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RADIO CONSTRUCTOR 

VALLANCE'S OFFER 
BAKELITE SHEET. 
} in. thick. Sizes: 12 in. x 8 in., 5/1. 10 in. x 
8 in., 4/3. 10 in. x 6 in., 3/5. 8 m. x 6 in., 2/10. 
6 in. x 6 in., 2/3. 6 in. x 4 in., 1/8. 
METAL. 
Black crackle, for 8 in. speaker, 2016; for 10 in. 
speaker, 25/ -. Available in grey to special order. 
CEMENT. 

Ever- Grip," ideal for fixing valve bases, 
1/- a jar. 

CHOKES. 
3 Henry tapped. Varley, 13/6. Smoothing 
type 10H, 40mA, 4/l1. Midget, I5H, 60mA, 
7/2- 12H, 120mA, 21/5. 12H, I50mA, 22/6. 
COILFORMERS. 
Ribbed midget ceramic, size 1} in. x } in., 1/- each 
SPRAGUE OIL -FILLED CONDENSERS at 
special prices: .001 mfd., .002 mfd., .01 mfd., 
1,000v. working., .02 mfd., 750v. working 
tubular, 6d. each, 5/- dozen; 2 mfd., 1,000v. 
metal cased block with ceramic insulators with 
fixing clip, 1/9 each, 18/- dozen. Limited 
stocks, cannot repeat. 
MICAMOLD. 
01 mfd. postage stamp mica 600v., 6d. 

MCR1, twin gang midget, variable 275pF, 618. 
WARHEAD S.M. DIALS. 
31 in. dia. calibrated in decibels, similar to 
Eddystone Cat. 637., 8/6. 
UTILITY MICRO CURSOR DIALS. 
100 -1 ratio 4 in., 10f -. 
GROUP BOARDS. 
5 -way, 8d. I1 -way, 2/6. I6 -way, 2/9. Aerial 
Lead -in low loss, 3/3. Aerial "r' pieces, 1/3. 
Aerial Insulators 7 in., 7/10. 
CERAMIC VALVEHOLDERS. 
4-pin English, 1/3. 5 -pin English, 1/3. 7-pin 
English, 1/6. 8 -pin English, 1/6. 4 -pin UX, 
1/6. 7 -pin UX, 1/6. 8 -pin International Octal, 
1/6. Acorn type, 2/6. Button base type, 1/1. 
CERAMIC COIL FORMERS. 
31 in. x 31 in. 32 grooves, 4/9. 5 in. x 2 in., 
26 grooves, 7/6. Bases in Ceramic, 6/9. Sub- 
bases in Ceramic, 6/9. 
COIL HOLDERS, CERAMIC. 
4 -pin, 1/ , 6 -pin 1/6. 7 -pin, 1/6. Coil Hol- 
ders, Bakelite, 1/9. 
COIL FORMERS. 6 -pin. 
Plain 3/ , Threaded 3/3. COUPLERS: Rigid 
9d., Flexible 1/3 and 2/6. 
CABINET ASSEMBLIES. 
Cabinet and Panel, 65/ -. Chassis for above, 
12/6. Chromium Handles, 6/- and 716. Cab- 
inets, 25/ -, Die Cast Chassis, 9/6'. 
DIALS. 
Miniature Dials. Black 5(6. Miniature Dials, 
Silver 7/ -. Dio Cast Boxes, 41 in. x 31 in. x 2 in., 
7/ -. Extension Control Outfits, 2/6. Peed - 
through Insulators, 1/3. 
FEED- THROUGH BUSHES. 
213A, 4d. pr. 4BA, 3d. pr. Feeder Spreaders, 
6 in., 1/, Flexible Driving Shaft, 6( , 
H.F. CHOKES. 
2.5 M.H., 120mA, 3/ -. 1.25 M.H., 50mA, 
60 -1.5 Mes, 2/6. 1.5 M.H., 250 mA., 60 -1 Mcs. 
17.9 M.H., .24 -150 kcs., 4/ -. 5.6 Micro -Henries 
120-25 Mcs., 1/9. 
HIGH GRADE KNOBS, INSTRUMENT. 
Fluted 21 in., 2/11. Fluted 11 in., 1 /11. 

