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eceiver with Valves.

EIVERS OF THE

/ARC-5) COMMAND SERIES
3-A or B. The Q Fiver.

D-190 kes. 545-1, 580 Meires.
nomaker’s carton.

= POST
eP ‘.' / ™ each. PAID
- dented, at 37/6 cach. Post Paid.

15 kes. BC-455-A or B. IF 2830 kes.
1etres 6.0-9.0 mes. 49-33 metres.

. POST
sw.,.____l cach. PAID
= dented, at 25/— each. Post Paid
ymmand Equip. (SCR-274-N) at 4/6.
454, 1/3;: BC-455, 1/3; BC946, 1/3:
post paid.

Artons . .. .

LATOR
A

. Unir.
25, 807
d Cur-
uction
o em-
ircuit,
ctance
ymeter

. 6ins.
ICE

ach.
1

REQUENCY METER
W. w ..‘ ”-.m* ..__ a each. O.Pwﬁ_ﬂwwm_w.

and tested before despatched. Slightly
oiled externally.

EW.

2 INTERCOM PACK

) cps.  Comprising: 2 units, C-112 and
oden carrying cases. Size 134 x 12 x 9in.
1se.  Includes, lightweight headphones
| L.S. etc., Complete with Instruction

G196 PGS

BRAND NEW. in maker’s original Packing.

Ex, U.SiddF.

L)

Panoramic @EEE.% Trainer Mk. 1
Made mc.‘ De Vry

Containing: A 35MM SOUND FILM PROJECTOR with soundhead photo-cell
CE-2 130 watt projection lamp, projection and condenser Ienses.

SOUND
AMPLIFIER

4 valves,2/6517s,
6F6, 574, ‘etc.,
All  in  wood
cabinet 485x191
x104 ins. operat-
ing voltage
115V.60 c/s. 405
Watts. Tdeal
for amusement,
parks, or enter-
tainment in the
heme asitstands
or can be altered
as a standard

CONTROL
AMPLIFIER

3 wvalves 6517,
2051, 6X5, VR
150-30, etc., 2/
CX-25 photo

ating manual,
reel of safety film
also Spares ki,
with 6 projector
lamps 6 each
other lamps, 3
photo-cells, 12
valves, efc.

projector.
SHERAEY €35 2
Packed in a wood case.
BRAND NEW. BRAND NEW. !
Ex. U.S. Nayy. RADIO COMPASS
AN/APA-1 ATRCRAFT RECEIVER UNITS
RADAR H@GHW?H—WZH by Bendix Aviation Corp.
Comprising:— :

Comprising — BC433-A or C. 15 Valve superhet’

Cathode Ray Tube Indicator (3BP1) with
fittings. Length 24ins., Base. 12 ins.

Pluz: Indicator Amplifier, with 11
valyes, etc., for 110-120%. 400-2000 cps.
12:x 74 x 7 ins.

Plus: Control Unit, with controls, etc.,

& x 2L x 2L ins.

Plus: Instruction Book.

CLYDESDALE'S PRICE ONLY

per CARRIAGE

LANT 6% PAID.

Packed in a wood case.
Set of PLUGS for AN/APA-1.

CLYDESDALE'S er'  POST
PRICE ONLY 76 B PAID

receiver. Covers Medium and Long

Wave 150-1500 metres. in '3 switched

W_pncm. In metal case 83 x 21 x 12 ins.
us— .

BC-434-A Control Box with “8§"

Meter, ete., in metal case 74 % 4 x 71 ins.

Plus—Flexible Tuning Drive.

Plus—Indicator 1-81-A,

Plus—Indicator 1-82-A.

Plus—

Service Instruction Book for SCR-269-A

{or C) Radio Compass Equipment.

CLYDESDALE'S PRICE, ONLY
L4 |t per CARRIAGE
L6150 = PAID

Set of ‘ Radio Compass® (SCR-269-A

or C) Circuaits available, at 2/6 per set.
Post Paid.

cells, and oper--

TRANSMITTER TUNING UNITS
For that = Transiten V.F.0, Unit?
New, but slightly dented and scratched.
TUSB. 1,500 - 3,000 kes. TUGB. 3,000 - 4,50
CLYDESDALE’S » CARR]
_wa.' eachl ]

PRICE, ONLY
TUSB. 6,200 — 7,700 kcs. TUSBE. 7,700 - 10,00

TU26B 200 - 300 Kkes.

CLYDESDALE’S f CARRI
PRICE ONLY H. -ﬂ / A- each. ]

BRAND NEW, in maker’s carton,
Ex. U.5.4.8.C.

CRYSTAL MULTIPL
Hu_m.m M1-1946:

Range 2-6.67 mcs, 807
spare (2 valves), Grid Cu
Meter, Service Instru
Books, ete.  The mulf
employs an 807 tunin
variable condenser, calit
micrometer control.

In metal case 13 x 10 ©

CLYDESDALE'S PRI
ONLY

A= oo, S

BRAND NEW, in maker’s sealed wrapper.
Ex. U.S. A AF. Jefferson-Trayis.

SYNCHRONOUS VIBRAPACK U.F.1.

Complete and self contained vibrator Power unit for 12
input, eutputs 150/120 volts 30/50 ma, choke/capacity smoo
also L.T. and Bias, plus 4% ft. screened input lead fitted
crocadile clips, with circuit in metal case 7in x 44in. x 6in. |

black.
H wma each. “

CLYDESDALE’S
PRICE ONLY

BRAND NEW, in maker’s cartons.
Ex. US.AAF.
MALLORY SYNCHRONOUS VIBRAPAC

Input 12 volts, output 250V. 70 ma. Complete unit; tc
enclosed and fully screened. Dim. 5iin. x 23in. x 5in.

PRICE * ONLY 196 .... ;
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RADIO CONSTRUCTOR

VALLANCE’S OFFER |

BAKELITE SHEET.

¥ in. thick. = Sizes: 12 in. x 8 in., 5/1. 10 in. x
81in.,4/3. 10m.x 6in., 3/5. 8in, x 6in., 2/10.
6 in. x 6.in., 2/3. 6 in, x 4 in., 1/8.

METAL.

Black crackle, for 8 in. speaker, 20/6; for 10 in.
speaker, 25/-. Awvailable in grey to special order.

“’Evcr—Grip,” ideal for fixing valye bases,

. 1/- a jar.

CHOKES.,
3 Henry tapped. Varley, 13/6. Smoothing
Midget, I5H, 60mA,

tyge 10H, 40mA, 4/11.
. 12H, 120mA, 21/5. 12H, 150mA, 22/6.
COILFORMERS.

Ribbed midget ceramic, size 13 in. x % in., 1/~ each
SPRAGUE OIL-FILLED CONDENSERS at
special prices: .001 mfd., .002 mfd,, .01 mfd.,,
1,000v. working,, .02 rnfd 750v. “ork:m,
t.ubuIar. 6d. each, 5/- doz.cn 2 mfd,, 1,000v.
mietal cased bBlock with ceramic insulators with

fixing clip, 1/9 each, 18/- dozen. Limited
stocks, canuo( repeat.
MICAMOL,

.01 mifd. pos!.agc stamp mica 600y, 6d.

MCRI, twin gang midget, variable 275pF, 6/8.

MUIRHEAD S.M. DIALS.

3+ in. dia. calibrated in decibels, similar to

Eddystone Cat. 637.,

UTILITY MICRO ‘CURSOR DIALS.

100-1 ratio 4 in., 10/-.

GROUP BOARDS.

S-way, 8d. 1l-way, 2/6. l6-way, 2/9. Aerial

Lead-in low loss, 3,!'3. A:,naI “T” pieces, 13,

Aecrial Insulators 7 in., 7/10

CERAMIC VALVEHOLDERS.

4-pin English, 1/3. 5-pin English, 113. T-pin

English, 1{6. 8-pin English, 1/6. 4-pin UX,

1/6. 7-pin UX, 1/6. 8-pin International Octal

i/6.  Acorn type, 2/6. Buiton base type, ]ﬂ.

CERAMIC (,Ol]_. FORMERS,

3L . x 3% in.. 32 grooves, 4/9. 5in. x 2 in,

26 grooves, 7/6. Bases in Ceramic, 6/9. Sub-

bases in Ceramic, 6/9.

COIL HOLDERS, CERAMIC.

4-pin, Tf-. G-pin 1,‘6. T-pin, 1/6.

der%, Bakelite, I,@
OIL FORMERS. 6-pi

Plam 3/-. Threaded 3{3.

9d., Flexible 1/3 and 2/6.

CABINET ASSEMBLIES.

Cabinet and Panel, 65/-. Chassis for above,

12/6. Chromium H.andleq 6/~ and 7/6. Cab-

inets, 25/-, Die Cast Chasm. 96,

Miniature Dials, Black 5/6. Miniature Dials,
Silver 7/-. Die Cast Boxes, 44 in, x 3% in. x 2 in.,
7{-. Extension Control Outfits, 2;'6 Feed-
through Insulators, 1/3.
FEED-THROUGH BUSHES.

4BA, 3d. pr. Feeder Spreaders,
Flexible Driving Shaft, 6/-.

2.5 M. H., IZOmA 3/-. 125 M.H., 50mA,
60-1.5 Mcs, 2/6, 1, 5 M. H., 250 mA., 60-1 Mcs.
17.9 M.H., .24-150 kes., 4/-. 5.6 Micro-Henries
120-25 Mes., 1/9.

HIGH (:R&DE KNOBS, INSTRUMENT.
Flated 2% in., 2/11. FluLt.d 1§ in., 1/11,

Coil Hol-

COUPLERS:; Rigid

INDICATOR LAMPS,
In Red, Green, Blue, White, 2/0,
LF. TRANSFORMERS. (AIR SPACED
'IRL'\-’IMERS)
1% in, x 2 in, x 24 in., 450/465 kcs., 19/6.
KNOBS POINTER.
24 in, 1/3. 1f in, 10d. Lead-through Por-
celain Insu]awrs, 2[6. Miniature Pointer Knobs
9d. Miniature Stand-off Insulators 9d.
MOULDED INSULATORS, 14 in. high.

1,000 volts working, Red and Black, 1/6.
NEUTRALISING CONDENSERS, CERAMIC.
Min. 1.5 pF., max. 5 pF., 3/6. Pre-set Control
and Lst.utchn.on, 2/6
WELWYN CRACKED CARBON PRECISION
RESISTOR&.

"/o 1 watt, 1/5 each, Values: 24,000, 9,000,

100 240,000 only.
PYREX le:UL»\‘I ORS, BOWL,
Ideal for lead-ins, aeﬂals, ete., 9d. each,
S-way Group Board, fitted with 3-0.1 mfd.

condensers.  .350 amd 3-% watt rwxslurs, w1th
mounti bracket. Brand neéw, 1/6
VALVES

Ex- Govemment 35T, 63/-; 6SLIGT, 12/-:
866, 27/6.

i
VOLTAGE REGULATORS.
VR75/30, 15/3, VRS90/B3,
15/3. VRISUJ’SO 18/3.
ZONE MA
Short-wave Mag‘ type, printing two colours
on_paper, 3/9.
PERIBRAID SLEEVING.
Finest quality for high veltage. 1mm., 1.5mm.,
3mm., blue, yellow, or green, 4d. yard.
AMERICAN LINE CORDS.
35 in. long. 0.3 amp. 2-way, fitted 5 amp.,
2-pin plug, and American 2-pin flat socket, 7/11.
BARGAINS 1IN EX-GOVERNMENT SUR-
PLUS COMPONENTS.
Short-wave Chokes 5 to 180 metres, 1/-.
Parmeko Smoothing Chokes, 12H, 120 mA., 21/5,

12H., 150 mA., 22/6.
Condensers Paper— ‘High Voltage Mica

15/3. VR105/30,

Metal Case. Condensers.,
4mid. 1,500v.w. 12/6 .0005mfd. 2,200v. 9d.
4mfd, 500v.w.  3/6. .0001mfd, 2,200v. 9d.

2mifd. 1,000v.w. 1/9
Imfd. 1, 2000V w. 3/6
Midget "Variable
Condensers.
18pF single-gang, 3/3
27pF 3/3

005 mid, 2,200v, . 9d.
001 mfd. 5,000v. 1/9
Ceramic Trimmers,

10-100pF single 0d.
5-40pF double od.
15-45pF double 9.
3.5-30pF double 9d.

i £

75pE ., . 36
100pF  ,, ,, 2/8
160pF 4/-
50 % 50 % 25p1*‘ 3 gang,

10/- Walkie-Talkic Teles-
50 50pF 2 pang, 8{- copic Aerials 8 ft. 6 in.
75 % T5pH 2. gang, 9/- extended; 15 in. closed.
160 160pE 2 gang, 8/3 15/- post free,
250pF single gang, 4/2
SPECIAL OFFER,
Everetie-Edgcumbe Moving Coil Meters, 6 in.
calibrated 0-150v, full-scale deflection 0-1mA
in black Bakelite case, size 7 in, x 7 in. x 2 in.
This meter has a magnificent movement and is
worth double the price. Provides an ideal

base for a multirange meter 1,000 ohms: per
volt, Price £4/10/0. Limited supplies.

SPEEDY POSTAL SERVICE C.W.0. or C.O.D,

VALLANCE & DAVISON LTD
e

Tel.: 29428/9
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AT monih, readers will have noticed
L an extra pame in our heading—that of

Lionel Howes, G3AYA. TRecently re-
turned to civilian lite from the R.ALL, Lioncl
has been appointed Technical Lditor to Radin
Constructor, He will assist his two co-editors
from the technical angle and we feel that this
addition to the stafl will cnable us to maintain
2 higher technical and lirerary standard. To
do this, we must all work together —co-operation

the keynote.

Lone Hands.

Another type of co-operation Is that which
may be cxercised by the amateur radio con-
structor.  We refer to the local club,  Tuking
inte account the cnormous numbers interested
in radio work, it is obvious that ooly a few
attend  their local club meetings.  There are
many obvious reasons which cannot be belped
for the * stay-aways,” but we also know that
the fecling of haviog insufficient knowledge of
the subject keeps many away. This feeling
should he ipnored. The rank and file of the
local club are not @/ cxperts!  Shounld the test
be made, furthermore, it would be discoverad
that many absentees wounld outshine the club-
LOCTS,

In any case, knowledge is nor the criterion.
The demminant factor'is, or should be, keenness.
A veritable Marcont who neglects the club
affairs is less valuable an assct than the 15-year-
old who has yet to build a stable one-valver,
but who puts all his energy into the club.

Practical Work.

