as Fig. 25.

2 control knobs, ] pointer type for luning.

Small tuning scale.

Wire, solder, sleeving, nuts, bolis, etc.

TP x4) x 27

CONSTRUCTING THE MODERN MIDGET RECEIVER

The chassis is cut t0 size and drilied as shown in Fig. 25, and note must
be made of the small flange, on the right-hand side, which is bent down at
right angles to the chassis top deck to provide a mounting bracket for the
aerial and oscillator coils which are thus supported below the chassis, under
the mning capacitor position.

If a suitable chassis is already 10 hand the fiange may be replaced by
a bracket, cut from sheet metal, bent to shape, and bolted on to the right-
hand side of the chassis. An existing chassis with four sides may have the
coils mounted onan end wall, when the bracket will, of course, be unnecessary.

The holes for the BEA valves may be made with a ¥ punch or with a tank
cutter, which can be closed down to a §” radius.

When the chassis is made all the parts except the choke, voltage dropper
and loudspeaker may be mounted and the cireuit wired up. The trimmers,
of the postage-siamp type in this receiver, are mounted directly across the
cotls, anchored to the upright tags Nos. I and 2 in each case, and the padder
15 bolted under the chassis in the position indicated in Fig. 25. The padder is
held off from the chassis by short-spacing sleeves.

The LF. wansformers are mounted, as usual, over octal holes 14”7 in
diameter. Note that LF.T.2 is sct at an anglz so that the adjusting screws are
accessible from the rear of the chassis and not masked by V2,

The choke. loudspeaker, and voliage apper may be mounted when
the receiver wiring is complete and the power section is (o be connected up.
As the voltage dropper requires a rather high resistance it is impractical to use
linecord, and a vertical-mounting resistor is therefore emploved. No make is
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Fig. 25. The Chassis Dimensions Jor the Modern Midger

specified as a choice will have 10 be mads bearing in mind the exact resistance
needed to suit the mains supply voltage to the set, and a resistor must bo
chosen from those in stock at the constructor’s supply siore. In the original
model a vitreous resistor rated at 1,000 ohms, 15 watts, fitted into the available
space on the chassis. The supply vollage was 230 volts, so 10 bring up the
total resistance value {0 the required 1,150 ohms a further 150 ohms resistor
was wired in series with the main resistor, and this method is recommanded.
Remember that the extra resistance does not need the large wattage rating
of the main resistor. If the supply is 230 volts, making a further 150 ohms
fecessary over and above the 1,000 ohms of the main resistor, the wattage
rating of the smatler resistor will be no more than 2 watis. {As 0.1 amp is
flowing the voltage drop across 150 ohms is 15 volis, and the power lost is
1.5 watts)) This resistor may be mounted in the wiring under the chassis
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or it may be suspended vertically from the top 1ag of the main 1,000 ohms
resistor. The main resisior, which if not provided with a vitreous coating
should be wound on a porcelain former, is clamped to the chassis by a long
bolt, a large washer on the fop of the resistor holding the bolthead.

The double capacitor, C22, C23, is held by a me1al clip secured under two
of the choke bolts beneath the chassis.

C25 is shown in the components list as having a value between 0.00] and

0.005 mfd., and the final capacitance should be chosen by trial to suit the
listener. Increasing the capacitance will naturally cause a cut in the high note
response, and if the full response is required only a small capacitance, say,:
300 pfs., need be connected in.

On the average mains supply the voltage of the receiver's H.T. line
should be approximately 160-170 volis, and, if convenient, this may be
checked by a voltmeter with a high internal resistance. A drop in voltage
below this figure, caused by a low supply voliage, is of no consequence, but
an increase in the H.T. voltage much above this figure may cause distortion
or instability. Should this be the case, the H.T. may be dropped by a
resistance greaier than the 470 ohms of R23. The order of resistance
necessary would be approximately 125 ohms for every ten volis to be dropped.

The tuning drive is direct, the spindie of the variable capacitor passing
through the tuning scale which must therefore be mounted in a suitable
position at the right-hand side of the front panel of the cabinet. A perspex or
translucent scale, drilled centrally 10 take the spindle, or a hand-drawn scale
on white ivorine or a similar material serves very well, and the scale acts as its
own cover, saving the trouble of fitting a drilled window as well.