INDICATOR LAMPS. 
In Red, Green. Blue, White, 2/9. 
I.F. TRANSFORMERS. (AIR SPACED 
TRIMMERS). 
11 in. x 2 in. x 21: in., 450/465 kcs., 19/6. 
KNOBS POINTER. 
21 in., 1/3. 11 in., 10d. Lead- through Por- 
celain Insulators, 2/6. Miniature Pointer Knobs 
9d. Miniature Stand -off Insulators 9d. 
MOULDED INSULATORS, 11 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 Escutcheon, 2/6. 
WELWYN CRACKED CARBON PRECISION 
RESISTORS. 
± l% 1 watt, 1/5 each. Values: 24,000, 9,000, 
1,000, 240,000 only. 
PYREX INSULATORS, BOWL. 
Ideal for lead -ins, aerials, etc., 9d. each. 
5 -way Group Board, fitted with 3-0.1 mfd. 
condensers. .350 and 3 -f watt resistors, with 
mounting bracket. Brand new, 1/6 each. 
VALVES. 
Ex- Government, 35T, 63/ -; 6SL7GT, 12/ -; 
866, 2716. 
VOLTAGE REGULATORS. 
VR75/30, 15/3. VR90 /B3, 15/3. VR105 /30, 
15/3. VR150/30, 18/3. 
ZONE MAPS. 
Short -wave Mag. type, printing two colours 
on paper, 3/9. 
PERIBRAID SLEEVING. 
Finest quality for high voltage. inn., 1.5mm., 
3mm., blue, yellow, or green, d. yard. 
AMERICAN LINE CORDS. 
33 in. long. 0.3 amp. 2 -way; fitted 5 amp., 
2 -pin plug, and American 2-pin flat socket, 7/11. 
BARGAINS IN 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 
Metal Case. Condensers. 
4mfd. 1, 5 00 v. w. 12/6 .000 5 m fd. 2,200v. v. 9 d . 
4mfd. 500v. w. 3/6 .0001 mfd. 2,200v. 9d. 
2mfd. 1,000v.w. 1/9 .005 mfd. 2,200v. 9d. 
imfd. 1,000v.w. 3/6 .001 mfd. 5,000v. 119 
Midget Variable Ceramic Trimmers. 
Condensers. 10 -100pF single 9d. 
18pF single-gang, 3/3 5.40pF double 9d. 
27pF 3/3 15 -45pF double 9d. 
75pF 3/6 3.5 -3QpF double 9d. 

100pF 2/8 
160pF 
50 x 50 x 2pF 3 gang, 

10 /- Walkie- Talkie Teles- 
50 x 500 2 gang, 8/- copie Aerials 8 ft. 6 in. 
75 x 75pF 2 gang, 9/- extended; 15 in. closed. 
160 x 160pF 2 gang, 8/3 15 /- post free. 
250eF single gang, 4/2 
SPECIAL OFFER. 
Everette- Edgcumbo Moving Coil Meters, 6 in. 
calibrated 0 -150v. full-scale deflection 0-1mA 
in black Bakelite case, size 7 in. x 7 in. x 21 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. 

SPRFD Y POSTAL. SERVICE C.W.O. or C.O.D. 

VALLANCE & DAVISON LTD 
144 BRIGGATE, LEEDS, I 

Staff call signs : G2H1 -IV, G3ABD, G3AHV, G8SX. 

Tel.: 29428/9 
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LAST month, readers will have noticed 
an extra name in our heading -that of 
Lionel Howes, G3AYA. Recently re- 

turned to civilian life from the R.A.F., Lionel 
has been appointed Technical Editor to Radio 
Conrhrutor. He will assist his two co-editors 
from the technical angle and we feel that this 
addition to the staff will enable us to maintain 
a higher technical and literary 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 exercised by the amateur radio con- 
structor. We refer to the local club. Taking 
into account the enormous numbers interested 
in radio work, it is obvious that only a few 
attend their local club meetings. Therc are 
many obvious reasons which cannot he helped 
for the " stay- aways," but we also know that 
the feeling of having insufficient knowledge of 
the subject keeps many away. This feeling 
should be ignored. The rank and file of the. 
local club are not all experts! Should the test 
be made, furthermore, it would be discovered 
that many absentees would outshine the club - 
goers. 