Another pussible deterrent is the fecling that
meetings may he fust a lot of talking—no doubt

NO™T
THE EDITORS invite original contributions on
construction of radio sohjects.  All materia  used
will be paid for. Articles showld be clearly written,
preferably  typewriiten, and photographs should be
glear and  sharp. Diagrams need not be large
or perfectly drawn, as our draughtsman will re-
draw in most cases, but relevant  information
should be included. All M5 must be accompanied
by a stampsd  addressed  enwelope for reply or

ICES

informative and interesting, but with no prac-
tical side offered. Tt is fair 1o say rthat it is only
the very stubbormn cases who whke this view,
but it is important that clubs without practical
facilitics should lose no time in making them

- Editorial

available.  Fortunately, many clubs are now
running  consteuctional  sections and  several
TSWT Chapters offer a  members” repaic see-
vice,” wherchy offending receivers are serviced
at the club.

An Extension.

Co-operation is the vital ingredient of amateur
radio, but it Jdoes not have to be confined to
the immediate boundatics of the hobby. For
cxample, the Dagenham branch of the ISWL
is co-operating, to mutual advantage, with the
South-West  Lissex Model  Aircrafr  Sociery,
sinee hoth are interested in the radio control
of models,  Sa, it will be scen that all glong the
line co-operation is the key, Tt stares with the
individuval enthusiast, so how about dropping
a line m your local club secrctary to starr 1he
balt rolling ?

WNLS.

reiurn.  Fach item must bear the sender's
and address.,

COMPONENT  REVIEW. Manufacturers, pub-
lishers, ciLe., are invited to submit samples or
information of new prodects for review in  this

section,
should be addressed

name

ALL CORRESPONDENCE
to Radio Constructor, 57, Maida Vale, Paddington,
Eondon, W.9. Telephone: CUN. 6579,

AUTHENTIC AND UP-TO-THE-MINUTE INFORMATION ON VHF,

BROADCAST BAND AND

AMATEUR ACTIVITIES IS GIVEN IN OUR MONTHLY PUBLICATION “ SITORT WAYE NEWS.”
251




An Introduction to the Theory of

Thermionie Valves
By Kenneth R. Goodley

Part 2—-The Triode

that o Diode consisted of an evacunecd

slass “envalape 7 conining an anode and
# Blamenc A o spiml of fine wire is lnserted
Between these two clectrondes, the vilve then
becomes what is knosern as o Triode,

I:\' the first accicle in this series icowis exglained

This spival of wire s known as the CONTRON,
GRID {or more commuaunly * grid,” tor =hort),
and s sitwated in the path of the electrons
tlowing from the filunent no the anode,  Drom
this it can casily be scen thar any voltage applicd
1o the Greid will have the divet of accellerating
or retarding the 1ow,

A examtination of che effvces of  various
voltages being applicd o the grid shows thae
when a low positive voliage (that s Prositive
with respuct to the Silament) s applied, rhe
elecrrons wilt be acecltoraced by the proximicy
of a positive voltage and Tiore current will
flow ucross the valve to the anode, thus in-
creasing the cureenc in the cirenir.

W, oo the other band, we continue o mise
the positive wrld voltage, the smge will be
reached 1 tinie whore no further ineredse
anode current will resal, tegardless o how
much the voltige s cised. This i koown
a3 SATURATION POINT and the cfect
s due o the fact that the grid, although not
solid Hke the anode, iv absorbing paet o the
cleetron How and o all ineeats and purposes
s acting as an ausilizer anode.

Whit happens i the grid voleage is reduced
1o e and then made negative with respuct (6
the dilament » - When the prid voltge s reduced
in 1 volr steps fram -2 1o -3 ar —6 v,
{approximaicly) it is tound rthat cach reduction
results in an cquivadent reduction in ancode
carrent. Past this poing,  ouking the  grid
volayge more negative cwses a reduction to
zere of the anode current (Iap. This is che
point . which the negative voltage an the
wrid s suifickone to reduce the cffeer of the
positive anide potental 1o such an exrent tha
the elecirons are ne Jonger artracted from rhe
tilarnent and therefore no carrent Hows,  This
ts known as the CUT-OFF POINT.

Before poing further 1 wouold mention tha

thure are w number of constants which are of

importance in circuil desipn and in the acouete
choice of wvalves for specitic purposes.

The dirst of these is known as the MUTTIAL
CONDUCTANCL, {or  SLOPE™Y of  ihe
valve —usually indicited by gm.
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This is calculated by tinding che change of
anude correne () resulting from a given
change in grid voltage (Vi) the anode Voliage
(%a) rennining constant.

ermende

A la
i e A eolis,
AV

Mot Uhe sl A (delia) indicates © a rmadi
chiange in ”

It should be realised that these caleulations
are tuken on the straight scetion of the charae-
teristic and that we are not concerned with
actmal values of volmge and current, bur
werely  with  small  changes, The  Muiual
Conductance is usunlly measured with Va=100
and Vg==0 and is obtuined under static con-
ditions.

The second constant is the AC RESISTANCE
or TMPLDANCE, which mmy be detined as
the resistance offered by o valve to a change
in current,  This can be found in two ways,
First, from the Anode Characreristios (Fig, 4
inset) 1aking o change of, say 10 valts, in Vi,
aseertain from the eurve the cleet on the Ta
Then divide the voleage chanpe bv 1he current
change, 7., .

Ava

Ra- e

A la

whms {ar conrtairt Crid | olfage)

The sccond method of derermining the Ra
15 by means of the Mutual Characreristic {shown
in Fig. 4 and cxplined below),  Taking any
given puint of ¥u on the straight portion ot
the characteristic (say ar Ve () note the current
rearling for any two values of Va, caleulue the
voltape and current variation and then work
on the fonnala given above,

Next  we  have the AMPLIFICATION
FACTOR {or “u'™ of the walve. As has
already been shown, 2 given change in Anede
Current van he obtained by : —

Loa change in Va (maintaioing Vg at o
consiant level) ;

ar 2.2 change in Vg (keeping Va constn).

The rario between the change in Anode
Voltage to the change in Grid Volesge neces-
sary to produce a4 miven alteration in Anode
Curtent is known as the Amplilication Factor, /..

H




RADIO

The relationship hetween the theee constans is
we—pne x Ra

Having  derlt  with 1he  consmnis,  sone
consideration  must now be  given o the
“ characteristics ©° of the triode.

The Vasla curve or ANODE CHTARAC

TERISTIC is much the same as fur the dinde
valye. It is shown in the inset to e 4, and
sives @ good indication of the citecr on 1 of
a change of Grid Veltage,  This eflect is also
aoticeable in Fig, 4~ the Murual Charcrer-
istic—which alser shows the results obained
during  experiments of  warving the Anode
Yolrayre,

By compuring the two graphs it can be
scen thar a wariation of 1 volt on the Godd
(indicated in the small dingram by the ihick
line} raises ahe la by 2 mA, while at Vg:20
on the muin graph, the same ncrease (similarly
indicated) s only achicved by increasing the
Va by 20 volts,

4 e g W
/

o
75

T la mA

SR Ay

Wa
AHOTE f-ikn-\ClLPISYL!- =
— & THEATE .
s

N i _b
i
. } 4
12
72C¢
Fig. b
One other chacereristie, chaugeh of Hetle

wnportance, 15 the Grid Corcent Grid Puotential
relaganship. The grid, as has been expluined,
15 pamarily a controlling and noc a0 collecting
vlecrrode,  Grid cureent i3 normally undesirable,
but when the wrid 5 nearing or above e
potencnd, o does collect some clecerons, The
value of 1this current is excremicly sunll - usoally
a4 few micro-angs,

There are three main types of rriode in come-
mon use,

(1} DETL RADLO

DR ANID

FREQUENCY AMPLIFIER.
2y AUDIO FREQULERCY AMPLIFIERS.
(3} POWLR AMPLIFIHRS.

CONSTRUCTOR

T'ypical values are - —-
Det /RE Ampe: gm 7-1.5; Ra 20,000-
50,000 « 15-50.
AL Amp, s ogm 9-1.8; Ra 4,000-20,000 ;
e 10-30,
Power Amp.: pio 245 Ta 1,000-4,000 -
w 2-10,

Thus, it can b seen from the above table
that the constants derived tfrom the charmcter-
istics prove of proat value in determining the
suitability or otherwise of 1 valve for a par-
ticalar function.

FORMATION OF THE MIDI.AND
CLENTRE OF THE TELEVISION
SOCIETY.

As wlevision hroadeasting will be extended
ror the Midlands in the noar furure, i is essential
tor all interesred in this new scivnee o have a
common pladorm Tor study, discussion and
practival construction.  The “Television Sociery,
which was founded 10 1927, have, therefore,
tormed w0 AMidland Centre with 1100 in
Birmminghaer,

The Innugueal Meering was held in April av
the  Dndversity o Bionningham and future
meetings will take place on cvery first Wednes-
day ol cach month ar 7 pom. Aftes the suimmer
reeess Leluring Julv and Aurust) the ocw session
will connenes on Sepremiber 131h, wich LICTie S
theredier on each fst Woednesday,

Ingineers, clecrrical conteactors and  radio,
dealers alike will find it an adwanige 1o become
murnhers of the Socicly, the programoe of
which caters for the scivnest, the engineer el
Maoe Lor e television salesman and  service
mat. A serics of lecnares s scheduled and
All mterested e invited ro write the Lecture
Scereeary, 12 W Sanmier, FUTVS Monset
1649, Mare Vale Road, Douraville, Birminghan,
k1N

RADIO CONTROLLLED
SOCILTY.

I view of the councry-wide popuelarity and
incerest shoan inothe Badio Controlled Mo
society, the London Svailon was foemed ac o
mecting held in London on Aprd 11ih, The
ofticers appointed Tor the aren are as 0llows - -

MODLL

Chaiennr 1 W ML Mitchell, 45, Copse Avenar,
Woest Wickham, kent.

Flen, Secvedary < Vreeasprer 1t GO Chapnnn,
L, Pme Corner, Fiewooed KRise, Heatiy-
field, Suwsex.

The London Arca will hold a mecting monthly
o e second Sundiy, Al interested in model
comtrol shoald write the Seerctury for further
delails.




The RII5S5

By L. F. Sinfieid

Some further suggestions for modifyiﬁg this popular receiver

noise limiter and § eter cirenits  have
been teied sinee the methods described
i use moneh’s dssue, and these are explained
hoerewith,  These later moditieations may be
prefereed by the prospective R1155 vperator.

3 LTLERNATIVE methods of incorporating

Ri3

< >
£ fae
<__.wj I':_'_s Az
N I
{ O
|

I e A b

Fig, L. Modifving the first [F stage 1o include

an S meter.

First IF Stage.

The first 1F stage was tnodified to incotrporate
a bridgetype 8 meter (sec Fig, 1. Normally,
the carrene through the screcn network s
approximately cqual to the anede current. By
adjusiing  the 500€ potentiometer {the S
meter zeto control), which is o pre-set and
adjusted by a2 screwdeiver slot, a balwice s
obtaioed and there is no meter deflection.  This
should be adjusted with the AV on, BFO
off and the aerial terminal shorted to chassis,
With the recviver operating, the AVC causes a
reduction in anode and scrcen current, though
the screen network current change is small due
ty the normal bleeder current being high in
cumpatison with that of the screen.

The reduction in anode current causes the
voltage at the positive meter terminal to rise
compared with the negative terminal point and
a meter deflection results which is proportional
1 AVC and signal strength. The meter in
the authot’s receiver is a 500 wA movement
factually 1 Government surplus one). The
sensitivity of this bridge arrangement is high,
but if found to he insuthciendy high thea by
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removing R14 and increasing the values of both
the 500 () potentiometer and the 470 Q resistor
an adeguate deflection will be obtained.  If the
deflection is normally too high, it may be
redueed by cither a resistor in series with the
metet or a resiztor in parallel.

It is advisable to have some form of switching
arrangement so that the meter can be either
shorted out or open circuited whilst manual
RF gain is being used, and when the BFO is
on.  This can be carried out quite simply by
a 3-pole 4-way rotary switch marked—

FPHONE CwW
AVCon, AVCof. AVCon AVCoff.
and wired as shown in Fig, 2,

Switches are shown in PHONE/AVQ off
position.  The switch can be mounted in place
v the existing BI'Q toggle switch, Te check
the strength of a CW signal the switch shonid
be in the PHONE/AYC an position.

Vs {Detector-AVC-1st LF).

Much of this is as previously deseribed, the
alteration being only concerned with the noise

Fig. 3u. | I
Do .
] | v | -
+ | Wwoie 2%
. : - Se-
1 K ar

Fig. 3. The Dickert type noise limiter.
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Fir. 2. Switching system
lumiter circuit. A Dickert tvpe series nolse
limiter has been  incorporared with a {ew
deviations {rom standaed praciice {see Fig. 3).
The 250,000 () potentiometer is the “modu-
lation level”™ control.  (With che slider ac che
R1% end, 30 per cent. modulation, and at the
120,000 Q resistor end, 100 per cend. modulation),
The control will be found to be approximately
linear in calibration.  The resistor network has
been so areanged that only  standard  valoe
compooents will he needed, thus the necessiey
tor the shunt across the potentiometer. Contrary
to nottnal practice (thac of varying the diode
bias in relation to the sigual) this circuit varics
sigrnal relutve to a {ived diode bias.  ‘T'he reason
for this is to keep the pain as high as possible.

On heavy nterference on a0 weak station, it
is desirable to bring up rthe signal as the modu-
fation level s reduced.  The noise limiter action
remarns a8 normal. The network has been
chosen to give best limiter resalts andd vet 1o
keep the diode Joad gesistor high enough to
teduce damping of the IF coil. The old BEO
toggle switch (which has been replaced by a
wafer type} 1s wsed o switch the limiter o and
out of circait, With the limiter “on,” the
G6HO heater is switched on and ar the same dme
the other switch section opens 1o remove the
link from R1Y e R21. IE it s nor desired to
cootamise in hearer carrent, the swicch should
be us in g, 3u, and the heater lefr on,

One point of importance 15 that the .1 wlf
capacitor st he of good quality, preferably
of high warking voltage and ol tropical ype
with no leakage.  Any leak via this capacitor
completcly upsets the biassing and  prevents
corvect working ol 1the citcaie,

Doy not expect (oo much ffom noise limiters
working on the modulation percentage principle,
as they are only cilective on cerain types of
interferenice,  ‘The noise pulse must be of short
dutation compared  with the time  between
pulses, in order that the mean hias Jevel 15 not
appreciably  inereased.  Keep the wiring  as
short as possible in the nnise limiter circwit

n
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s --Iislider of Re8
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RITERZS

for the “S™ meter ciremit.

in order to reduce pick-up and any signals
which nuy tend to by-pass the diodes via
coupling hetween the wiring,  Screening helps
also, regarding this poiat, but it is not necessary
if the formet can be accomplished.