The scale may be mounted on the chassis, using a mounting bracket as
described in chapter 2, but in this case a window must be fitted to the
cabinet to exclude dust. Mounting the scale within the cabinet aperture is the
simpler method.

ALIGNING THE MODERN MIDGET RECEIVER

The Modern Midget may be aligned either with or without the use of

a signal genemator. If the tuning scale is mounted in the cabinet it will be
necessary to fit a temporary cardboard scale, marked up with the main
tuning or wavelength points, so that the receiver adjustments can be trimmed
with the set out of its eabinet.

This iemporary scale can be bolied or even stuck to the frame of the
tuning capacitor. If the set is to be trimmed using a signal generator the scaie
necd be marked only with the points 250 and 500 metres, but if the receiver
is 10 be aligned using B.B.C. stations as standard signals then the poinis of the
North of England transmitter, 449 metres, and the Light programme,
261.3 metres, should be murked. In cither case take these tuning points from
the tuning scale proper, mounted in the cabinet; the required points may be
measured off by dividers or by making a simple tracing from the commercial
scale.
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To align the sct using a signal generator. swiich on both receiver and
generator for some minutes to allow both to reach operating temperature,
and connect the signal generator ontput lead (using the artificial aerial) into
the aerial socket of the receiver. clipping the generator earth lead to the
receiver chassis.

Set the tuning capacilor almost fully meshed and tunc the generator o
465 kes., using almast full output until the L.F. transformers are brought more
closely into mne.

Commencing with the secondary of LF.T.2, trim the transformer cores
for maximum signal. working back towards the primary of LE.T.). reducing
the generator output as far as is possible for sharp indications of response.

With the transformers im tune, set the generator and the receiver tuning
to 250 metres, 1,200 kcs., and tritn C9, the oscillator trimmer, from minimum
lowards maximum capacitance to bring in the signal. When the signal is
heard and C¥ is set for best results. trim C2 to improve the volume.

Now tunc both generator and receiver 10 500 meires, 600 kes., and,
whilst gently * rocking * the wuning capacitor spindie, adjust the padder, CIO,
from minimum towards maximum capacitance until the signal s received
with the main tuning capacilor set comectly.

Retune both receiver and gemerator back to 250 metres and correct the

.setting of C9, then retune both to 500 metres and correct the setting of Ci0.

Frim and pad altemnately until one adjustment fails 10 have effect on
the other, and then disconnect the signal generator. Connect in the aerial to
the aenial socket, and tune in a weak station at the low wavelength end of the
dial at about 210 or 220 metres, giving C2 a final trim to give the best volume
possible on this siation. The receiver is then aligned and may be mounted in
the cabinet, after removing the temporary scale.

Fo replace the main 1uaing pointer knob correctly, once the receiver is
in the cabinet, tune the set to the local programme or to the Light programme
on 261.8 metres, using the bare tuning spindle, and tuming it with the fingers—
ascertain, first, that the mains plug is inserted correctly into ihe mains socket,
S0 that the chassis and metalwork of the receiver cannol give a shock. The
plug position in which the set gives least mains ham is correct.

With the sct tuned to a known signal, replace the pointer knob on the
tuning shafi so that the poimter points 1o the correct wavelength or station
name on the dial and tighten the knob screw.

To align the receiver without a signal generator, connect in the aerial
and endeavour 10 fune in a station anywhere on the dial without disturbing
the settings of the LF. mansformer cores. If a station cannot be found set the
cores to the midway position and tune over the band again.

When a station is heard vary ihe core settings on the L.F. transformers,
working from LE.T.1 back to LF.T.2, 1o give the best volume possible.

Now tunc the receiver to the Light programme point on the scale,
261.8 metres, and adjust €9 from minimum towards maximum capacitance
until the signal is heard. Trim C2 to improve volume.
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Now wne the receiver to the North of England transmitter. and, whilst
rocking the main iuning spindle gemly, adjust C10 unti the required signal
is heard with the main tuning set on the 449 metres point. Retune to the
Light programme. and correct C9, then tune back to the 449 metres station
and correct CI0, continuing to trim and pad until the two settings cease 10
have mutuai effecr.