In any ease, knowledge is not the criterion. 
The dominant factor'is, or should be, keenness. 
A veritable Marconi who neglects the club 
affairs is less valuable an asset than the 15 -year- 
old who has yet to build a stable one-valver, 
but who puts all his energy into the dub. 

Practical Work. 
Another possible deterrent is the feeling that 

meetings may be just a lot of talking -no doubt 

informative and interesting, but with no prac- 
tical side offered. It is fair to say that it is only 
the very stubborn cases who take this view, 
but it is important that clubs without practical 
facilities should lose no time in making them 
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available. Fortunately, many clubs arc now 
running constructional sections and severa 
*NWT. Chapters offer a " members' repair ser- 
vice," whereby offending receivers are serviced 
at the club. 

An Extension. 

Co- operation is the vital ingredient of amateur 
radio, but it does not have to he confined to 
the immediate boundaries of the hobby. For 
example, the Dagenham branch of the 1SWL 
is co- operating, to mutual advantage, with the 
South -West Essex Model Aircraft Society, 
since both are interested in the radio control 
of models, So, it will be seen that all along the 
line to- operation is the key. It starts with the 
individual enthusiast, so how about dropping 
a line to your local club secretary to start the 
ball tolling ? 

N()7.`ï(:'1.S 
THE EDITORS invite original contributions on 

construction of radio subjects. All materia used 
will be paid for. Articles should be clearly written, 
preferably typewritten, and photographs should be 
clear 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 MSS must be accompanied 
by a stamped addressed envelope for reply or 

W.N.S. 

return. Each item must bear the sender's name 
and address. 

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

ALL CORRESPONDENCE should be addressed 
to Radio Constrttetor, 57, Maida Vale, Paddington, 
London, W.9. Telephone: CUN. 6579. 

AUTHENTIC AND UP- TO- THEMINUTE INFORMATION ON VHF, BROADCAST BAND AND 
AMATEUR AC'T'IVITIES IS GIVEN IN OUR MONTHLY PUBLICATION " SHORT WAVE NEWS." 
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Au Introduction. to the Theory of 
Thermionic Valves 

By Kenneth R. Goodley 

Part 2 - - -The Triode 
Ithe first article in this series is teas eslrf:tincd 
that a Diode consisted of an evacuated 
glass " envcdopc " c mtaiaing an mock: and 

a filament. If a spiral of !Me wire is inserted 
between these two electrodes, the valve then 
heointes what ie known a. a 'I'ric.ck. 

This spiral of wire. is known as the ('ONTROI 
GRID (or autre commonly " grid," tor short), 
and is situated in the path of the electrons 
flowing from the filament to the anode, from 
this it can easily be seen that any voltage applied 
ro the (Grid will have the cf &act of accellcratirtg 
or retarding the 'low. 

An examination of the effects of various 
voltages being applied to the grid shows tht. a 
when a houe positive voltage (that is positive 
with respect to the filament) is applied, the 
electrons will be accdktaced ley the proximity 
of e positive voltage and more current wdl 
flow across the valve to the anode, thus in- 
creasing the current in the circuit. 

on the other hand, we continue to raise 
the positive grid voltage, the srtgc will he 
reached to time where no further increase ?it 
anodic current will result, regardless of how 
much the voltage is raised. This is known 
as SATURATION Pt)IN'1 and the effect 
is due to the lao that the grid, although nor 
solid like the em rdc, is absorbing part of the 
electron flow aril tu all intents and purposes 
is acting as an auxiliary arresk. 

What happens if the grid voltage is reduced 
m aero and ibert made negative with respect to 
the filament ? When the grid voltage is reduced 
in 1 volt steps from 2 to -S or -(i V. 
(apprasimaicly) it is found that each reduction 
results in an equivalent reduction in anode 
current. fast this point, making the grid 
voltage more negative causes a reduction to 
zero of the anode current (Ia). This is the 
point at which the negative voltage on the 
grid is sufficient to reduce the effect of the 
positivt anode potential to such an extent that 
the electrons are nec longer attracted from the 
iliament and therefore no current flows. This 
is known as the CUT-OFF POINT. 