Lt is hoped that these notes will be of assistance
to those whe are intending 1o modity their
R1155%. ‘I'hc author will be pleased to dhswer
any querics on matiers raised in this article and
they should be addressed to me, efo Radie
Conctracior.  Please enclose a SAL, otherwise
replies cannot be undectaken.

Values of components reforred 1o by the
Edrefers World cirenit diagrem und mentioned
ir the text ob this aricle are: -

R1T 100,000 (2 R3O0 56,000 Q
Ri2 27,0004 €22 01 pb
R13 22,000 €26 0.1 uF
R14 22000 C33 100 puF
R19 56,000 2 C40 200 puF
R2T 22,000 0

R25 150,000 01

R2Z8 50,000 (2

OUR MNEXT ISSUE CONTAINS , . .
further instalments in oor regular series® of
“ Radie  Stmplified,”

and the ever-popular ** Query Corner.™

Yalves »
The
first article in an informative two-part dis-
cussion on ** Short Wave Coils,” by G3IXN,

“Uhermionic

will also appexr. In addidon, full construc-

tional articles on 2 Six-Valve Radiogram

Chassis and a Simple Recciver for Television
Sound are scheduled tor publication.
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Output Coupling and Quiput
Transformers

B)’ .{23.'-:_,-1-[/\./- yﬂ»ﬁ‘

LI 2l forms ot low impedance head-
\,:\/‘ phone  or  loudspeakers, o matching
transformer must be used, althouph it
s non necessarily essenrial with high resiscance
headphones, or speakers of the balanced arma-
ture wpe.  From the purely clrcuitry standpoin
all that i1 is necessary 18 1o join 2 pair of high
resisrance  phones in serics with the snode
connection of the vidve, and this indecd i ofien
done in the cise of simple reecivers,
ITowever, there are two imp(:rt:ll‘lr nhiucii:_:llx
o this ws sl peneral practice, and ihey both be-
come progressively mnre linportane as ae maove
away Trom the simple receiver with small wattapre
oueput valves. Lirstly, when the phones are
wired direetly o the anede cireuit they have
to carry the high tension currenn drawn by the
valve amd s they are wound with 2 very tine
canpe wire there s a risk of an early burn-nat
il the vnrrent eseeeds the e milkiinps required
hy only the mose cconontical vabves,  Secondly,
there i the risk of shock which may he gnite
considerahle, and violem cspectlly (o the 1man
with o bald pare!
Fligh reesistunce phoues doo nof o require
matchiog o most output valves and s often
coupled vin a0 1o 1o riostaries. e

ITT current s thus carried one the primary of

the rrsotsformer which is designed to comfortably
handie it and the headphiones e eompletcly
wolstnd ront che DO

Chake Filter Qurput.

Another oifeetive and  widely used  nwethead
of overcorming  the two drawbarcks slready
comsiderad is known s choke tilter output,
and the eireuit is showoo in the diagrnn, where
it owill b oscen thar the slenal s fed 1o the
hoadset vin o 2002 eapacitor and no D passes

-@HT+

Starddurd form of choke putpnt.
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throueh the windings.  This form of coupling
alse has the advantige of avoldding headphone
capacity cHeeis,

Matching Transformers,

Moving  cail speakers and low resistance
headphones  reguire o he narched o the
impedance of the outpur vadve and this is dong
by a step-dowmn ratto 1ransformer. Accurate
iuttching 1s ntial buth in the interests of
s it performance, seonsitivity, and guality
ot reprodection.

Asoa general rule ic can be taken that the
transforiwer with the lnrgest coce will give the
grmatest ecivney bur other faciors, such s
the method of arrenging the windings and the
core matetial also have to he taken into con-
sideracion.  The additional expense ol high-
cliuss putput transformer, preferably with tapped
pl'im;tr}-' aned R:.(‘.un({m'_\' o lr1:111.1i11§3, up Aany
type of valve o wide range of speaker or
phone hnpediyees, is a good iovestment with
a dividend i the fornn of grealy  improved
ctliciency.

Trv scertain a required mrio, and rhus obtain
correet nuuching, the lollowing simple caleu-
larion is used.

The nwmber of mms mio equals the
sepuatee root of the oprimuomy Load  resistance
ol the Joud spuaker speceh coil (or head-
phones),

Thus,  assuming the  valve  load,  alwaws
quoted by the manufacturems, 1o be 5000 L
e the speaker to be 200 (these, by the way,
are represcatative fieares)  owe tind -

v LI
Se— oy 2,500, which cquals 50
2
amd rhe mitlo i oseon 1o be 0 10 10 I other
words, the prinary (ancde cireuic will need oo
Futvg B riemes sls mmany feris s are wsed for the
sceondary (speech conl circunt. For example,
amin waing vypical figares, Primary 2,250 turns,
Secowdary 45 turns,

Another examphe sl s reguired ro mateh
a prir o phones of G1€Y cach carpicee o a
6,000 00 output wvalve, The carpicces e in
series rermwentber!

W G000

- ar oy A equalling approx, 7 oo T
120

I the intpedance of ihe specch eoil Is unknown
arel eannot he otherwise aseertuined  jrocan
usually  be reckoned ws being approximarely

FA tines s 1200 wsistanee,
{rontfinued o next page)
| P




Battery 1-V=2

By W. Jordi

An easily built Four-valver for the DX er

to 'modify his existing teceiver. The

receiver I question was built in 1938
and was a 1-v-1, constructed on breadboard
lines. Though it was considered “just the
Jjob ** when fitst built, and was ¢fficient enough
in its way, a more up-to-date layout was finally
decided upon. The subsequent addition of
another audio stage plus a more business-like
construction and witing tesulted in a vastly
improved tecciver, not only in ** punch ™ but
in selectivity and stability.

JUST about a year ago, the writer decided

(CENTRE TAP—continued from page 256)

When calculating the transformer ratio. for
push-pull output, the load resistance is taken as
twice that of one of the valves. It need hardly
be pointed out that when using push-pull, both
valves have to be identical.

Another point, correct matching of a pentode,
is mote importtant from the point of view of
quality than it is in the case of a triode, but it'is
hoped that the constructor is quite convinced
that a reasonably correct match is not only
highly desirable, but quite easily obtainable.
Mis-matching should never be toletated, even
by beginners.

The cireuit | finally chose was based mainly
on the existing receiver, though cettain refine-
ments wete added and of course the extra stage.
Despite the obvious advantages of a superhet
receiver, the writer is one of those individuals,
and there must be very many, who find that a
good battery straight teceiver takes a lot of
beating when it comes to pulling in the DX

The existing set, though only a three-valver,
was spread out on a baseboard measuting
18 inches x 10 inches, which could hardly be
called pottable!l Therefore, the aim in the
few treceiver was to cut ‘down space and to
rebuild on an aluminiuny chassis. The set was
eventually built to much smaller dimensions
than the otiginal despite the addition of the
LF stage with its complementary components.

The Circuit.

‘Fig. 1 shows the theoretical citcuit diagram,
which will show the receivet as a 1-v-2. The
RF stage is untuned, and whilst pethaps some
extra gain could be had by tuning this stage
it was decided to leave it untuned, since with
two audio stages mote than ample volume is
obtainable. The RF stage, then, is to provide
that extra selectivity which is advantageous on
today’s crowded bands and for the usual im-
provements obtained in the way of minimising
cffects of swaying aerials, elimination of *“dead
spots ¥ in the reaction, and so forth. The
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valve used wis o 221, 2 sercen-grid vaive with
a four-pin base and top-cap anode one of
my favourite rypes,  Voltage an the screen-prid
is dropped through R1 and decoupled by (1.
Full voltage = applicd to the anede. The RE
stage is coupled to the deteetor stage by moans
of standard six pin coils, using RY eranstformer
tvpe coupling.

The derector valve is also a 221 and s used
in w leakyv-prid reacting circuit. (2 and C3
are: the bandset and  bandspread  capercitors,
respectively,  Reaction is obained by the now
recopnised method of varving the sereen-grid
voltage {variution of the potentiomecr R6),
The capacitor C'12 s a trinenet and this, once
set for wnximum oleer, is nol again 1ouched,
R3 and 114 are the anode decoupling and anode
load resistors, respeetively, with Cdas decoupling
capacitor.  Ch s a large capacitor inserred o
prevent extrancous AF nodses when the poen-
tiometer 1s being adjusicd.

The derceror srage and tirse audio stage are
resistance feapacitance  coupled,  through  the
coupling capacitor € An RE choke s inserted
in serigs with the coupling as o Oleer. The
potentiometer BT 18 the volume control, with
the precautionary B8 ax a ugrid stopper. The
Tast stage s transformer coupled, scries fed,

Automatic mrid bias is applicd 1o the two
audio stages, the components R10/R1L/CIOACT
presviding the necessary voltages aod deeoupling.
And that sboue covers the cirguit,  Various
other dess were eried buc mosely were fonnd
ro be cither 4 decided Joss i efficivney or clse
muking no appreciable diiference, The com-
ponvits shown in the crrcuic herewith are all
more or less essential for the maximum reselts -
all saperiloous irems being deleted during rests,

Construction.

The firse ching wo ohiain of course, rhe
chassis and panel.  In the writer’s ease, it was
decided 1o retain the existing wooden eabinet
and the chassis thevefore measared 18 ins. x
10 ins. x 1) ins. The pancl is 7 ins. high.
These dimensions are noc the ddeal, bue as the
metalwork had 1o Bt the cabinet cortain restric-
tions were necessary. Any constructor wishing
tor buikl the receiver can eastly reduce the
wverall sizes 1o good cHecr and the sub-chassis
spact could he increased 1o the more noemal
24 ns. or so. Actually, the 1) ins. was suffi-
cient, hbut a lictie more roon would have been
an advantage,

The next job was to Jay out the compaoncers,
such as coils, valves, cte, on the wop of the
is and  juggle therm around o dind the
best pesitions to give shorr leads and case pof
wiring up.  Whent the final positions had bfen
tixed, they were marked off with an indelible
il. The panel was then fitted to the
Being  such @ narrow  sub-chassis

giving linte suppore and also being of alo-
miniuit and chereby  somewhat Hexible, - the
chassis and panel were fieoed by two metal brack-
ets (purchased ac the local muliiple stores)
with 2BA screws, These were found to give
adequate rigidity.

Deilling ehen commenced. On the  chassi
the tixing holes for the wvalve holders, coll-
holders and 1ransfonmer were made. On the
pancl s holes for the variable capacitor drives,
switch, reaction putentiomercr, phone jack and
volume control were drilled. The large eapa.
citors, C1, 4, 6, 9, 10 and 11 were thot fioed
underneath the chassis, making use o the coil-
halder bolts 1 secure C10 and G111, Next ws
he fitted were €8, €7 and (110 This tater,
the aerial tritnmer, was mounted alongside the
transformer with 2 hole drilled in the chassis
tor easy access and adjustinent.

The paned conols next received srtention
and the poterniomneiers, switch, juck, capacitors
and slow-morion drives woere placed i position,
The wvernier attachmencs Tor the drives were
fixed afrer 1the main drives had been sssembled
in order to ensure that chey lined_up with
them, The actual dixing  holes were drilled
slightly larper than wus necessary for the screws
in arder 1o allow somw ~ play ™ o make any
slight errors in drilling casy o recrify.

With most of the lrger components now in
posirion, the longest jub of all wuas commenced—
the soldering. Priotity was given 1o the fila-
ment leads 1o the valves, using multi-strand
tlex,  When these were wired, all carth poings
wete dealt with and all components that rerarn
to garth winsd in. It was decmed advisahle
w conneat all carth points in cach  cireuit
{stage) to w common tag.  Thus in the detector
stagre 06, R2, C4, R6 and the carthy enwds of
the coils were alt tiken o a common tigg on
the chassis.  Hinally all the conunon  carth
rags  woere Joined dogether, This  procedure
may sound a trifle *liddly T o1e those oot
accustotned to such detadl, but these lictle points
all add up and rhe heaetiis are noticed especially
whitl one comes to srart runing on the higher
frequencies.  Liventually, the wiring was com-
pleted and after the usual prelindnary rests, the
batterwes were connected, phones phlagged in
and the set switched on.

Naturally, one or two minor faults were
found, bur these were mostly sorted our by
cxperimenting with various component values.
The values shown in the circuit dizgram are
those {inally selected.  “The ovuerall perfonnanes
of the weerver is estimated to be about 75 per
cent. hetter than o the odginal scr, and i cer-
tainly has plenty of punch, A speakee can be
run off the receiver quire casily, 'The set is
not intended to compete with an elaborate
cottmunications  recetver, obviously, but it
can be recommended as a good set fur the
SWL who wants to hear the DX and has not
a lot of cash ro spare,
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Short Circuited Bias.
7 have a battery recciver which it powered by
a 120 volt battery and 2 volt acenmntator, Recenify,
the HT lime was accidentally short circyited 1o
carth for a few secondr. Upon the removal of
the short the recciver was fonsd io operate but He
qualiy of reproduction was vt sp to the usial
vtandard. 1 bave checked all fikely componenis
bt canngt irace the canse of the troubls.
R, Dunne, Glasgow,

We assume from your comtnents that the
receiver has an auromatic biassing system of
the type in which the total receiver HT current
is passed through a resistor of low value con-
necied in the negative BT line.  'This resistor
is nornully by-passed by a low voltage clecrro-
Iytic capacitor to prevent any transient fluc-
tuation in eurrent from  producing  stmilar
fluctuations in the hias voltage. Should the
HT he temporarily short circuited the total
battery volmge will be developed across the
bins resistor and the working voltage of the
electrolytic capaciror will be exceeded.  Thi-
will result in the breaking down of s insulation,
thereby short clrcuiting the bius wsistor and
hence the bins voltage.

‘T'his type of trouble appears to be quite eom-
maon in battery reecivers using auromatic hias
and results in an increase in the normal HY
current coupled  with a notiecable  reduction
in the quality of reproduction.

Coupling.
“ I wish to boost the ontpul of niy battery receswer
by means of a wniverval amplifier. s the chassiv
of the amplifier is live to the * maing] | decided
o wre a 1:1 coupling transformer in arder to
avoid awy direct comnection belween amplifier and
receiver.  {Iowever, wpon switching on 1 war
disappainied to find that the gquality of repro-
duction was wvery poor, there being viriwally nn
base response. Coar you suggest a passible canse
of the fromlile
K, Reogers, Canterbury.