The chassis is then placed in the cabinet and the wming pointer knob
replaced comectly so that with the set tuned to the Light programme the
pointer knob indicates the station name or correct wavelength on the proper
tuning dial.

This receiver is earthed automatically through the mains, as are the other
ACTDC receivers described, but if” a short earth-lead is required, this may
be connected to the chassis through an 0.0 mfd. 500 v.w. or, preferably.
750 v.w. capacitor, an earth socket being mounted in the rear edge of the
chassis beside the aerial socket for this purpose.

The internal dimensions of the cabinet shouid be of the order of 8% long
by 5” deep. The cabinct beight must accommodaie the voltage dropper;
a well-chosen resistor will be little higher, if taller at all. than the L.F. choke,
and a cabinet height of 6” should prove adequate and give good ventilation.
The rear of the cabinet must be slotted or drilled to allow a good airflow.

Chapter VII

A CRYSTAL DIODE RECEIVER

THE ultimate in midget sets is the crystal receiver, which by the nature of
its circuit and the fact that it requires no power supply cam be made very
small and compact indeed. The ordinary crysial receiver is unsuitable for
the needs of most constructors as it requires a delicate adjustment of the
crystal—even if this is of the semi-permanent type-—and must not be moved
once the crystal is operating correctly, but if a modern crystal diode of the
radar tvpe is used this difficulty is overcome,

Such crystals are now obtainable on both the regular and the surplius
goods markets, and a popular type is the B.T.H. CS7A silicon crystal {also
coded as CV253 amongst Service * valves '). This crystaf is no more than
13/16" overall iength and 5/16" maximum diameter, and a receiver built up
around such a component can be small enough to suspend directly in the
headphone leads.

A rather different circuit from the usual crysial set arrangement is needed
to suit the characteristics of a crystal diode. The diode must be tapped on to
the tuning coil, and it is found that the tuning circuit itself gives best results
if a series-tuned acceptor circuit is employed; the circuft of a radar crystal
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mr_:ch.-e: 1s therefore of the form shown in Fig. 26. The type of aerial used with
this circuit has a very great bearing on the behavigur of the receiver for, in
ceffect, the waned circoit, with a series resistance eguivalent 1o the reflected
crystal toad resistance. is in series with the capacitance of the aerial 1o carth
and the aerial’s effective series resistance.

. Atresonance—when the combination is tuned to any particufar signal—the
inductance esonates with the capacitances of the tuping condenser and the
acnlal in series, and the final effect is that the reflected load of the crystal, in series
with the coit's R.F. resistance, is paralleled across the aerial's series resistance.

For maximum power transfer tise crysial load resistance must be made
equal to the aerjal series resistance and the coil R.F. resistance together, and
so the method in which the crystal is tapped into the wning coil, and the
exact capacitance required to tune the receiver 10 any required signal. must
depend 10 a very great extent on the aerial itself.

At_the same time the crystal resistance varies with the signal strength,
the resistance being high for weak signals and dropping by as much as
50 per cent. and more for strong signals, so that this effect also has a bearing
on the correct coil tap, The output impedance of the crystal also varies in
a_ﬁke manner. affecting the matching of the headphones ino the crystul
diode. and so for any set of conditions, the receiver requires 10 be matched
up to both the aerial and the signal being received for best results. This
would mean a series of coil taps and {theorctically, not practically) a matching
wransformer between the diode and the headphenes, but in practice it will
be found that a receiver using standard paris can be built up o give very good
resulls over a wide range of conditions. ]

_ For best results both the aerial and the tuning coil must have as great
ethcoenc.y as possible; in the case of the coil this means 2 low R.F. resistance
a.gltl a high value of * Q." Best results would, therefore, be obtained from an
:ur-oorcd_con wound on a rather larger former, with a series of taps brought
out at points between about 177 1o 1/3 of the whole winding as crystal tapping
connections.