ßefore going further I would mention that 
there. are a number of constants which are of- 
importance in circuit design and in the accurate 
choice of valves for specific purposes. 

The lino of these is known as the MUTUAL 
CONDL)C'rANCI:, (err " SLOPE ") of the 
valve-usually indicated by gm. 
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'Phis is calculated by finding the change of 
anode currant (la) resulting from a given 
change in grid voltage (Vg), the anode Voltage 
{Va) retraining constant. 

1 'urmu/er / A la 
gat j - -- ire e\ /volts. 

A Vg 
,\ ale : 'the sign A (dr/In) irrdicaie r " a small 

thaw in . . . " 
It should be realised that these calculations 

are taken on the straight section of the charac- 
teristic and that we arc not concerned with 
actual values of voltage and current, but 
merely with small changes. 'l'he Mutual 
Conductance is usually treasured with Va =101) 
and Vg -::(l and is obtained under static con- 
ditions. 

The second constant is the AC RF.S.IST'ANCE 
or TMl'EDANC1 ?, which may he defined as 
the resistance offered by a valve to a change 
in current. This can he found in two ways_ 
First, from the Anode Characteristics (Fig. 4 
inset) raking a change of, say 10 volts, in Va, 
ascertain from the curve the effect on the Ia. 
Then divide the voltage change by the current 
change, ì.e., 

A Va 
Ra .. 

- - - -- ohms (n/ constant Criel I f)/tags) 
A la 

The second method of determining the Ra 
is by means of the Mutual Characteristic (shown 
in Fig. 4 and explained below). Taking any 
given point of Vg on the straight. portion of 
the characteristic (say at Vg 0) rote the current 
reacting for any two values of Va, calculate the 
voltage and current variation and then work 
on the formula given above. 

Next we have the AMPI.IFICA'l'ION 
FACTOR (or " u ") of the valve. As has 
already been shown, a given change in Anode 
Current can be obtained by : - 

1. a change. in Va (maintaining Vg at a 
constant level) ; 

or 2. a change in Vg (keeping Va constant). 

The ratio between the change in Anode 
Voltage to the change in Grid Voltage neces- 
sary to produce a given alteration in Anode 
Current is known as the Amplification Factor, i.e. 

A Va 
Ir 

-.... 

A Vg 
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hic relationship between the three constants is 
=gm x Ra 

/laving dealt with the et instants, sonne 
consideration must now he given to the 
" characteristics" of the triexie. 

The Va! la curve or ANOl)l CI!AItAC- 
l'T'.ItIS1'IC: is much the same as fur the diode 
valve. It is shown in the inset to l'ig. 4, and 
gives a good indication of the effect on la of 
a change of Grid Voliage. This e1lect is also 
noticeable in Fig. 4-the Mutual Character- 
istic -which also shows the results obtained 
during experiments of carving the Anode 
Voltage, 

By comparing the two graphs it can be 
;cc/1 that a variation of I volt on the Grid 
(indicated in the small diagram by the thick 
line) raises the la by 2 tuA, while at Vg ,41 
on the main graph, the sanie increase (similarly 
indicated) is only achieved by increasing the 
Va by 20 volts. 

v9 -a 6 -- J .Te t.ia:u< 

1'¡x 

One other characteristic. though id little 
importance, is the (grid Current Grid Potential 
relationship. The grid, as has been explained, 
is primarily a controlling and not a collecting 
eleetntde. (,rid current is normally undesirable, 
but when the grid is nearing tr above zero 
potential, it does collect some electrons. 'l'he 
value of ills current is cxtremcl small -usually 
a few micro-amps. 

There are three main types of triode in com- 
mon use, t'i; 

(1) I)FTI'C'TOIt AN1) RADIO 
l' R I'.(11 ' f'.NCY A sI l' Lill l 

(2) AUDIO FIlL.Q11L,NCY A\1PLLFIISRS. 
(3) POWER A\1PLIFIKRS. 