The pootr teproduction cxperienced when
feediny the output of the receiver into the ampli-
fier is undoubtedly duc te the mis-matching
of the output valve in the receiver. It is noted
from the circuit diagram that the transformer
is connccted directly in the anode circuit of the
output valve and the secondary feeds straight
into the grid cirenit of the amplifiee. This
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arrangement presents an ceflective load to the
output valve which is approximately equal to
the load across the secondary of the 1:1
teansformer. It is therefore nccessary to load
the secondary of the transformer such that the
impedance reflected into the primaty is equal
ro the optitum load of the cutput valve.
The value ol the sccondary load resistor may
Le calenlated fron the formula—

Ty 2
R - (—) X .
72
11

where —  represemis the turns ratio of the
T

coupling  transformer and Ra the optimom

Joad of the output valve.

It is preferable to safeguard the receivet
apainst the possible breakdown of the insu-
Jation of the coupling transformer by including
condensers in the input loads o the amplifier.
Reference to Fig. 1 showld make the method
of connection clear.

T2 Tl
HT+ #— I—.
E5 o) v 88
s < > [ &'f,
ay < % oos L&
N of & BF -1
anode #—- — l—.“
load !
resisto

Coupling the battery receiver to e
AC/DC amplifier,

Fig. 1.

Aerials.

< Can you piease recomimend an sfficiens yot simple
agerial for wuse with ny SW oreceiverv”’
- W, Bennest, Cardiff.

The choice of aecrial depends largely upen
three factors: the frequency at which it is re-
quired to operate ; whether or not directional
properties are required 3 and whether or not it
is to be used in areas of strong local interference,

Undoubtedly, the simplest form of acrial
is the horizontal wire with a single wire feeder,
which may be used in country districts wheee
there is 2 minimum of local interlerenee.  The
horizontal wire should have a length of approxi-
wmatcly 30ft, if optimum results are required




RADIO CONSTRUCTOR

il e __‘ L : _eHTE
: i OUTPUT |
A | . =Cﬂ
e | el
| S
= & fiag .
Li : |: ‘ |
| !
JI_J_ it ‘ =l ‘ I . ‘J__f_.'lo. e ol
AL --—-\lOHT—
LIST OF COMPONENTS.
R1 100,000 Q Cl, 4, 6,9, 10, 11 : 1.0 pF
R2 1 Meg O i C2: 160 puK
R3 20,000 Q €3 20 puR
R4, 8, 9 2500000 €5 100 puE
R5 40,000 Q C7 : 0.006 uF
R6 50,000 Q C8: 0.001 uF
R7 250,000 pot. V CT1, €120 140 ppl
R10° 400 Q L1: 4-pin plug-in coil.
R11 200 @ L2 : 6-pin plug-in coil.

Have you had your copy of
DATA BOOKLET No. 1 ?

(The Basic Superhet)

Describes the construction of a simple superhet teceiver for use on AC mains,
together with: details of furthet stages which can be added to convert'it into an
efficient communications receivet.

@ The Basic Receiver @ A Preselector Unit

@ AddingaBFO Stage @ Valve Connections

@ AddinganRF Stage @ Coil Data

A valuable booklet for the newcomer to superhet construction

Obtainable through your local bookseller l , 2
at 1/- or direct from the publishers at post paid

AMALGAMATED SHORT WAVE PRESS, 57, MAIDA VALE, LONDON, W.9
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Fig 2. A half-wave doublet

aerial  system. The inset

shotws the method of  cross-
ing feeders when transposer
blocks are used.

A

on the 20 metre band or a length of approxi-
mately 15ft. for use on the 10 metre band.
The tapping point from which the lead-in
is taken should be about ene-third of the total
length measured from one end of the aeral.

However, better all round performance will
be obtained by the use of a simple dipole or
doublet type of actial with a twin lead feeder
(Fig. 2). This type of feeder has the advantage
that interference induced in one lead is can-
celled out by that induced into the other lead.
This means that effectively no interference
will be picked up by the feeder, which is a
great asset as the zone of maximum inter-
ference is invariably found to be in of near
a building. Each limb of the aerial should .
be approximately quatter wavelength in length

‘on the band at which maximum response is

required. This means that if the aerial is
ptimarily intended for use on the 7.5 Mcs.
band each limb will be approximately 32ft. in
length, The feeder may consist of twisted
rubber covered wire, but we sttongly tecom-
mend the use of one of the twin feeder cables
which are at present feadily available.

Another and possibly equally effective feeder
may be made up by the use of ttansposer
blocks (inset Fig. 2), the blocks being spaced
at intervals of approximately 18ins., the feedets
should be crossed over one another at each
block. With aerials of the type described
maximum  response  will be obtained from
signals approaching the aerial at right angles
and therefore, whenever possible, the aerial
should be erccted so that it is at right angles
to a line drawn from it to the area from which
signals are required. The dipole type of aerial
may readily be mounted in a wvertical plane
whenee it has unidircctional propertics, but it
is usually rather more difficult to erect in this
position, wunless of small dimensions and
intended for use on the ultra short wayes.

feeder

coupling coll

“ Query Cormner
Rules

(1) A nominal fee of 1/- will be made for
each query. ]

(2) Queries on any subject relating to
technieal radio  or electrical —matters
will ‘be accepted, though it will not be
possible  to provide complete circuit
diagrams for the more complex receivers,
transmitters and the like.

{3) Complete  circuits of eguipment may
be submitted to us. before construction
is commenced. This  will ensure that
component wvalues are¢ correct and that
the circuit is theoretically. sound. ;

(4) ANl queries will receive critical seruliny
and replies will be as comprehensive as
possible, )

(5) Correspondence to be -addressed to
“ Query ‘Corner;” Radio  Constructor,
57, Maida Wale, Paddington, London,

(B} A seclection of those queries with the
miore  general interest will be  repro-
duced in these pages each month,

THE EDITORS INVITE . .

@ Constructional articles suitable for
publication in this journal. Prospective
writers, particularly tew writers, are
invited to apply for our *“ Guide to the
writing of Constructional Articles *
which will be sent on request. This
guide will prove of material assistance
to those who aspire to journalism and
will make article
pleasure!

writing a  real
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Notes on the GBS Valve

By G. W. Bolton

(The question of the possible uses of the 6B8 was recently raised in “ Mailbag.”’

are a few circuits that have proved of practical value—Ed.)

EING one of the “Old Brigade,” my
affections for the sturdy 4.0 volt British
valves were hatd to shake, until a friend
presented me with some American 6.3 volt
types. Amongst these was a 6BB and after
delving among the data sheers, decided to
give this valve a try-out. The 6B8 valve is an
HFE  variable-mu  pentode ‘with two diodes
incorporated, ‘The variable-mu characeeristics
as given in the data sheets show a fairly short
grid base but a maximum of -21 v. enables one
to get faitly good automatic volutne conttol.

30

| J|£!F.rcboT s
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Fig. The 6B8. as an HIE Amplificr.
The firse experiment (sce Fig, 1) was using
the pentede section as an HE amplifier. The
grid was tuned and resistance capacity coupled
to the diedes, A little fegeneration was used
to improve sclectivity. Results from  this
simple unit, used with'a 25 svatt amplifier,
wete very encoutaging. The “locals? gave
excellent results, but, due to slight regeneration,
there wwas some top cut. The coil used was
hand wound to cover the medium waveband
on a one inch former, the regeneration winding
being approximately 10 turns and was wound
on the carthy end. The regeneration was
taitly constant over the entire medium waveband.
Some experiment may be needed with the tapping
on the giid eoil, but should be approximately
one-third of the way up from the eatthy end.
The second experiment is shown in Fig, 2.
Here we have the start of a simple, vet effective,
single valve tuncr unit. Standard coils can
be used here as both the anode and the grid are
tuned. Sereening  becomes impottant. The
layout adopted was a chassis just large enough
to take the pang capacitor and walve holder.
The grid eoil ‘was mounted above the gang
and as near to the grid as possible, whilse the

Here
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g 2. The 6B8 as an HF Amplifier and
Diode Detector.,

anode coil'is placed well away and near the anode
pin under the chassis. Selectivity was found
to be ample and the output from this unit is
cnough for any amplifier. OF course, a fairly
steep slope output pentode could be incor-
potated on. the same chassis, thereby forming
a very compact little set.

mote ambitious layout is shown in Fig. 3.
In this citcuit, we have added a further RE

stage (a 6K7) but still employ the two-gang

capacitor. This unit will give excellent signals
in any part of the country. 'AVC is shown in
the eircuit diagram but a large aerial must be
used if this is to be really effective. AVE
may well be dispensed with by delédng the s
50 pul capacitor, the two 1 Meg O resistors
and by carthing the coils direce instead of
through the 0.1 pF capacitors, and sttapping
the two diodes togethet.

g

As an IF Amplifier, Diode Deiector
and Audio Amplifier.
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Fig. 5.

(N.B.

Fig. 4 shows the next stage in the forward
direction—superhets! Here 'the G6B8 -really

| does help, The pentode section is the IF ampli-
| ficr, coupling into the diodes. The addition
of a frequency changer valve and an output
valve gives you a really excellent three valve
superhet. The resistors and capacitors can

easily be prouped around the valve holdets
so that the space used is confined to the two
IE transformers and the 6B8 valve. Barth pin
No. 1 and take all comporients” earths back to
If the screen and anode wvolts aré

this point.

Fig. 4. I Amplifier, Diode Detector with AVE.

A 6KT and 688 giving 2 HF stages and Diode Detector with AV,
Resistor, unmarked. from screen of 61T s 30k (2).

cortect, there should be no trouble whatsoever
with instability.

L

‘The latest development by the author with

the 6B8 valve is shown in Fig. 5. A reflexed
1 amplifier, diode detector-AVC and audio
output is the line up. Signals are fed on to the
grid, amplified and then rectified by the diodes,
the andio voltages being fod back into the grid.
The screen (now used as a triode anode) is

(continued on page 273) {
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The sketch on the extreme right shows the circuit

for a wolume control if required.
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Radio Simplified

Part 1.
ONTI' ger the wrong idea about these
D articles ; they are not statring from
scratch, talking of movements of atoms
and molecules. The intention is selely to
point out the reason that certain componRents
ate included and others left out of radio circuits:
Being a very ordinary type of person, T often
had to work things out from first prineiples,
step by step 5 the insight that one gets by doing
this' repays the time so spent.

To stare chis series T wenc back as far as
elecerical units, reasoning that any person having
the interest to buy this magazine would be
~well enough informed on the conducting prop-
erties of metals and similar electrical facts.
Let us begin with the unit of current :—

The Ampere.

Scientists define the ampere as the flow of
electricity that will deposit a certain weight
of silver from a solution of silyver nitrate in a
specitied length of time. Actual numbcrs are
not important to us, 4s Mmost amareur experi-
menters. calibrate against a commercial instru-
ment, the important thing being to understand
what a cutrent is.

An electric cu

nt may be compared to a

flow of watet in a pipe, the flow there being |

measured in gallons: per minute; in our elec
trical cireuit amperes take the place of gallons
per minute.

The Ohm.

This is the unit of eclectrical resistance, and
is defined by the scientist as the resistance of
a column of mercury of a certain length and
arca at a specified temperature. Once mote,
from our point of view, it is more important
to know the function of resistance than its
exact definition, as we usually buy our resistots
ready-made;

Going back to our water circuit, resistance
may be considered as length of small diameter
piping inserted in the circuit, making a bartier
to the flow of water. Electrical tesistance
similatly limits the flow of current.

The Volt.

The electrical unit of pressure, orf voluage,
as it is called, is linked with the ohm and amp.
The rather neat way in which the scientist defines
this unit is this: frstly he fixes the amp and
ohmi, then he defines the volt as the electrical
pressure needed to push one ampere through a
resistance of one chm,
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In out water analogy, voltage is represented
by a pump deliveting the pressure in pounds
per square inch.

Ohms Law.

The relationship between wvolts, amps and
ohms can be taken as represented by :—

Voltage applied to a circuit Resistance
—= ——= of the |
Current flowing in the circuit citcuit.

C

. it may be more simply expressed as:
Volts applied

— = ohus.
Armps. !

Hence— Amps. x ohms=volts.

This telationship helps us to find most of the
resistances in a tadio citcuit, enabling us ta
calculate resistances for voltage dropping, aute-
matic bias, AVC and countless other devices.
Imagine for example that the HF valve in the
cireuit below is to bhe made to run off a battery
anly, having a 120 wolt socket ;

= e - b O

——————————120Y

let us see how we can eliminate the 60 volt
supply.

The anode is supplied with 120 volts, and this:
is the point ffom which we get out screen supplys
lec’s sce how it can be done. The yalve is an
Osram VP21, and from the makers’ data book
we sce that the screen current is 0.7 mBliamps:
If we put in a resistance the voltage dropped by
the resistance is 60 volts, this is given by sub-
tracting the scteen voltage from the HT line
voltage :— :

120—60=060 volts.

To get the resistance, we divide volts by amps,
A milliamp is a thousandth part of an amp,
hence our resistance is given by :—
60 600,000
=——85,714 obms (or 85,000 t¢
7 7 the mnearest one dealers
stock).

10,000 : |
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The circuit now becomes—

4

= 1o
J] detectar
- —e

The 0.1 pB capacitor is included to bypass
any RF currents to earth.

Resistances in Series. "

I think it will be obvious that two resistances
of 50,000 € and a 35,000 Q connected in seties
would have raken the place of our 85,0008
resistance.

My pet nephew, the plague of my life, was
building a set with such an HE stage followed
by @ detector, the operation of which xwas
smoothest at 80 wolts HT. Working as we
have just done, he worked out that his 85,000 €

could be madl. of a 50,000--30,000-45,000.
He reasoned that—
0.7x 50,000
———— — 35 volts; and 120—35=85 volts.
1,000

He decided to get the anode voltage for the
detector from the end of the 50,000 Q resistance.
He witred the circuir and then tested it.  ‘Total
absence of signals brought him seeking my
advice—it seemed OK to him ; where had he
Zone wiong ?

Look at the diagram below —

(_O\blRU

CTOR

The anede circuit was connected correctly as
far as, the 50,0006 resistor, but he hado’c
considered the anode cutrent of the detcetor,
an Osram HL2, Dara sheets give this current
as 1.75 mA, therefore, total curreént through the
resistance is  1.754+-0.7=245 ma. Voltage
drop in this resistor alone ‘s
2.45 x 50,000
— 1225 volws.
1,000

Thus, no anode voltage was applied to' the
detector anode, and no sereen voltage to the
HE wvalve.