_A small commetcial coil with an iron-dust core has been tested and found
IO give very reasonable results, however, and the circuir of Fig. 26 is coded
with tie coil connections for this component. an H.C. Atkins Laboratoties
Red No. 2 cail.

The l'ndt‘iclance required is rather larger than that generally Tound in
standard luning coils, but by connecting the coil with both the main and
secondary windings in series the inductance is increased and. at the sams= time
a crystal tapping point is provided.

_In place of the Atkins coil a Wearite PHF? coil might also be tried
Using the coil key shown in Fig. 24 for Wearite coils the connections for the
PHF7 wouid be:—

écrial. via the tuning capacitor, to point I.

rystal tap and junction of the two windin ints 2 J

Earth, point 3. TP
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It is recommended that experiments be confined 10 the mediumwave band.
The inductance for a coil suitable for 1he longwaves is mther high, and whilst
a standard component, with the two windings in scries, can give the required
value a suitable erystal tapping is not provided.

It has been shown atready that the tuning of the receiver depends 10 a
great exteni on the characteristics of the aerial, and whilst a 500 pfs. semi-
variable capacitor is shown in Fig. 26 as the \uner the constructor must be
prepared 1o experiment with different capacitance values until the required
station is tuned in. The range of reception given by the receiver is quite good,
if a really long and high aerial, and a good earth connection, are used, but
no more than the local station signal can be expected, and so the tuning must
be adjusted to suit the station frequency.

A semi-variable capacitor takes up less space than a variable capacitor
and once the required capacitance has been found by experiment a suitable
padder can be installed.

It must be noted that the headphones are shown parallel connected.
High resistance headphones of the 4,000 ohm type must be used, and if two of
these are connected in parallel rather than in the more usual series method,
they will provide a roughly accurate mawch to the crysial, If more than one
pair of headphones are to be connected in, then the pairs of headphones may
be left series connected in the nsual manner, the sets of headphones being
connected in paraliel.
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The capacitor across the headphane terminals compleres the crystal
R.F. circuit, and any value between about 0.00] and 0.005 mfd. will serve:
The higher capacitance will. of course, by-pass some of the higher audio
frequencies, so that if good steady reception is obtained some experiment
with this condenser is also worthwhile.

If results with a commercial coil are poor—perhaps bacause the aerial
cannot be made sufficiently high, or because of a long-distance reception
path—a specially made coil may give a considerable improvement. Such
a coil could consist of 150 tumns of 26 S.W.G. enamelled copper wire, close-
wound on a 15" diameter paxolin former, with crystal apping points brought
out at 20, 25. 30, 35, 40 and 45 turns from one end of the coil. At cach
tapping point the wire should be twisted up into a loop and the winding then
continued without breaking the wire; when the coil is completed and the
ends anchored the tapping loops can be bared

Chapter VIIT

CONSTRUCTION HINTS

IT s already been pointed out, in the latroduction to this Manual, that
wiring diagrams cannot be shown except in the case of the Personal
Poriable. The wiring diagram of a midget receiver must be chiefly a matter of
artist’s licence-~it is not practical o show the components in their rue
positions since small resistors and similar components are hidden by the
larger capacitors, etc., as is much of the wiring—and 1herefore wiring
diagrams would be of no practical assistance to the experienced worker whilst
to the beginner they might very well prove extremely confusing.

A few notes on the wiring of midget receivers will, it is hoped, take 1he
‘place of wiring diagrams and also be of greater assistance.

Before dealing with the wiring of the receiver, the chassis must be obiainad
or made. The prades of sheet aluminium and duraluminiom now on the
market are very suitable and are easily worked, bul in one or two cases it may
be found that the chassis top deck is inclined to sag slightly when only a front
and a rear wall are provided as is the case in the majority of chassis designs
shown in this Mapual. The constructor should, therefore, assess the rigidity
of his material before cutting the chassis. and if it seems likely that the chassis
top will sag or bend under the weight of heavy components—the L.F, choke.
for instance—this is prevented very simply by providing the twe ends of the
top deck with a stiffening tab, the tabs being cut as shown in Fig. 27.
The two tabs. one at either end of the chassis, are bemt dewn at right angles
whea the chassis is shaped, and thus give 3 girder form of construction to the
top deck, adding remarkably to the chassis strengih,
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Chassis with four walls may be made instead of two-wall chassis, but
the constructor will then find it more difficult to bend the las: wall inio place,
no matter in what sequence the walls are bent down. When a iwo-wall—or
front and rear edge—chassis is being bent the chassis can be clamped between
two wooden bars in a bench vice or a pair of clamps and the bend made along
the edge of these bars, the wood being as long as, or longer than, the chassis.
When end walls have to be bent down, however, the wooden bars must then
be cul 1o exactly the chassis width in order that they may fit between the front
and rear walls. The methed of hending chassis walls or edges is shown in
Fig. 28. No other method is so convenient or as cerlain to produce as straight
and unblemished a bend.