STRI:CI'Ok 
Typical values are : -- 

I)et.jRF Amp.: got 7 -1.5 ; Ra 20,000- 
50,000 ; la 15 -50. 

AV Amp. : gm 9 -1.8 ; Ra 4,000 -20,000 : 
ta 10 -30. 

Power Amp.: gm 2 -4 ; Ra 1,000-4,000; 
g 2 -10. 

Thus, it sin he seen front the above table 
that the constants derived from the character- 
istics prove of great value in determining the 
suitability or otherwise of a value for a par- 
ticular function. 

FORMATION OF THE MIDLAND 
CENTRE OF THE TELEVISION 

SOCIETY. 
As television broadcasting will be extended 

to the \I 141;111(4 in the near future, it is essential 
for all interested in this new science to have a 
common platform for study, discussion and 
practical construction. The Television Society, 
which was fiuended in 1927, hate, therefore, 
formed ed a Midland t'arit re with 11.Q. in 
liirtttinghcri. 

1 "he Inaugural Meeting was held in April at 
the university in Birmingham( and future 
meetings will rake place on every first Wednes- 
day of each month or 7 p.m. Alter the SUrr13110E 

rcce'ss (during lulc and August) the nett session 
ec ill comuuene, on September 151b, with meetings 
the'reafu'r mitt cacti first Wednesday. 

l.nginecrs, electrical coot tact( and radio 
dealers alike will timid it an advantage to become 
nu.mhers of the Socicfy, the prcmgrarttme of 
which eaters for the scientist, the engineer and 
also for the television salesman and service 
roan. A series of [centres is scheduled and 
all interested are invited to write the Lecture 
Secretary, Dr. W. Summer, F.'l'.S., 
149, Alary \ale Road, ltournvillc, lürmingh:utt, 
ail. 

RADIO CONTROLLED MODEL 
SOCIETY. 

In view of the country -wide popularity and 
interest shown in the Radio Controlled Made' 
Sucicty, the London Section was formed at a 
nteetinit held in London on April 11111. 'l'he 
officers appointed for the area ore as follows 

C.7.a,'rniun : W. 11. Mitchell, 4h, (.:apse Avenue, 
West Wickham, Kent. 

I ion. .ScrreRuyc" Treererer :1 .t. G. C. (atapman, 
R.N., Pine Corner, Firwood Rise, Heath- 
field, Sussex. 

l'hc London Area will hold a meeting monthly 
on the second Sunday. All interested in ntod.:l 
control should write the Secretary for further 
details. 



The R1155 
By L. F. Sinfield 

Some further suggestions for modifying this popular receiver 

I:Il RNA'I.IVI methods of incorporating 
noise limiter and S meter circuits have 
been tried since the methods described 

in last month's issue, and these are explained 
herewith. These latter modifications may be 
preferred by the prospective R1155 operator. 

Soon 3470' 
JL 

Rfa 

R13 
C22 

removing R14 and increasing the values of both 
the 500 i1 potentiometer and the 470 CI resistor 
an adequate deflection will be obtained. If the 
deflection is normally too high, it may be 
reduced by either a resistor in series with the 
meter or a resistor in parallel. 

It is advisable to have sonic 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 - 

PH(.)N F_' CW . 

AVC on. AVC off. AVC on. AVC off. 
and wired as shown in Fig. 2, 

Switches arc shown in PHONR /11Vÿ off 
position. The switch can be mounted in place 
of the existing BI7() toggle switch. To check 
the strength of a CW signal the switch should 
be in the PHONE/AVC on position. 

V5 (Detector- AVC -1st LF). 
Much of this is as previously described, the 

Vitt, 1. Modifying the first IF stare to include 
.alteration being only concerned with thé noise 

ara "S" meter. 

First IF Stage. 