We vemoved the 50,0006 resistor and
inserted one which we worked out as follows :—

The voltage across the 50, 000 Q resistance
originally was, as my PN (_shmt fotr * pet
nephew ), wotked outr, 35 wolts. The new
currentis 2.45 mA ; therefore, new resistance is—

35 x 1,000

—= 14,300 (approx.) ot nearest stock
size s 15,0000,

The substitution worked reasonably well, much
to my relief and my PN went away quite
satistied.

BIASSING.

‘The application of a bias voltage to valves
may be accomplished using a resistance, this
being calculated by using Ohms Eaw, The
method of applying the system to various
circuits s as follows :

Battery Valves.

The HT voltage is applied through a resis-
tance in the negative lead, the other end of this
resistanice being copnected to carth. In this
way 4 voltage is produced across the resistance
due to the HT' cutrent flowing through it (sum
of all anode and sercen currents). This makes
the one end of the resistance more positive than
th¢ other, rhat is the end connected o the
comman HT ling; or edrth.

50,000
. TﬂWM_T —a20V
ao.ooo_n.. | ;\_ J
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Consider the case of a set using the following
valve sequence, W21, HL2 and a KT2 output.
Taking each valye separately, let us find the
sereen and anode cutrents from the makers’
data, and also the bias needed on each valye,
KT2. Anode current=7.5mA: Screen current—
1.7 mA; Bias— —4.5 volts.

HL2. Anode current=1.75 mA; No bids

used on a leaky grid detector.

W21, Anode cutrent—3.6 mA ; Seteen cur-
rent=1.2 mA ; Bias lead goes to —9 volts
through a  potentiometer,

Total current flowing in the HT circuit is
TS LT 1.75-3.64-1.2=15.75, miA.

Maximum biassing voltage tequired is 9 volts.

Resistance needed is given by—
9
~———x1,000=572.2'0
15.75

5708 is the nearest stock size. In any case,
this resistance will have to be in two patts
since 5700 gives us 9 volts, and we want
4.5 and 9 volts so that we will have to use two
resistances of 2850 giving 4.5 volts across
cach part. The circuit becomes—

CONSTRUCTOR

on the transformet, and HT negative line. The |

diagram beneath shows the method in eirenit
form :— : .

X——_on motns

T

Once again, my PN rears his ugly head!!

He was using an Oseam PX4 as an outpuf

valye, and using data tables he found that he

had to apply —42 wolts grid bias, and  that!

the anode cutrent was 50 mA. He worked ol

the necessary resistance thus:— |

42 x 1,000

—— =840 |

50 |

PN dashed gaily to the nearest dealer and

bought an 850 Q resistor, this bein g the nearest
value the dealer had,

The latge capacitor used is to smooth the
bias supply. A is the point connected to
earth line, B is the junction of the 2850
tesistors, and is at 4.5 volts fiegative with respect
to carth line. The point C is the junction
between the sccond  resistance and the HT
negative line and is 9 volts negative with respect

. to earth on chassis.

Mains Valves,

These are split into two
heated, ‘and indirectly heated
Directly Heated Valyes,

. The method of applying bias to these valves
15 to include a tesistance in the connection
between the centre-tap of the heater winding
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types, directly
valves.

locating,

HT—
— sy

B A
L—Il,,—__bypass' capdcitor

On completion of wiring, the sct was tested,
and after playing for a short while, an intense
smell of burning gave an indication that some-

5
ALV\'\/V\/“—I’WVV\'——C—'

thing was amiss. ~ Inspection showed that the
bias resistor was burning out, I was called in
to locate the trouble; it didn’t need much |

Resistors are rated according to their powet
capacity, and usual ratings are 1/4, e
and 5 watts. Power rafing is obtained as
follows :—the voltage across. the tesistance
multiplied by the current flowing in the
resistance gives the power,

The resistor bought by PN was a 1 /2 watt
type. Letus work out the power in the citcuit,

The yoltage across the resistance was 42 volts,




the current flowing was 50 mA (for power this
must be i amps). The power in the eircuit was
42x 50 2,100
=———=21 svatts.
1,000 1,000

The reason for the burnt-out tesistor was

obvious, a minimum rating of 3 watts was
necessaty, and the component in the circuit
i the first place had a rating of only 1/2 wrate,
A5 watt component was wired. into the circnit,
and all was well once again.

Another way of getting the power is to mul-
tiply the tesistance by the current squated,
that is, multiply it by the cutrent, and then
by the cutrent again, using the last example —

850 x 50 x 50 850 x 2,500 2,130

1,000 x 1,000 1,000,000 1,000

=72.13 watts.

Indirectly Heated Valves.

This system is used when the valve to be
biassed has a cathode separate from the heater.
The heater winding centre-tap is connected to
the HT negative or earth line, and a resistance
is then connected between the cathode and the
carth line.

This is the skeleton circuit —

i —eHTE
X
: :-' ‘ X
_ﬁ_i =] aHT

0
Point A is at earth potential and due to the

~ voltage developed actoss the resistance, which

i its turn is due to anode and screen cutrents’;
Point B is negative with respect to Point A.
Taking the case of an Osram K141, data
shows that the bias voltage is 4.4 volts, anode
curtent and screen current total 48.5 mA. To
find the resistance, proceed as before :—

4.4 x 1,000
= —=01"0)
: 48.5
Rating.
This resistance will need to have a rating of
44 x 485 ;
=0.213 watts
1,000 :

In this case a 1/4 watt resistor wounld do, but
for safety sake a, 1/2 watt would be better.

‘By-Pass Capacitors.

In all circuits, I have shown' capacitots
by-passing the resistor to earth. These capacs
fors are usually low voltage electrolytic

RADIO CONSTR

SIS DR S TG o :
types, the bias voltage determining  the
wotking, In.a few radio receivers a degree of

negative feedback is obtained by leaving the
capacitor out of the: bias circuit, but more of

that later,

The writer hopes that this atticle has cleared
up any difficultics in these Ohms Law problems,
Next, it is inteaded to cover droppets in AC/DC
circuits, power supplics, transformers, and types
of meters, : g

ARE YOU A MEMBER OF THE ISWL 2

The: International Short Wave League,
sponsoted by our companion joutnal, Shors
Weave News, has ‘achieved such success since its
inauguration in Octobet, 1946, that it has now
become one of the latgest organisations of its
kind in the wotld—probably it IS the largest,
The membership now covers more than 50
countries. In addition to the valuable services
offered to the short wave listener and the radio
amateur, facilities extended to the radio con-
structor will intetest readers of this magazine,
As an example, thete is the Surplus Gear Query
Service, which answers queries on ex-WD
equipment, the Valve Data Query Service, and
the Instruction Manual Burean. Other services
of walue to the constructing enthusiast are there
for the asking, and what is more all these
facilities are free to members,

Apart from the query setvices, the ISWIL
has local Chapters throughout the country,
and abroad, for the benefit of mempers., Many
of these Chapters have facilities at hand for
constructional work and they all offer an ideal
opportunity to meet, and  talk shop ' to,
yout fellow enthusiasts, If you ate not alteady
a. member of this expanding socicty, the annual
subscription costs only one shilling! The
objects of the League ate simply :—

(@) To bring together the short wave enthu-
siasts of the world, regardless of race, creed or
politics, to their mutual benefit; (5) To foster
and' promote intetnational goodwill through
the medium of radio interest and (¢) To provide
facilities which' will enable enthusiasts to catty
out their hobby to the greatest advantage to
themselves and their fellow members,

The only condition of membership is 2 genuine
interest in some aspect of short wave radio and
the will to further the objects of the League
to the best of one’s ability. All one need do
to join the League is to send along 1/- to
ISWL, HQ., 57, Maida Vale, London, W.9,
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An All-DPry Portable Superhet

By L. F. Sinfield

HE receiver about to be described was

built with a view to covering the medium-

waveband as a portable and to give short
and medium wavebands on an external actial,
For external aerial opetation, separate aerial
coils are switched into circuit so as to keep
efficicney at a. maximum for each mode of
operation.

Originally, the receiver used a 1ATGT
frequency changer, but due to the rather low
ctficiency on the higher frequencies and the
necessity ‘of modifying the coils on the short
waveband it has since been replaced by the 1R5
miniature button-base type. ‘The latter valve
has been found to be considerably more efficient
and reliable on the high frequencics. The
oscillator circuit has been designed to give a
maximum stable oscillation on both wavebands,
with subsequent freedom from whistles, in-
stability and dead-spots. :

The finished receiver compates favourably
with commercially built sets of similar pattern
in size, weight and performance.  On the short
waves, the set really does * go to town,” and
amateuts are receivable at good loud speaker
strengths using an average external acrial,

The chassis is of 1/16 in. alloy, measuring
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117 ins. long x 5 ins. wide x 2 ins. deep.  The
layout ean be seen quite clearly from the photo-

graphs, but it should be noted that the 1A7 is

shown and not the 1R5. All valveholders but

one, are of the amphenol type as these ensute

good contact and their tight fit eliminates any

possible trouble due to the valves coming partly,

out of their sockers duting transportation.
The 1RS5 valycholder is of the ceramic type and
it is essential to take precautions against mitco-
phony due to accoustic feedback from the speaker
causing the electrodes to vibrate and therchy
vary the oscillator frequency.  The best method
is to mount the 1R5 in a split brass tube lined
with § in. fele.  ‘The split should give a smooth
tight fit and the btass should be of a heavy
cnough gauge so as not to vibrate or resonate.

Along the rear of the chassis, from left to
right (as seen from the rear) are the 1R5 fre-
quency changer, the Ist IF transformer, the
INSGT IF amplifict, the 2nd IE transformer,
the TH5GT detector, AVC/1st audio amplifier,
and the 1C5GT output pentode. Looking at
the front of the chassis, a 5 in. 23 0 permanent
magnet speaker is scen bolted at the extreme

left-hand side, and it will probably be necessary

to cut away the chassis in order to secure it
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firmly. The twin-gang capacitor is mounted
to bring the shaft more or less half=way along
the remaining space, so as to allow a sym-
metrical appeatance when the set is finished.
The tuning capacitor is bolied on its side direct
to  chassis, first boting two holes, ditectly
below the stator connections, for feeding the
leads through to the sub-chassis. It is recom-
mended that a twin-gang capacitor with ceramic
insulation be used, since this type is better for
shore wave work.

Regarding dials, it-is quite easy to obtain
a dial which is calibrated for normal long,
medium and short wavebands, has a radial
calibration for 180 degrees, and is roughly
the cotrect size for the job. The long wave
marking ean usually be removed quite easily
from glass or plastic scales without scratching
by tubbing with ordinaty metal polish. y

An epicyclic drive was fitted to the twin-gang,
close to the frame. The scale was then bored
centrally in sueh a way that the outer collar of
the drive unit projected through the scale.
The scale  was then fixed to the frame of the
tuning capacitor, The pointer fitted was simply
a length of wire bent and sprung on to the collar
of the drive. The central shaft should be left
projecting so that about one inch remains
beyond the front of the chassis.

The capacitor vanes should open on the
speaker side as the two acrial coils are mounted
between the cwincgang and the end of the
chassis. The wavechange switch was mounted
centrally on the chassis edge and so spaced that
it *“balanced > with the line of the tuning
control (approximately two inches either side
of a wertical line drawn through the mning
spindle is about correct). Note that it is im-
portant to mount the wavechange switch near
the coils. The only other component on the
chassis top is a 2 pF paper capacitor of metal
block type, which is bolted in positdon near the
speaker.

Below the chassis, the oscillator coils are
mounted beneath the tuning capacitor. Leave
sufficient space near the switch, c¢oils, valve-
holders, ete., in order to get a soldering ‘iron
in without damaging components or wite
insulation. Mount the short wave coils as
near the switch as possible so that the length
of connecting wire can be kept down to a mini-
mum. The other components below chassis—
capagcitors, resistors, and so on—are mounted
in the best position that will result in short
direct leads. By keeping leads as short as
possible, not only will a neater appearance
result but performance will be considerably
improved. -

The all-dry portable, as seen from the rear, in carrying case.
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When fising .the IF transformer, mount it
o that the anode connection comes near the
anode pin on the valveholder. The 1HSGT
holder should be fitted so that the diode pin is
near the IF transformet connection that feeds
it. ‘These details may appeat to be minor
ones but they are of great assistance in reducing
pick-up and instability due to feedbacl. These
points should, therefore, be observed when
building @/ sets and they arc of particular
importance with regard to local oscillators in
supethets and high gain RF and AF amplifier
citcuits, i

The external aerial and eatth| connections
are brought to sockets on the rear flange on
the chassis. The frame aerial connections are
of twin flex brought direct from the frame
acrial trimmer (which is also at the rear of the
chassis, and adjusted by means of a 1 in. hole
drilled at the rear) to anchor pins driven into
the cabinet. “I'his connection should be left
just: long enough to allow the chassis to be
withdrawn from the cabinet, but not longer
than is absolutely nceessary.

The coil trimmers are of the ° postage stamp ™
compression type, the short wave ones being
the exception (ccramic). The padder for the
medium wave oscillator coil is bolted below
the chassis adjacent to the coil. A clear § in.
should be allowed arcund all coils, since any
metallic objects within this area will alrer the
inductance appteciably.

The frame aetial consists of 16 turns of
28 SWG enamelled wite, wound round the
rear edges of the cabinet with the turns spaced
to occupy a width of 14 ins. ‘The ends of the
windings are brought through small holes to
the anchor pins - previously mentioned. The
cabinet is of 3/16 in, plywood with 4 in. square
strips at the corners for strengthening purposes,
These squate strips are also fastened fo the
inner front edges, but gaps are left to cnsure
that the chassis comes right up to the front of
the cabinet. Runners are also fastened to the
inside edges to hold the chassis up to the top
section of the cabinet,

After cutting the holes for the speaker, dial
and controls, the cabinet was covered in fabric.
This was affixed by using Scotch glue as this
does not damage the wire or stain the fabric.
“The speaker fabric was then fitted and a picce
of 1/16 in. perspex fixed to protect the scale
and pointer of the tuning control. A hole
should be cut in the perspex to allow the tuning
control to project. The finished eabinet measured
11% ins. long x 9% ins. high x 5% ins. deep,
overall.

A standard 90 volt battery slides in below
the chassis for the HT supply and four-unit
type cells in parallel are used to supply the LT,

0

Some saving in height can be accomplished by
using the shallow type 90 volt block, but these
ate mote expensive and not so easy to obtain.
The writer definitcly disapproves of the use of
combined HIT and LT blocks on the grounds
that there is always a good workable voltage
left in the HT section after the LT has become
too low for use. This is particulatly important
to remember if the set has been designed to
economise in HT cuarrent.