The bending of the chassis should follow the drilling and punching.
Always work on the flat metal if possible: in some cases and especially in
cxperimental work, drilling must proceed along with design, but when
working to a finished design the bending of the walls should b ihe last step
in the chassis manufacture.

Holes carrying power leads should always be fitted with rubber grommets,
These may be obtained from any good radio store—by mail order if Necessary,
from a large radic house—and are very inexpensive. They add to chassis
appearance, as well as ensuring perfect insulation and profection against
fraying of lead coverings and sleeving.

RECEIVER \WIRING

When wiring the receiver, first fasten on to the chassis the under—chassis
components, valveholders, padders, coils, erc.. and bolt on to the chassis
top deck only thoss components which are sufficiently strong 1o take the
weight of the chassis when it is inverted for wiring. In some instances it is
better to have no top deck components fitted at all, but in the majority of
cases they will hold the chassis propped at a convenient angle for witing
whilst. at the same time, they are required to be in place so that their
connections can be made in sequence.

The first wiring in any receiver should be the heater leads. the heaters
being in series in the case of AC/DC receivers. It is recommended that
all wiring be carried out with 22 S.W.G. tinned copper wire bought in } or
4 1b. reels, the wire being insulated with | mm. sleeving. Thicker sleeving is
unnecessary, and whilst twin rubber-covered flex is suitable and popular for
the heater wiring of A.C. receivers it offers no advantages and several
disadvamages for AC.DC receivers.

As one end of the heater chain is earthed 10 the chassis only one heater
power lead is brought out. This must be left sufficiently long to connect to
the voltage dropper—or, if a linecord is used and a double-pole switch
provided the fead can be finished off at its switch contact,

The rest of the eircuit can be wired in sequence, but ar each stage—
that is, practicallv speaking, at cach valveholder—the wiring of the stage
should also be sequential, In Fig. 29 are shown the main components of an
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R.F. stage, the bias resisior and ils by-pass capacitor, and the screen resistor
with its by-pass capacitor and anti-parasitic resistor. and the component
placing should be noted. When wiring the stage the first lead to be conne«zted
is that connecting the suppressor screen with the cathode, from tag No. 5 10
tag No. 8 Then connect tag No. 1. in the case of R_F. pentodes of the EF37,
EF39 and similar classes. 10 an eanthed soldering tag secured under the
valveholder fixing bolt, and connect the bias resistor between tag No. 8 and

BEND Town !

Merat _ o {

CLAMPED SBETWEEN
1 WOODEN BATTENS

Fig. 28. Rending Chassis Wails

tag No. 1. running the body of the resisior up w0 the 1ags and t_rimming off
the spare lengths of the resisior leads after making them me_chamcally sound
to the valveholder tags. Remember that a soldered joint is only to ensure
perfect electrical contact, mechanical strength must already be ensured before
the soidering operation. The leads must therefore be anc_hor‘ed ﬁnnly_through
the tag holes provided and a wrm taken round the tag. clipping the wire down
firmly with pliers.