The first IF stage was modified to incorporate 
a bridge type S meter (sec Fig. 1). Normally, 
the cutrent through the screen network is 
:aptatoximately equal to the anode current. By 
adjust;ng the 500 c2 potentiometer (the S 
meter zero control), which is a pre -set and 
adjusted by a screwdriver slot, a balance is 
obtained and there is no meter deflection. This 
should be adjusted with the AVC on, FIFO 
off and the aerial terminal shorted to chassis. 
With the receiver operating, the AVC causes a 
reduction in anode and screen current, though 
the screen network current change is small due 
to the nonual bleeder current being high in 
comparison 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 
to AVC and signal strength. The meter in 
the author's receiver is a 500 rsA movement 
(actually a Goverrunent surplus one). The 
sensitivity of this bridge arrangement is high, 
but if found to be insufficiently high then by 
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Fig. 3. The Dickert type noise limiter. 



meter 4- 

R:1I)LO CON5TRUCTUR 

junction of R30 E, C40 L. 

-/-slider of R28 
HT + 

junction of 
RIiE. R25 

meter - R37 

Fig. 2. Switching system for the "S" stater circuit. 

lirnitcr circuit. A Dickert type series noise 
limiter has been incorporated with a few 
deviations from standard practice (see Fig. 3). 
The 250,000 U potentiometer is the "modu- 
lation level" control. (\' ith the slider ac the 
R19 end, 30 per cent. modulation, and at the 
120,000 L) resistor end, 100 per cent. modulation). 
The control will be found to be approximately 
linear in calibration. 7'he resistor network has 
been so arranged that only standard value 
components will be needed, thus the necessity 
for the shunt across the potentiometer. Contrary 
to normal practice (that of varying the diode 
hiss in relation to the signal) this circuit varies 
signal relative to a fixed diode bias. 'l'he reason 
for this is to keep the gain as high as possible. 

On heavy interference on a weak station, it 
is desirable to bring up the signal as the modu- 
lation level is reduced. The noise limiter action 
remains as normal. 'l'he network has been 
chosen to give best limiter results and yet to 
keep the diode load resistor high enough to 
reduce damping of the 1F coil. The old Hi'O 
toggle switch (which has been replaced by a 
wafer type) is used to switch the limiter in and 
out of circuit. With the limiter " c.n," the 
6146 heater is switched on and ar the sane time 
the other switch section opens to remove the 
link front R19 to 1(21. If it is nor desired to 
economise in hearer current, the switch should 
he as in l'ig. 3a, and the heater left on. 

One point of importance is that the 0.1 ;A' 
capacitor must he of good quality, preferably 
of high working voltage and of tropical type 
with no leakage. Any leak via this capacitor 
completely upsets the biassing and prevents 
correct working of the circuit. 

Do not expect too much from noise limiters 
working on the modulation percentage principle, 
as they are only effective on certain types of 
interference. '1 'he noise pulse must he of short 
duration compared with the time between 
pulses, in order that the mean bias Jevel is not 
appreciably increased. Keep the wiring as 
short as possible in the noise limiter circuit 

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

It is hoped that these notes will be of assistance 
to those who are intending to modify their 
R1155's. The author will be pleased to answcr 
any queries on matters raised in this article and 
they should be addressed to me, c/o Radio 
Constructor. Please enclose a SAL:, otherwise 
replies cannot be undertaken. 

Values of components referred to by the 
Vim/e.rs Vold circuit diagram and mentioned 
it' the text ni this 'article are : - 

R11 100,000 U R30 56,000 L' 

R12 27,000 11 C22 0.1 f.lr 

R13 22,000 11 C26 0.1 [IF 

R14 2,200 U C33 100 fagrF 

R19 56,000 11 C40 200 ftµF 

R 21 22,000 U 

IL25 150,000 fl 

1(28 50,00(112 

OUR NEXT ISSUE CONTAINS .. . 

.further instalments in our regular series' of 
".Radio Simplified," "'l'hermionic Valves" 
and the ever- popular " Query Corner." The 
first article in an informative two-part dis- 
cussion on " Short Wave Coils," by G3XT, 
will also appear. In addition, full construc- 
tional articles un a Six -Valve Radiogram 
Chassis and a Simple Receiver for Television 
Sound are scheduled for publication. 