The case is fitted with a collapsible catrying
handle and some additional internal reinforcing
may prove to be necessary to distribute the
weight more evenly. The back is of } in.
plywood and is supplied with a series of large
holes, covered by a grill, to prevent mufHing
of the speech quality. It is fixed by four wood
screws driven into the corner btaces which are
recessed in by the thickness of the back, so
that the back cover does not project beyond the
rear cdge of the case. A hole must be left in
the back for using external aetial and earth.

The Circuit.
The wavechange switch has the following
positions :—
(A) Extetnal aerial, internal aerial coil, short
waveband.
(B) External aerial, intetnal aerial coil, medium
waveband.
(C) Internal frame aerial, medium waveband.

The input to the signal grid of the 1R5
frequency changer will be one of the thiee given
above. Full AVC is applied to the signal grid
at all times. This grid is screened when
helow chassis to prevent the local oscillations
being picked up by the signal-grid lead. The
local oscillator is parallel fed. The RE choke
keeps the HT high on the 1R5 screen-grid
and also reduces shunting of the oscillator coup-
ling coil. The paddets ate common to both
coupling and tuning coils to increase feedback.
R1 is a parasitic stoppet resistor. The local
oscillator is 465 kes. above the signal input
frequency.

The IF output at 1R5 anode is via a high gain
iron cored IF transformet to the grid of the
1N5GT IF amplifier via a sereened lead and top
cap to prevent feedback. Full AVC is applied
to' this stage. The output from the 1N5GT
is fed through anotheriron cored 1F transformet
to a diode detector in the TH5GT, ‘This pro-
vides both the audio signal and the AVC
voltage, The audio is fed by an RF stopper
yesistor to the wolume control and then on
to the grid of the INSGT. The grid has self-
bias obtained by means of a high value grid
leak and is screened to prevent pick-up and
instability. The anode of ‘this 1st LE amplifier
has an RE by-pass capacitor to chassis and
the amplified andio is fed to the grid of the
1C5GT output valve through C20.

The 1C5GT has bias provided by a dropper
resistor in the commoen HT negative lead.

D90V
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RADIO CONSTRUCTOR

Front view of the chassis shewing disposition of main components.

This voltage has a large capacitor across it to
prevent AC wvoltages being developed and
causing instability. The 1C5GT feeds the
speaker through a matching transformer, the
primary of which is shunted by a capacitor
to provide some degtee of tone cortection.

Alignment.

It will most probably be necessary to align
the IF’s with a signal generator unless they are
bought pte-tuned. In the latter case, only a
slight ttimming will be needed, Taking it for
granted that the majority of constructors do
not possess a signal generator, here is'a method
off aligning the RE side.

Use a piece of wire, earthed, near the oscillator:
coils to simulate the effect of the HT battery
shielding,.

(@) Set tuning pointer so that tuning comes
to the correct position at the ends of the scale,

(5) Connect aerial and, with wavechange
switch at medium wave position, external aegial,
tune for a weak station near the low frequency
end of the band (the vanes of the capacitor will
be almost fully meshed). ‘This station should
be of a known frequency. i

(¢) Sct dial to the cotrect calibration for the
station. .

(d) Adjust €9 to bring in the station at maxi-
mum sttength.

(¢) Tune to a weak station near the high
frequency end of the band.

(f) Set dial to cotrect calibration for this
station. !

(2) Adjust C8 for maximum signal.  Then
adjust C2 for maximum signal.

Then repeat from (b) to (g) in that order
antil both ends of the bands are cotrectly
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aligned. For the short waveband switch to
“short wave.” As a fixed padder is used it
is not possible to align the low end of the band,
but if witing has been kept reasonably short
it will be near enough for calibration purposes.
Tune for a station somewhere around the 25
mette band and adjust C10 to bring it to correct
position on the dial. Then adjust C3 for
maximum signal strength. If it is found that
some ttimmers do not have a high enough
capacitance, small fixed capacitors of around
10:20 puF should be tried in patallel and the
trimmers readjusted.

When all this has been carried out, switch
back to medium waves and seatch for a wealk
station. Adjust the IF transformer trimmers,
starting from the detector diode winding and
working back to the frequency changer anode,
in that order, for maximum signal strength.
If considerable adjustment is neceded, the
trimming procedure should be repeated.

Now switch to medium wave position with
the frame acrial and with chassis and batterics
in cabinet in their correct working positions,
tune to a weak signal at the high frequency
“%nd of the band. Adjust €l for maximum
strepgth, 7 °

More accurate alignment can be obtained
by visual indication, by using an AC voltmeter
in series with a 4 uF capacitor actoss the primarcy
of the output transformer. To check the
AVC, tune in to a strong station on medium
waves and turn down volume. By shorting
out C13 an increase in volume should be noted.

For use with a pick-up, the input should go
across R6 and some means provided for dis-



RADIO CONSTRUCTOR

| connceting RS from R6 to prevent break-
\through of radio programmes. RG6 will func-
tion 45 4 volume control in the normal way.
IN.B—When aligning receiver it is important
to use a trimming tool and not the usual
metallic screwdriver.

4
E
/|

"COMPONENT REVIEW
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SURPLUS CASES.
We have received from Messts, G. Barmaper,
of 1, New Coutrt, Carey Street, London, W,C.2,

4 somewhat unusual line in surplus equipment,

The ftem in question is a Dececa gramophone
case, without fittings, and Messts. Barmapers
hold large quantities of these, Though they
are surplus to requirements, the cases are all in
\brand new condition and consist of the top and
lower halves, both attractively covered with
rexine. The #in. thick laminated pinewood
construction makes a really sturdy job, capable
of withstanding considerable pressure. The
overall dimensions, with the two halves placed
together, are 16in, X 11din. 3 64in.

The applications to radio work are many,
and our Hrst impression was that, fitted with
suitable hinges, a handsome and roomy instru-
‘ment case would result.  For multiple test units,
these cases are ideal and would make an attrac-
tive looking addition to the radio shack. On
the other hand, the cases would conveniently
house 4 portable radio, with ample room for
the receiver, speaker and batteries. A frame
aerial could be fixed round the inside cdges of
the lid. It will be seen, then, that we consider
these cases to be ideal for those who do not have
the facilitics to make theit own wooden housings.
Of coutse, fot a portable gramophone or for
using with a gramophone motor unit, they are
* made-to-measure.”

Some of the cases, we understand, are complete
with motor board (also rexine covered), though,
owing to limited numbers of these boards, only
the first otders received will have these included.

Altogether, we foresee that these fine cases
will be put to many uses by the radio enthusiast,
The price is, we feel, reasonably set at 25/~ per

' complete case (including packing costs).

TRADE NOTES

Taylor Electrical Instruments, Ltd., ann-
ounce that in future theit products will be
sold under the name of * Windser,”” instead
of ““Taylor.” Each iostrument will bear a
plate stating that it is manufactured by Taylor
Blecttical Instruments, Ltd.

This change is being made to enable the firm
to enter certain eéxport markets which hithetto

have been closed because their products were
conflicting with those of the Taylor Instrument
Co. of America, with whom there is no connec-
rion.

Incidentally, Baster week marked the tenth
year of trading by the English Company.

Aerialite, Ltd., manufacturers of ““Ashton’
cables, ““Acrialite® automobile cable, tadio and
television equipment, announce that they have
raken ovet the business of Victor H. Iddeon, Ltd.,
of Wythenshawe, Manchester (manufacturers of

the well-known < Nettle” switches, lamp-
holders and eclectrical accessoties).
Henry’s, tadio component factors, have

sent us their latest retail price list.  Apart from
the normal run of radio components, we note
that kit sets for AC/DC midget receivers, midget
coil packs and a comprehensive range of valves
are offered, ‘The list may be had on application
to Henry’s, 5, Harrow Road, London, W.2.

Mail Osrder Supply Co., of 24, New Road,
London, E.1, have inaugurated a noyel service
for their mail order clients. It is a monthly
news-sheet which contains not only details of
surplus gear offered, but an editorial, “fearure’
columns, and so fotth. A “Readers” Forum™
is scheduled to eommence with the AMay
edition. The M.O.S. News Letter has four
pages, and is obtainable from the publishers
on request.,

(6 B8—continued from page 263)

connected to the audio output. The sequence
becomes RE pentode amplifier-—diode detector—
AVC—triode audio output amplifier. It is
important that voltages (especially on the
screen-grid) should be as shown in the accom-
panying tables. Watch all earths and when
using two  tuned circuits, screening must be
adequate.

PIN CONNECTIONS FOR THE 6B8G.

Octal Base.
Pin 5—Diode.
Pin 6—Screen-grid.

Pin 1—FEaztth.

Pin 2—Filament, .

Pin 3—Anode. Pin 7—Filament.

Pin 4—Diode. Pin 8—Cathode.
Top Cap—Control Grid.

QOPERATING CONDITIONS of the 6B8G
Anode Voltage... 100 180 250
Screen Voltage 100 ‘75 125
Grid Voltage ... iy == a1 =3
Anode Current (mA) ... 58 34 9.0
Screen Cuttent e TR (L0 D
Amplification Factor ... 285 840 730
Grid Bias (for cathode

current cut-off) L —17 =13 21
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Useful Formulae and Data

(Editorial Note.—Last wmonth we published
data on the standard colonr codings.  We frequentiy
receive requesis for this iype of data and we will
Periadically publish siwilar information as space is
available.  This month ne lisi a few formulae ihat
the. consiraetor witl find wseful}.

Capacitance.

The capacitance of a parallel plate type

capacitor 15 given by the formula:—
kA
C=0.0885 —— (n—1) wuE.
(g

where C=capacitance in micro-microfarads.

,, [k=constant of the dielectric, that is
medium between the plates.

5 A=—atea of one side of one plate in
S¢. cms:

-the distance in cms.
plates.

. n=the total number of plates.

The diclecttic’ constant is the tatio between
the capacitance of a given capacitor using a
certain dielectric or separating material, and the
capacitance of the same capacitor using air as
the diclectric.  The value for commonly used
insulating materials is given in the table below.

sy o separating  the

Divlectrie Djelectric
Mazerial, Constant. Material Conutant.
Paxolin T’ ]mhtul L2 A)
Steatite G Micanite 7
Porcelaim. ..., 6-7 Polystytene ... 2.55
Mica o 6T BEhonite 2.8
Isolantite ... 6 Quartz ook
AT S Pyrex S o)
Tufnol ] Bakelite 5-11
Frequentite ... 6 Celluloid 4-16

Capacitance can also be stated in terms of

the quantity of charge required to cause a
given potential differénce between two con-
ductors. Thus:—

 where C—capacitance in farads (E).
o Q=charge in coulombs.
., B=potential difference in volts.

When capacitors are connccted in  pagallel
of in series, the resulting capacitance is given
by the following formulae :

In parallel ... Ct=C:-+C.Cs, cte.
1 1 1 1
— | -
GRS ool S (G aieitis
where Cr=total and C:, Ca, ctc.—individual
capacitance.

24
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Inductance.

If a vatying current flows through any circuit,
an EMFE is induced, the value of which will
depend on the induciance of the circuit and’the
tate of change of the current flowing. This is
expressed as i —

E
]

e
whete L—inductance in henties
»  E=induced EMFE in volts
o r=rate of change of cutrrent in amperes
pet second.

The inductance of air cored coils is given by:—
0.2 A% N

IA-FIB4-10C
where L=inductance in pwH (microhenries)
o A=mean diameter of coil in inches
»  B=length of winding in inches
»  C=radial depth of winding in inches
+»  Ne=number of turns.
(& r]mv be neglected in the case of a single layer
Col

To calculate the number of turns required
for a given value of inductance, where the
coil 1s of the single layer type:—

34 +9B
N= — L
’\ QAR

When inductors are conneeted either in
parallel or in series, the resultant inductance is
given by i—

1 1 1 1

In parallel e oy

]—: Tls
i series Lty = - Lz 4 Ly ete.
whete Lt is the total, and Li, Lz, ete., the

individual inductances.

' Resistance.

Every conductor opposes, to some degree,
the passage of a current through it. ‘The
Besictance to 2 DO current depﬁnds on the
material of which the conductor is made,
the length and cross-sectional area, and the
temperature, A conductor has a resistance of
one ohm when the application of a potential
différence across it of one volt causes a curient
of one ampere to flow.

When resistors are connected in parallel or
in series, the resultant resistance is given by :—
1 1 1 =4

T A
Rt Rt R R 3
Rt = Bix - Rz 4 Rj ete.
where Rt is the total and Ry, Rz, cte., the indi-
vidnal resistances.

In _p_umﬂcl

In series

=

W

1
re
st

W
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The change in resistance, due to an increase

in temperature, of commonly used materials is

given in the following table, where it is expressed
as a percentage rise per degree Centigrade.

Maderial. Co-gfficient. Material. Co-effivient.
Aluminium 0.3/4 Copper 0.4

Silver ... 0.3/4 Eureka  —0.007/+0.004
Zinc . 0.4 Manganin - 0.0005

Brasa i L OCI SO T S O 4

Reactance.

Reactance is the term used to indicate the
opposition to the passage of alternating currents
offered by inductors and capacitors. The
reactance of an inductor is given by i—

Xu=2xfL
The reactance of a capacitor is given by :—
1

Ho= ——
27fC
The reactance of an inductor and capacitor
in series is given by i—
X=Xr—Xc

where X =reactance in ohms

5 Sr=inductive reactance in ohms
Xg=capacitive reactance in chms
2m=0.28
. fF=frequency in Mes. (Megacycles per

second).

. L=inductance in pH (microhenties)
,»  C=capacitance in pF (microfarads).

In a future issue we will give useful values
of capacitéve and inductive reactances at audio
and radio frequencies.

Impedance.

This term denotes the opposition to the
flow of current when a circuit contains hoth

tesistance and reactance. The impedance of
such  a circult is given by :—
= /R0

where Z=impedance in ohms
,»  R=resistanee in ohms

W se=reactance in ohms.
Ohms Law.
E B
1= Res — E=IxR
R

where E=EME in volts
55 I =Current in ampetes
.»  R=Resistance in chms.
Resistance of Meter Shunts.

\ meter resist’ce
Value of shunt tequited=-————ohms
(N—1)
where N==the number of times the scale reading
is to be multiplied.

LON%TRU CTOR

Speaker Transformer Ratio.
RT,

whete N= lumt, mtl(}
»  RL=0Optimum load of v '1ch
. Z=Speech coil impedance.

Cathode Bias Resistor.

Whete a valve is biassed by wvirtue of the
voltage developed across a resistor in series
with the cathode, the walue of the resistor
required is given by :i—

Eg < 1,000
R
1t
where B=resistance in ohms
. Bg—required bias voltage
., 1 =rotal electrode cutrent in
(milliamps).

mA

Conductance.