Do not put one fead into place. solder it. and ihen connect ano.ther lead
to the same tag by winding it over the soldered joint and re-soldering. For
example in Fig. 29. three leads go to tag MNo. 8. the suppressot iead [ron:{ tag
No. 5, the bias resistor lead and the lead from the bias by-pass capacitor.
Before sofdering ron each of these leads through the 1ag hole or holes and
secure each one separately, then solder all three leads o the tag
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I resin-cored solder is used there is ustrally no need 1o iin the tag before
making the connections. Apply the cored solder to the tag, set the iron on the

solder and the g so that the solder is melted directly on to the tag and wires.

and the flux runs over the joint. then remove the solder and iron and allow
the joint to cool without disturbing it Never carry melted solder on the
iron to the joint. By the time the solder is applied to the metal the flux is
<ompletely tost, and if the solder * takes” at all the joint will be " dry —brittle,
with a dull appearance which means a very poor contact. A dry joint is a
fruitful source of noise and a ceriain spot for a later circuit breakdown.,

With the bias resistor in place add the bias capacitor, holding i1 bv its
leads against tags Nos. | and 8. then solder the joints on tag No. 8. A soldering
iron with a pencil bit is much more convenient than an iron with a broad bit;
the pencil bit is of little use for heavy sheet-metal joints, but the radio con-
structor 1s concerned with wire joints and for these the pencil bit is excellent,
whilst there is far less chance of burning or charring sleeving and nearby
<components,

MAit SCREEN
RESISTOR

- H.T #

7o Anche AS A TE - Pony

WHEN MND G 15
eNUSED, TRG
/u:y BE EMPLOYED

L7 ¥ O
MERTER MERTER
ccT & ccr,

Sc /
&Y. p,f:;—td L Bmas RKesusom

ST SoIDERNG TAc

ER@TH Connie o
Bras BvY- Pass
Carac o~

Fig 29. Twpical R.F. Stage Components Arrangement

Every icad, no matier how short, should be protected by sleeving. To
measure the correct length secure one end of the wire to its taz. run the wire
16 the next connecling point by the correct route, measure the sleeving
agamnst the wire. cut off the sleeving and trim the wire, allowing a surplus for
the joint, then ship the sleeving over the wire and finally make the joim,
securing the wire before soldering. Avoid charring the end of the sleeving as
the joint is made. When components ave wired in by their own leads, as they
afe in the example of Fig. 29. the sleeving should run right up to the body of
the component
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With the suppressor and cathode circuits completed (the joint on tag
No. | should not ver be soldered), add the screen anti-parasitic resistor (o (ag
No. 4, running the body of the resistor as close as possible 1o the tag. Soider
the joint, leaving the resistor standing upright from the valveholder. To the
top wire end of the resistor secure one side of the screen main resistor and
one side of the screen by-pass capacitor, once agsin running al! the bodies.
of these components close together. and solder the joint.

Run the earthed end of the screen by-pass capaciior through tag No. |

ind secure and solder this joint.

Apant from the wning coils, etc., the bulkiest of the componenls are
now assembled and grouped round the valveholder in a manner which not
only conserves space but also provides very short earthing and by-pass leads.
As a result there is very linle chance of feed-back or instabilicy, plenty of
spare chassis space is left for components such as smoothing capacitors, and
all components can be identified at a glance,

Many valves have a spare 1ag on the holder which makes no connection
with a valve efectrode—in the exumple shown, an R.F, stage. using a valve
such as an EF39, it will be found that pin No. 6 on the valve base is missing.
leaving a connecting tag spare at position No. 6 on the valveholder. This tag
may, therefore, be used as a tie-point or anchering point for other circuit
components and is ofien very convenient as an H.T. anchoring tag, where
a main H.T. lead can be secured and connected to screen and anode leads.

as each stage is wired the screen and anode circuits should be compleied
at the nearest H_T. anchoring point in each case, and the H.T. line. conhecting
all these anchoring points, Tun when the power circuits are wired.

Wiring the receiver in sequence, from aerial socket 10 mains plug, with
sequenlial wirning in each stage. as just described, is sirongly recommended,
especially for the beginner. The receiver then grows in a logical order whilst
a clear picture of its working is obtained; all 100 often the newcomer (o
radio comstruction wires up piecemeal, ticking the connections off on the
theoretical ¢ircuit as they are put in. This makes for long feads and the
confusion of one stage with another—gquite possibly it is found that the tags
across which a bias resistor should go are hidden beneath a set of wires and
components which have no connection with that stage. It is that kind of
construction which causes instability, feed-back, and, quite ofien, component
damage through short circuits.