255 



Output Coupling and Output 
Transformers 

By ,. .,_ Y 

l'l'I I all f orms of low impedance head - 
phone or loudspeakers, n matching 
transformer must be used, although it 

is not necessarily essential with high resistance 
headphones, or speakers of the balanced arma- 
ture type. From the purely circuitry standpoint 
all that it is necessary is to join a pair of high 
resistance phones in series with the anode 
connection of the valve, and this indeed is often 
dons: in the case of simple receivers. 

however, there are two r important objections 
to this as a general practice, and they both be- 
come progressively more important- as we move 
away from the simple receiver with small wattage 
output valves. Firstly, when the phones are 

wired directly io the anode circuit they have 
to carts the high tension currant drawn by the 
valve and as they area wound with a very tine 
gauge wire there is a risk of an early burn -out 
if the current csceeds the few noilli:mops required 
by only the most mom anical valves. Seo'ondly, 
there is the risk of shock which may he quite 
considerable', and violent especially- for the man 
with a bald pate! 

High resistance phones do not require 
matebir'r to most output valves sued srrr < +ft :n 
coupled VIII a 1 to 1 ratio transformer. 'Ine 
Il'f current is thus carried on the primary of 
the rutns miler which is designed to comfortably 
handle it and the headphones :u'e completely 
isolated il'una the 1)C. 

Choke Filter Output. 
Another effective and widely used method 

ut overeorninsg the two drawbacks Arcade 
considered is known as choke filter output, 
and the circuit is shown in the diagram, where 
it will he seen that the signal is fed to the 
headset via :t 2.0 :At' capacitor and no DC passes 

-aHTt 
11 CHOKC 

.'ituneturd fuma qf choice output. 

through the windings. This form of coupling 
also has the advantage of avoiding headphone 
capacity effects, 

Matching Transformers. 
\loving aril spe'ake'rs and It resistance: 

headphones require ro he marched to the 
impedance trf the nutpur valve and this is done 
by a step -duw n ratier t ranch wirier. Accurate 
Matching is essential both in the interests of 
masimunr [weft 'nuance, sensitivity, and quality 
of reproduction. 

As a general rule it can he taken that the 
transfortncr with the largest core will gist: the 
greatest. ctticiency but other factors, such as 
the method of arranging the windings and the 
core material also have to be taken into con- 
sideration. The additional expense of a high - 
class output transformer, prcferahly with tapped 
primary atad cecorulary for thatching up any 
type of valve to a wide range of speaker or 
phone impedances, is a gond investment w >ith 
a dividend in the Garni of greatly improved 
efficiency. 

7-o ascertain a required ratio, and thus obtain 
correct matching, the following, simple calcu- 
lation is used. 

The number of turns ratio equals the 
square roost of the optimum load resistance 
of the load speaker speech coil (or head- 
phone:). 

assuming the valve load, always 
quoted by the urmuticcturers, to be 5,111)0 i/ 
and the speaker to be 2 Q. (these, by the way, 
are representative figure's) we rind 

.; 5,Ol)ll 
or .'2,5011, which equals 50 

2 
and the rani' is seen to be 50 to 1- lo other 
words, the t: primary (anode circuit) will need ro 
have 50 tines AS many turns as are used for tltt' 
secondary (speech coil circuit). For example, 
again using typical figures, Primary' 2,25(1 turns. 
Secondary 45 turns. 

Another example : - --It. is required a. match 
a pair of phones of 60 1? each earpiece to a 

6,000 U output valve, 'l'hc earpieces arc in 
series remember! 

6,00(1 

or '50 equalling approx. 7 to 1- 

121) 

if the impedance uf- the, speech coil is unknown 
and cannot. he otherwise ascertained it can 
usually he reckoned as being approximately 
1.5 times its DC resistance. 

(rontirnred opt plea'! page) 



Battery 1-V -2 
By W. Jordi 

An easily built Four -valuer for the DX'er 

JUST about a year ago, the writer decided 
to modify his "existing receiver. The 
receiver in question was built in 1938 

and was a 1 -v -1, constructed on breadboard 
lines. Though it was considered " just the 
job " when first built, and was efficient 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 wiring resulted in a vastly 
improved receiver, not only in " punch " but 
in selectivity and stability. 

(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 more important 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 tolerated, even 
by beginners. 