The capacity to conduct, that is the inverse
to resistance, 15 known as Condretance, the unit
being the mbs. A conductor with a resistance
of one ohm, therefore,-has a conductivity of
one mho. The relative conductivity of com-
monly used materials is given in the table
below, and is based on copper as 100 per cent.

Material.  Conductivity.  Material. € amiurmr:g
Copper 100 Brass 0 25
Silver 106 Alaminiom ... 40 /60
Cadmium ... 20 T 14
Zine SR A Chromium, ... 55

Oscillatory Citcuits.
The wavelength of a tuned cireuit is given by—
A=1,885+/L.C
where r=wavelength in mettes

5 nductance in pH (microhenries)
. C=capacitance in uF (mictofarads).

The resonant frequency of a tuned circuit o
is given by (— pe

Ly /

pfee e 4

\/LC
where £ r—-frcqucncy in kes. (kilocycles per A
second) z
o 2m=06,28

»  L=inductance in uH (microhenries)
- C=capacitance in ppl (micro-
mictofarads).
«Q.

The term Q" indicates the efficiency of
an oscillatory circuit, and can be expressed as :—
2nfL

(2—-.:

that is, the reactance of the inductance at any
given frequency divided by the effective resis-
tance of the circuit.
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SMALL ADVERTISEMENTS

Readers! small advertisements will be accepted at 3d. per word, ‘minimum charge 3/-, Trade advertisernents
will be accepted at 6d. per word, minimum charge 6/-. a Box Number is required, an additional charge of

1/6 will be made, Terms: Cash with order.
in the following month's issue,

All copy must be in hand by the 10th of the month for insertion

PRIVATE

ENTHUSIAST'S REMOVAL necessitates immediate
sale, £12 worth unused components, £10. Box 104,

SALE, 1155, Power Pack, Speaker. Ready to switch
on. Reason for sale; moving to house without
electricity. £18/0/0.—Midwinter, 11, The Leaze,
Burford, Oxon. ‘

MCR]1 with power pack, phones, less 2 valves, battery
lead. £5. Box 105,

H.R.O. compléte with four coils and power pack.
Excellent condition. #45 or near offer. Box 106

SALE, MCRI midget receiver, complete with phones
and power pack. £7/10/0. Box 107.

SALE. 807s.10/-ea. 3BPIs £1. 9003s, 5/-. 6AGSs.
10/, 65N7s. 5(-. 9002s. 5/~ 6J6s, 10/- 6CA4s. 5/-
6L.6Gs. 10/~ 6L6s. 15(-~. CRT unit AN/APA-1 £2

complete with tubes.
I-B%m Library of 16 books £3.
108,

SALE. Battery l-v-1 in smart metal cabinet, grey;
with full set coils, 10'to 160 metres, £9. @ Also 28 Mcs.
converter with built-in power pack. Professional job—
offers over £10. Exchange following valves for 807s:—
T40, PT15, “Stonehaven,” Horncastle Rd., Boston,
Lines.

TRY transmitter/receiver for

valves and in working order.
34, Brook Street, London, W.1.

MCR1 £8, Box No.

sale. Complete  with
£4, 1. Lewis, clo

SALE. Modified 1155 with power pack: Guaranteed

. in first class working order and good condition,
Highest offer over £9.—*Verdon,” Tytton Lane East,
Boston, Lincs.

TRADE

THESE YOU CAN HEAR is the ideal booklet for those
about to embark on the hobby of short wave listening.
1t contains descriptions and schedules of some of the
major broadcasters of the world, together with
valuable hints on how and when to tune these stations
in. The publication is on art paper throughout and
is well illustrated. Price for the 32 p. booklet is
2/3 from Amalgamated Short Wave Press, Ltd., 57
Maida Vale, London, W

250 ASSORTED CONDENSERS and resistances, all
brand new, 20/-. 7 days’ approval against cash.
Radio and Electrical Services, 131, High Street,
South Dunstable, Beds

COPPER  WIRE. Enamelled, /Tinned, &otton,
Silk-covered.  All gauges. Screws, nuts, washers,
soldering taps, eyelets, Ebonite and laminated
Bakelite panels. Coil formers, Covered wires, ear-
phones, etc, List S.A.E. Post Radio Supplies, 33,
Bourne Gardens, London, E.4

GO6MN for the *best”
books, send for samples:
Worksdp, MNotts.

QSL’s and approved log
GG6MMN, Bridge Street,

*’ Now at Press !

1948 Edition of the
Short Wave
Listeners Annual

Proofs have now been passed for this enlarged
and revised edition of our famous year
book. Watch ‘‘Short Wave News” and
“Radio Constructor” for notices of avail-
ability, Do not send ocash until the book
is announced as ready.

3/6 plus 3d. postage.

An Amalgamated Short Wave Press Publication

] 2
[7;([(3}'21')/ S Radio Component Specialists

We have the
of Radio Components

most comprehensive fange
of every ‘mature.

Our reputation is your guarantec.
1f unable to call, please send stamp for
current price lists

(Dept. RCY

5 HARROW ROAD, W.2

(Opposite Edgware Road Tube)

PADdington
1008 /9

METAL WORK
with a Difference !

which can
dimensions

This is an example of gear
be made to YOUR OWN
and layout.

For full details and address of nearest agent, contdct—
L J. PHILPOTT (G4Bl)
. (E. 1. PHILPOTT)

Chapman St,, Loughborough reizses

Leics.




RADIO CONSTRUCTOR

ALEC DAVIS Supplies LTD.

Te 1"- MUSeum 4539 18, TOTTENHAM COURT ROAD, LONDON, Wl

STOCK LINES
CHASSIS PUNCHES. Heavy duty single ended type,
requiring +in. pilot hole,
11, diam. hole, }05’6 EPostage ete., 'l.l’-)




in bakelite cases.

——PREMIER RADIO ——

MORRIS AND CO. (RADIO), LTD.

SHORT WAVE CONDENSERS.
Ceramic: insulation. Super  Midget type.

the' original cost.

Range Diam. Res. Fitting
S00mA. . | — Proj.
40w, Zin, 8K Flush
24a. 2in,. - — Flush
43, 2in. — Port
20a, 2in,  — Elush
40z, 2in, — Flush
258, 3nil — Flush
230, S — Proj.
25a. Jin. — Flush
S00mico.a, 24in. 500 chm Flush
SmA 2tin. — Flush
ImA. 3hn, — Flush
S500mico.a. 3%in. — Flush
Ov. | 24n., — Flush
15w, oo Bxin,. — Flush
150mA. 24in. — Flush
200mA. i B Flush

Flush

5,000, 43in.. —
PREMIER: COIL. PACK. Consists
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Electrostatic

High-grade; corporating such features as permeability Tuned
Single If Transformers with Livz  windings on  Poly-
gangs available in 10, 20, 50, 75, 100 pF (75 pF  styrenc formers (7 kes. Bandwidth) Air Dielec-
has double spindle for ganging). Price 2/6.
L.GANG, in 4.8, 9.6, 27.1, 50, 75 pF.
METERS, All meters
and’ dre contained
about oné-gquarter

Price 5/-. Tuned R(F stage, covers 13-40, 40-120, 200-557
are by the best makers metres,  Dimensions of Pack, 6in, x 44in. x 2%in.
Prices are Pair If Transformers, 3-Gang Condenser, Slow-

Price Clircuit s supplied. Price complete £3/17/6.
12!66 SPECIAL HEADPHONE OFFER. High Grade

tric Trimmers Litz wound medium wave coils

motion Drive and Dial are supplied loose. Complete

T Double Headphones, using balanced armature @
7/6  units. D.C. Res.: 60 ohms 3/6 per pair. Matching”
3/6 Transformer il required 2/6 each. |
76 ALL-WAVE SUPERHET KIT. A Kit of Part
Ti6 to build a 6-valve (plus rectifier) receiver, covering
/6 16-50) metres. Medium  and Long-wave bands
/6 Valve line-up 6KS8, 6K7, 6Q7, 617, two 25A6 it
76 push-pull. Meral Recrifiers are incorporated figh
716 HT supply. Output impedance is for 3 and |

10/- ohms. The latest Wearite Coil Pack incorporati
20/~ irpn Dust Ceils 13 vsed, making construction a
25/~ alighment  extremely simple. A pick-up positio. |

76 on the wavechange switch ‘and pick-up terminals
12/6  are provided. A complete kit including valves bui.
7/6°  without speaker or cabinet. Chassis size l4in x 6in -
12/6 Qverall height, 9in. Price £11/16/3, inc, Tax.
H5/- Suitable loudspeakers are the GOODMANS 10in

" of a wired G-watt PM at 47/6 or for superative reproduction .
aligned’ Coil Pack of the most. Modern Type in- the Goodmans 12in. PM at £6/15/-.

AVAILABLE,

OUR 1948 LIST IS NOW

Al enguiries

must.  be _accompanied | by
24d. sramp.

ALL POST ORDERS TO: Jubilee Works, 167, Lower Claptol

‘o

Road, London, E.S. {(Ambherst 4723.,|

CALLERS TO: 169, Fleet Street, E.C.4. (Central 2833.)

o N g M ©

S —

TECHNICAL BULLETIN No. |

OBTAIN YOUR COPY, NOW, FROM OUR NEAREST
APPROVED STOCKISTS! (or direct in case of difficutity)

CONTAINS:—

(1) COMPLETE TECHNICAL DATA ON THE MAXI-Q
RANGE OF COILS.

(2) DETAILED DESIGNS AND CIRCUITS FOR HIGH PER-
FORMANCE SUPERHET, TRF AND VHF CONVERTOR. i

(3) OTHER USEFUL INFORMATION ON THE APPLICATION
OF MAXI-Q COILS. % PRICE 3/~

It is our intention to publish, from time to time, similar
bulletins on our other products.

You can now obtain good delivery of all DENCO components
from our stockists.

OLD ROAD, CLACTO N-ON-SEA, ESSEX .-

London: Printed in Gt. Britais by Hanbury, Tomsett & Co,, Ltd., Kensal Rise, N.W.10, for thc'-i’rppfic;o;'s.
- Amalgamated Short Wave ¥ress, Ltd., and Published at 57, Maida Vale, Paddington, London; WI’._S‘—

May, 1948 .




R‘\DIO CONSTRULTOR

GOOD LINES FROM
VALLANCE’S

TYPE * A7 MK IIl TRANSCEIVER, Frequency
coverage 32 (o 5.2 mcs: 5 1o 9 mes.

TRANSMITTER,
pedance coupled to
Average fundamental power, 5 watts.
harmonic power 3.25 watts.

Pierce oscillator (TH7). Tm-
Hlass €7 amplifier 705.
Second

REGCEIVER. Superheterodyne: TOQT fréquency
changer. 7H7, IF amplifier coupled to leaky
grid regenerative detector. The oscillator valve
in the transmitter functions as an LE amplifier
when receiving, Intermediate frequeney L2 mcs.
Selectivity for 2-4 nics 6 dbs. down frem peak, for
20-40 kes 10 db down from peak at critical
reaction. Sensitivity. Less than 10 microyolts
CW for 1 milliwatt inte 600 ohm  load.
Modulation. 40%; at 400 cps.  Signal to Noise
Ratio. 10 db.  Max. Output, 100 milliwatts.
Power Pack. AC Mains only. 100-130 volts
and 200-250 volts. Power Pack. Battery 6-volt
supply from autemobile battery. Packed in two
watertight containers, containing (a) Combined
Transceiver ond power pack and telephone
headbands, (b) Battery power pack,  spare
vibrator and box of spares as follows, (1) Morse
Key with lead and plug, (2) Batiery cslhle
[3) Um\erqdl lamps sockuadaplm (B.C, E.5. or
i), (4) Two Bulldog clips for battery
mnnecin 5. (5) Acrial (60 ff.) Earthlead (10 £¢.).
(6) Three spare valves. 7Q7, THT, 7C5. (7)
Spare fuses. (8) Butien tune-on indicator.
(9) Seven assorted pins for Mains plug, (10) Three
screwdrivers. . (11) One: valve extracting tool.
Price £12/12/0. Carriage paid. Limited quantity
available, Crystals are supplied separately at
32/6 each.

MT ML COMPACT MAINS TRANSEORMER.
This small drop-through transformer is ideal for
V.F.0.'s, 1est instruments, midger receivers and
a host of ether applications where size is the
limiting factor.  Primary 200-250v AC (Screened)
Secondaries: 6.3 volt S amp., 4 or 3 voltat 2 amps,

tapped.  260-0-260v 60 m.a. Dimensions:

34Tk 24" x 2", Price 22/6. Postage 1/-

CARBON THROAT M IKES. These are light-
weight compact units of American manufacture,
and are complete with fixing strap, cord and
2-pin plug. ‘Brandnew, 1/5each, postage 9d.extra,

DENCO POLYSTYRENE SOLUTION. 4 oz
bottle 9d.. 1 oz 1/~ 2 oz, 1/10.

AM.C. DIAL AND DRIVE ASSEMBLY. An
Lxccptlondﬂy fine dial for the home constructed
superhet. The seale is finished in Brown with

eream  markings.  Calibrated in frequency
wavelengths and station names, S.W, 16 to 50
‘metres.  NLW. 200-550 metres. . LW, 800 to
2,000 mertres. Indications are provided aleng the
bottom edge of the scale for tone and volume
controls, wave change switch and mmng control.
Size of opening required 104" x 47, “Complete
with rigid mounting brackets, tuning spindle,
drive cord, pointer, drive drum and flexible
coupler to “drive condensers. Assembled ready
for use, 219, post and packing 1/-.

CELESTION 12" LOUDSPEAKER TYPE “44.°
Latest design. Special high flux density magnet
with no external field, making it highly suitable
for the larger type of cone built television
receival  Gives exceptlonal quality of reproduc-
fion even when used with the average vood
domestic radio.  Transients are well deﬁned and
a special convex high nole come gives good
reproduction and diffusion of the upper regi ter.
The cone is fitted with dust-proof back. Su“ip(_n\ll)n
and o 2% diameter voice coil. The voice coil
lmpedancc is. 3 ohms. Exceptionally light in
weight, making it eminently suitable for portable
equipment. . Baffie operung 1147 Ovwerall
diameter 127, Depth 7. Price £3{15/0, post
and packing, 1/6.

TRICKLE CHARGERS. Heayberd AC Mains
200-250 volts. To charge a Lwo-volt accummula-
tor at &£ amp. or 6 volt accummulator at + amp.
Price 243, post and packing 1/-.