-3




Appendix A

ADJUSTING' LINECORDS

The majority of AC'DC midget receivers, whether home-built or
commercial models, provide the heater chain of the set with its correct
voltage by means of a linecord, a fength of flex which has two plain leads 10
carry the mains supply 1o the chassis and rectificr of the receiver with a
further lead made of thin resistance wire wound spirally round an asbestos
cord. The heater current flows through the resistance wire so that a voltage
drop along the line is produced. and the final voliage, as presented across the
ends of the heater chain, is of the correct value to pass the correct current
through the heaters.

The linecord is bought by length. average specimens having a resistance
of 60 to 70 ohms per foor, and so when a cord is fitted cither to a new receiver
or as a repiacement to an old receiver it must be adjusted to produce the
correct voliage drop and so to pass the correct current through the heaters.
A discrepancy of 5 per cent. either way in the current flowing must be con-
sidered as the limit, and s¢ it is not possible to adjust the linecord simply by
cuiting 10 an estimated length. The resistance of each foot of cord will vary,
and the current Aowing, or the vollage across the heater chain, must be
adjusted 10 the correct value by measurement. Of the two methods the
measurement of the current, rather than the measurement of the voltage,
is much to be preferred.

On the surplus market therc are, at present, 1o be obtained thermo-
coupie ammeters with a maximum reading of 350 mAs. (0.35 amp).
Properly used. these instruments are ideal for linecord adjustments on
cither A.C. or D.C. circuits. Their scales are often marked ° For Radio
Frequencies Only,” but the scale calibrations are almost always set and ehecked
by 50 cycles A.C., and so give correct readings for both A.C. and D.C.
supplies.

Thermo-amrmneters are limited in their surge-carrying capacity, and somust
be used with care. When an AC/DC midget receiver is first switched on the
current throngh the heaters is more than the rated value and falls 1o correct
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value as the heaters warm up and theit (emperatures rise 10 operating evels.
In many cases the surge is not sufficient 10 damage a thermo-ammeter
connecied in series with the heater circuit but, as a precaution. it is strongly
recormmended that the instrument be connected with a parallel shorting
switch, as shown in Fig. 30. The instrument is connected in series with the
linecord and the valve heaters and the shoring-switch thrown: the set is
then switched on and the valves allowed to warm up and then the switch js
opened to oblain a meter reading.

The linecord must be bought so that the lengih is stightly in excess of
that finally required; the length may be oblained by dividing 60 ohms into
the resistance needed to give the number of feet of cord. The cord resistance
will generally be a little over the 60 ohms per foot, so that the division will
provide a length slightly in excess of that required.

For each current measurement the valves should be allowed o operate
for two minutes before laking a current reading; the circwit may then be
switched off, the linecord resistance wire shortened slightly, and another
current reading taken. The cord is trimmed down mntil the meter indicates
that the correct current is flowing when the valves are heated up and working
correctly.

THERMOQ — AMMETER

HEATER CUuRRENT

SHORTING SHirck

Fig. 30. Connecting the Thermo-Avmneter for Linecord Adjustments

To adjust the linecord by voltage measurements, a high resistance
voltmeter must be connected across the valve heater circuit. 1f the mains
supply is A.C. then, of course, 2an A.C. voltmeter must be used.

The voliage required across the heater chain is found by adding the
valve-heater voltages together. For a superhet receiver with a valve sequence
such as, for example, a CCH35 frequency changer, EF39 1F. amplifier,
EBC33 double-dicde-tricde and a CL33 output valve, with a CY 31 rectifier
the respective heater voltages are 7, 6.3, 6.3, 33 and 20 volts, making a total
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of 72.6 volts. The volimeter is connected to the chassis and to the junction
of the linecord with the heater chain (excluding any dial lamps which may be
included). and when the linecord is correctly cut to length the voltage
registered by the voltmeter will be that required by the heater chain—in the
example, 72.6 volis,

A lower voltage will indicate that the cord is too long; a higher voltage
will indicate that too much current is flowing and the cord is not long enough.
Running the valves under such conditions would lead rapidly to serious
damage.