PIFCO RADIOMETER, AC and DC. The
Sherlock Holmes of Radio, saves worry, trouhble,
and solves all difficultics. Can be used for testing
mater-car lighting circoits, HT and LT Batteries,
AC Mains direet, valvés and a host ' of other
Applicdtions 100 numercus to mention.
Measures; AC and DC Vollage 0-6 volts aTso
0240 wolts. DC Current 0-30 mA., * Valve
testing, 4 and 3 pin English valves for filament
continuity. Resistance test. (A test instrument
at a reasonable price, 25/- only.

VIDOR POWER UNITS. Replace the HT and
LT batteries in your all-dry receiver. Input
200-250v AC Mains. Output 90 volts: 10mA
and L4 yolt .23 amp. Price £5/15/0, post and
packing 16,

CARBON THROAT MIKES. These are light-
weight compact units ‘of American manufacture,
and are complete with fixing strap, cord and
2-pin plug. Brand new, 1/5 each, postage
9d. extra. -

SPEED Y POSTAL SERVICE C.W.0. or C.O.D.
When sending C.W.0., please includs sujficient extra for past and Jpacking.,

VALLANCE & DAVISON LTD

144 BRIGGATE, LEEDS,

Tel.: 29428/9

Staff call signs : G2HIV, G3ABD, G8SX, G3CML.




THE INEXPENSIVE
TELEVISION RECEIVER

The two main items for this Television
Receiver now being  deseribed’ in  this
Journal, are the R 1355 RADAR
RECEIVER & THE VCR-97 CR TUBE.
We therefore offer—
THE RI1355 RECEIVER COMPLETE
with TYPE 25 RE UNIT. Only 47/6
(Carriage 5/<).
THE RADAR INDICATOR TYPE 6A.
Contains: YCR 97 tube, 4 wvalves EF 50,
3 valves EB 34, potentiometers, condensers
resistors, ete.  Slichtly used at only 67/6,
or BRAND NEW 1IN CARTONS 90/-
(Carriage on either 7/6).
CR TUBES VCR 97. BRAND NEW IN
MAKERS CASES. Only 55/-. (Packing
and carviage 20/-, 10/- being refunded
when outer packing case returned).
While: these units are available they should be
purchased, as prices are bound to rise with the
demand. z
C.WL0. please. S.A K. for lists.
U.E.I. CORP., The Radio Corner,
138, Grays Inn Read. London, W.C.1
aTelephone: Terminus 7937

Open until 1 pon. Saturdays, we are 2 minutes
Sram High Holborn, 5 minutes from Kings Cross.

BC-453, THE Q5%r. 190/550 ke/s.
well known for their use with comn o receivers
to give improved selectivity, aftenuating unwanted
signals by at least 30 db., making single signal reception
easily obtainable and improving even the H.R.O.

Full details of the easy conversion were contained in
the S.W.M. for September, and we also supply full
information.

We guarantee them to be brand new in the makers’
SEALED packing, unused and in perfect condition, the}
are offered at the lowest price yet for new sets, 42/-
post free. Most firms are offering used ones, but ours
are absolutely brand new and perfect. Furthermore,
with every set we send one pair of HIGH RESISTANCE
headphones; free of charge.  It's the best buy yet.

Why not write for our new catalogue? Many mors
bargains offered, It's entirely free of charge: Send a
postcard now,

TORBAY ELECTRIC
43 Colley End Park,

These sets are now

Paignton, S. Devon

EVERY AMATEUR
NEEDS THIS

We believe in giving service beyond the sale. That's
why we back our products with helpful technical
Hterature.  Our new 60-page fully illustrated catalogue
is a gold mine of information for all radio * hams.”
Hundreds of items by well-known makers, including
DENCO, EDDYSTONE, BELLING-LEE, Q-MAX,
RAYMART, WODEN, AVO, COLVERN, LABGEAR,
Q.C.C.,, ROTHERMEL, J.B., N.5.F., WEARITE, etc,
and clear fllustrations on fine art paper are given with
the necessary technical data and  hints, We belisye
this to be the finest *ham™ catalogue of goods
available in the country, and we have many testimonials
praising our effort in producing in these difficult times a
really worth while list. Whether vou are a “G" or a
S.W.L. vou'are bound to find plenty of interést. Please

* send 9d. and a request for catalogue No. 6, and we: will

From no other single source is such
information available.

mail by return.

ORDER YOUR COPY NOW

SOUTHERN RADIO

AND ELECTRICAL SUPPLIES
45 FISHERTON ol SALISBURY, WILTS,
Telephone: Salisbury 2108

‘Speed Indicators, Artificial  Horizons,

WALTON'S WIRELESS STORES

203, STAVELEY ROAD, WOLVERHAMPTON

AN ASTOUNDING OFFER IN

Aircraft Meters & Instruments

In order to reduce our colossal stock of meters
and instruments we are mn!&ng th|_3 following
SPECIAL OFEER for a limited period only:—

L. A Selection of Four Meters, consisl‘iu% of one
Valt-meter scaled 0-15, 0-600 wolts., F.S.D. 500 micro.

. amps—One centre-reading Micro. Amp.) Meter, not
graduated, approx.. 150 micro, amps. E.S.D.-—One
Milliamp. Meter, 0-1 F.S.D. scaled 0-120, backward

reading ideal ** 8 * Meter—One Moving Tron Indicator.
Qur present list price for these Meters is 23/6.

Our Special Price is 12//6, the Four Carriage Paid

2. This selection consists of Six different Aireraft
Flving and other Instruments, In practically all cases
théy are brand new and are taken from the following
range—Compasses, Gyroscopes, Direction Indicators,
Altimeters, Fuel Indicators, Fuel Transmitters, Al
Thermometers,
0il Gauges. elc., eic, These aré put up to our selection
and we do not LLlar.ullec any particular Instroment to bBe
included, but all are despatched on the understanding
that r'hE}' are to your satisfaction, and money will be
refunded in full if returned within three days. Original
costrof this selection usually over £100,

Our Special Price is 12/- Carriage Paid

Send S:ALE for oun cemﬁleu: lists.




INSTRUMENT CO.,

244, HARROW ROAD,

WHEATSTONE BRIDGE
(new). Fitted in beautiful teak
case; using heayy stud type
se:ector swltcgules amliK a precision
galvanometer.Plus pac| i
ingand insurance, 2 /6 Ezl" Is.'III
MAINS TRANS, Stand up and
Drop-through type. Primary 200-
250 wvolts. - Secondary 350-0-350
80mA, 5 voles 2 amps, 4 volts, £l
3 amps. Post paid i
NUTS, BOLTS, WASHERS,
small sizes. for  model
making. Three gross assorted
SCREEMNED FLEX.

7/6

LONDON, W.2. cun osos

12 ASSORTED RELAYS for
experimental purposes I2/9

Post free.

PHOTO - ELECTRIC CELL.
Dozens of applications, e.g. burglar
alarms, counting, door- |4 "’6
opening, ete.

Complete Kit for use with abow:

cell for light operated /
relays. Details on request 52;" 6

i POWER 7] Fovies
PACK. Post free £2f I.f

MCR.1
MULTIMETER, 17

* ranges.

Television

Enthusiasts sheould
not miss these
Bargains

RI355 RECEIVER as recom-
mended by this magazine for the
construction of inexpensive tele-
vision. Complete with RF unit
type 25, 47 /6 plus 5 /- carriage.

TYPE & INDICATOR alsc
specified ' " £3/0/0, plus IS;«
carriage. In Wooden case. 76
refund allowed on return of case.

AC |DC volts, mfamps and
ahms. MNew and perfect. £7

10/-

Suitable for mikes. 100ft.

DROP-THROUGH TRANSJ
g FORMER giving 350-0-350 an
SONDENSERS, l /9 6.3. Post frgee £g|.
& MFD., 500 volts working. Ea. *
A E.H.T.TRANSFORMER o give
2,500 volts and 4 volts at 3 amps.
Post free, £2/18 /0,

E.H.T.RECTIFIER, postfreef [

EX-RAF
CLOCK UNIT

Contact opens and closes at
each movement of balance
wheel, For remoteswitching.
Packed in CASKET of strong
bakelite or solid oak with sponge paddlng Size of
actual mo:ar—d:ameter 34" x 1" deep. |2/6
Casker 6" x 6" x 5", Post free, complete. ;

Wite for full fist of yNGTRUMENT CO., 244 Harrow Rd., London, W.2 &

bargains to Dept. **RG"

Full list of Parts required
for the above Televisor :
sent free on request. S

Now Ready . . . .
THE 1948 EDITION OF THE

SllollT WAVE LISTENERS

ANNUAL

The new edition contains 112 Pages,
Crammed fall of data for the DX-er.

. | Readers of last year’s *“Annual 7 will need
no recommendation. New readers will be
assured of an informative book that will be
constantly in use—Either as a SWL or a
transmilting amatenr. ?

Among the new features are:—Radio Zone |
Boundaries:
World—Tabulated
stations-

Society OQSL Bureaux of the
Schedules of W/T
“International Short Wave
: ~State and Zone Record
Tables-—Time and FrequencyCheck Trans-
missions—Postal Data—DX Maps.

Obtainable from your Locel Bookseller at
% , Or Direct From The Publishers at
3 /9 post paid.

The popular features contained in last year’s edition are all
enlarged and/or revised.
AMALCGAMATED SHORT WAVE PRESS, L'l'D_., 57 Maida Vale, Paddington, London, W.9

London: Printed in Gt. Britain by Hanbury, Tomsett & Co., Ltd., Kensal Rise; N.W.10, for the Proprietors,
Amalgamarted, Short Wave Press, Ltd,, amlSPubiis;wd 1&19!4?7, Maida Vale; Paddington, London, W.9—
I September,




SMALL ADVERTISEMENTS

Readers’ small advertisements will be accepted at 3d. per word, minimum charge 3/- Trade adyertisements

will be accepred at 6d. per word, minimum charge 6/-.
1/6 will be made. Terms: Cash with order.
in the following month's issue,

If a Box Number is required, an additonal charge of

All copy must be in hand by the 10th of the month for insertion

PRIVATE -

RI111G6 ALL-WAVE (15-2,000M) 8-valve Receiver, in
working order. 2-v and [20-volt Batteries required.
£7/10/0. Including carriage. Also R1224 Receiver

(30-300M)  as above, £5/5/0, including carriage.
R. Allen, 75, Larkhill Road, Yeovil.
VALVES. NEW BOXED 6ACT, 6ABT,

LIS AL

65HT, 9003, 6H6, 6I15.—7/6. S5U4G, 2X2jE79. 9/
807, 12/6. Twin 100ga meters 10/-. 8-day, Clocks,

_ super timekeepers, 30/-,  Telescopes, 15/-.  9ft,
Telescopic Aerials, 6/6. Condensers, .0lmfd 1,000vde,
4d., 4-50 pt. 3(~ doz. 10mfd 25vde, 1/6. . Imfd 1,500vde,
2/-. All plus carr. 41, Hospital Road, Riddlesden,
Keighley, Yorks. ]

“RADIO CONSTRUCTOR ™ Back Nos. 1, 2, 6, 7,
8 &9 wanted. 1. Heinrichsons, No. C.B. Educ. Centre,
Evanton, Ross-shire, Scotland.

SALE. 100 watt multiband TX. Xtal/vfo-pp 807s
Class’ B modalator and xtal mike, A neat, smart,
efficient table top rig. SAE for details. £40 or near
offer. Box 115

SALE. SX24, very good condition. Can be seen by
appointment,  Price £25 or offer.” SX28 wanted.
ISWL/G 1044, 1, Culross Buildings, Battlebridge Road,
NWLLL

SPECIAL OFFERS. Signal Generator, Type _I1-72;
100 kes to 32 Mces—£E10.  Microphones, Type T1LT
10/~ each. Keys, Type J47—S5/- each. One set of

three matched tuning units, TUSB, 6B, 7TB—£2 the
set or 15/- cach unit. Sets of aerial equipment,
comprising 150 ft. covered wire, two guys with pulleys,
etc., insulators; 15f1. * lead i (2KV whke)—14/- the
set, Equipment chests (a) 44 inch x 15 ineh x 11 ineh
(steel bonded)—30/- each. (b) 264 inch x 124 inch x 11
inch—10/- each,  Would make ideal tool chests.
Transmitting insulators—6d, each, Also the following
British equipment: One receiver Type 1B (8 valve
superhet) with meodulator Type 7IB modified as
amplifier (seven valves), can be used separately or
added to receiver—£5 the lot, inclusive circuits,  All
enquiries to:— J. C, Ward, ** Lyttleton,” Colwall
Green, Malvern, Worcester.

TRADE

QSL’s and G.P.O. Approved Log Books. Samples
free—Atkinson Bros,, Printers, FElland.

COMPONENTS  for all ecircuits. in 'this Journal.
Eddystone, Raymart, Wearite stockist. Send for lists,
Smith, 98, West End Road, Morcambe, Order now
C 640 T Bex £27/10/0. Westeht units £7/15/0, “ P** Coils
3/~ ete.  Quick Service.

AMERICA'S RADIO JOURNALS AGAIN AVAIL-
ABLE. One year's post free supply RADIO NEWS
25/-:  AUDIO = ENGINEERING 20/-; RADIO
CRAFT 21/3] Q.5.T. 33/-; for full list of all other
magazines send sia.e 10 Willen Lid., (Dept, 18), 101
Fleet Streer, London, E.C.4.

*

We have the finest stock of
British ‘and American radio
books in this country.

Write or call for complete list—

THE MODERN BOOK COMPANY
{Dept.RC)
19-23 Praed Street, London, W.2

77 5 .
/‘ffrinl'}”' S Radio Component Specialists

We have the most ‘comprehensive range

of Radio Components of every mnature.

Qur reputation is your guarantec.

If unable to call, please send stamp for
current price 'list.

(Dept. RC)

5 HARROW ROAD, W.2 PADgington

(Opposite Edgware Road Tube)

No Shop keeps all you want—we
keep more than most. That’s

why people say— b
1

SMITH’S

of Edzware Road”
Pay us a yisit and see for yourself
H. L. SMITH & CO. LTD.

287-9 EDGWARE ROAD, LONDON, W.2
Mear Edgware Road Met. and Bakerloo
Phone PAD, 5891 Hours 9-6 (Thurs. | ofc.)

ael
o

ro L 'pT"b“bW
WY O :

ANDICATOR 62:
19 valves - "

R.1355 (for* R.C.' Televisar) - - 50/-
3-Metre Dipoles, with |12 yards Coax.

Easily extended = 8/6

MN.B.—We have a number of odd Ex-Govt. Units at
cost price, FOR. CALLERS ONLY,
to make room for new stocks.

GARLAND RADIO (Dept. R.C.)
4, Deptford Bridge, London, S.E.8

Phone: TIDeway 3985,

YCRI7, Cryseal,

65/~