The current surge as the valves are swiiched on will again be evident,
and so the voltmeter may be disconnected at one point until the current
settles down, the connection then being made and the voltage read. The
reading should be taken after about one to two minutes.

A high resistance voltmeter is essential. If a low resistance voltmeter is
used a serious error will be introduced by the voltmeter current which will
fow with the valve-heater current through the linecord resistanoe, and so
cause the voltage across the valve heaters to appear low. If the cord is then
adjusted and the voltmeter removed, too high a current will Aow through the
valves which will, in conseguence, be damaged.

An A.C. voltmerer will almost certainly have a resistance of |1.000 ohms
per volt or more, whick makes the instrument very suitabie for this purpose
of linecord adjustment, but if 2 D.C. volimeter is used on a D.C. mains sapply
care must be taken not 10 use one of the cheaper types of instrument which
may require as much as 50 mAs. for a full-scale deflection and draw, say,
30 or 40 mAs. through the linecord resistance. Such an instrument could

lead to an error of IS per cent. or even more in the current through the valve
heaters.

SECURING THE LINECORD

Because of its internal construction linecord should never be sirained or
bent sharplv—spare cord may be loosely coiled and hidden behind the set,
but it must be remembered that it is dissipating power and. therefore, heat,
and so spare linecord should be in a ventilated position.

At the receiver end the Iine should be secured under a clamp and the
asbestes cord on which the resistance wire is wound should be ted to an
anchoring point, the resistance wire being unwound for an inch or so and
passed through skeeving to its own connecting point. If no anchoring point
for the cord can be found a soldering tag, bolted under a component fastening,
can be used as a support for the end of the cord.

Appendix B;

SWITCHING AND SAFETY PRECAUTIONS IN AU/DE
RECEIVERS

AC/DC receivers must always be connected 1o the mains supply so
that the chassis is connected to the neutral line in A.C. circuits, and negative
in D.C. circuits. A large number of D.C. circuits will have the negative side
earthed, but in many cases it will be found that the positive fine is carthed.

On A.C. supplies the correct plug connection is almost always identifiable
by'listming for hum in the loudspeaker. the plug position giving leass hum
being correct, If doubt exists as to the earthed side of 2 D.C. supply, a neon
bulb may be connected batween the positive lead and a direct earth connection
such as a waterpipe. A household neon lamp of the Beehive type should be
used—if a neon lamp is not available then a low wattage incandescent
household lamp may be employed in its place.

‘The bulb should light: if it fails to do so then the positive side of the
D.C. supply is earthed and the receiver should have a separate earth lead
taken to its chassis through an 0.01 mfd. 750 v.w. capacitor. On no account
may the capacitor be dispensed with; a direct earth connection would clearly
result in a partial or direct short circuit of the mains supply and serious
damage may be caused, or a fire started.

The same ruling applies o A.C. receivers, and a scparate earth line, if
used. must always be connected to the chassis of the set through a 0.01 mfd.
capacifor of 750 working voltage rating.

inspection of the A.C,D.C. circuits in this Manual will show that a
double-pole on-off switch is always specified, one pole breaking the direct
D.C. positive or A.C. * live ' line to the rectiiier and the other pole brezking
the © live > side of the heater circuit, This method of switching leaves the
chassis of the receiver permanently connected 1o the negative line, in D.C.
circuits, or to the neutral line in A.C. circuits, and the set is therefore safe
unless. in a D.C. circuit, the pesitive line is carthed.

7%
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If for any reason a single pole rather than a double pole swiich is used,
then this single pole must ebviously be used 10 break the negative or neutral
{ine connection 1o the receiver chassis, leaving the * live * line to the rectifier,
and the *live " line to the heater chain unbroken. The chassis of the set is
then live " 1o earth through the valve heaters, and for that reason a double-
pole switch is always to be preferted.

When the receiver contains the voliage dropper, as does the Modern
| Midget, and only two supply lines enter the receiver, a double-pole switch
<an be used to brezk both lines and so isolate the set from the mains entirely.
This type of switching is 1o be preferred above ail others. and.should be used
whenever possible.
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