The circuit i finally chose was based mainly 
on the existing receiver, though certain refine- 
ments were 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 receiver takes a lot of 
heating when it comes' to pulling in the DX1 

The existing set, though only a three -valver, 
was spread out on a baseboard measuring 
18 inches x 10 inches, which could hardly be 
called portable I Therefore, the aim in the 
new receiver was to cut down space and to 
rebuild on an aluminium chassis. The set was 
eventually built to much smaller dimensions 
than the original despite the addition of the 
LF stage with its complementary components. 

The Circuit. 
Fig. 1 shows the theoretical circuit diagram, 

which will show the receiver as a 1 -v -2. The 
RF stage is untuned, and whilst perhaps some 
extra gain could be had by tuning this stage 
it was decided to leave it untuned, since with 
two audio stages more 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 
effects of swaying aerials, elimination of " dead 
spots " in the reaction, and so forth. The 
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RADI() CONSTRUCTOR 
valve used was a Z21, a sereen -grid valve with 
a four -pin base and top -cap anode one of 
my favourite types. Voltage orl the screen-grid 
is dropped through RI and decoupled by Cl. 
Full voltage is applied to the anode. The RE 
stage is coupled to the detector stage by means 
of standard six pin coils, using RI' transformer 
type coupling. 

l'he detector valve is also a Z21 and is used 
in a leaky -grid reacting circuit. C2 and C3 
are the handset and handsprcad capacitor, 
respectively. Reaction is obtained by the now 
recognised method of vatting the screen -grid 
voltage (variation of the potentiometer R6). 
The capacitor. C'I2 is a trimmer :Ind this, once 
set for maximum effect, is not again touched. 
R3 and 124 are the anode &coupling and :mode 
load resistors, respectively, with (.4 asdcxoupling 
capacitor. C6 is a large capacitor inserted ta o 

Prevent extraneous Ai' noises when the poten- 
tiometer is being adjusted. 

The defector stage and tit-s( audio stage are 
resistance capacitance coupled, through the 
coupling capacitor C 7. An RI' choke is inserted 
in series with the coupling as a filter. The 
potentiometer R7 is the va alunie contn )1, with 
the precautionary 128 as a grid stopper. 'l'he 
last stage is transformer coupled, series fed. 

Automatic grid bias is applied to the two 
audio stages, the components 1210/1211/C10/C.11 
providing the necessary voltages and decoupling. 
And that about covers the circuit. Various 
other ideas were tried hur mostly were found 
to be either a decided loss in efficiency or else 
making no appreciable difference. 'I'he com- 
ponents shown in the circuir herewith are all 
marc or less essential for the maximum results - 
all superfluous items being deleted during tests. 

Construction. 
'l'he first thing to obtain is, of course, the 

chassis and panel. In the w river's case, it was 
decided co retain the existing wooden cabinet 
and the chassis therefore measured 18 ins - x 

10 ins. x 11 ins. The panel. is 7 ins. high. 
'l'hese dimensions are nor the ideal, but as the 
metalwork had to fit the cabinet certain restric- 
tions were necessary. Any constructor wishing 
to build the receiver can easily reduce the 
overall sizes to good effect and the sub- chassis 
space could he increased to the more normal 
2_ ins. or so- Actually, the 14 ins- was suffi- 
cient, but a little more room would have been 
an advantage. 

The next job was to lay out the components, 
such as coils, valves, etc., on the top of the 
chassis and to juggle therm around to find the 
best positions to give short leads and case,of 
wiring up. When the final positions had bfen 
fixed, they were marked off with an indelible 
pencil, The pants was then fitted to the 
chassis. Being such a narrow sub- chassis .. 
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giving little support and also hying of alu- 
minium and thereby somewhat flexible., the 
chassis and panel were fitted by two metal brack- 
ets (purchased at the local multiple stores} 
with 213A screws. These were found to give 
adequate. rigidity. 

Drilling then commenced. On the chassis 
the fixing holes for the valve holders, coil - 
holders and transformer were made. On the 
panel: holes for the variable capacitor drives, 
switch, reaction potentiometer, phone jack and 
volume control were drilled- 'l'he large capa- 
citors, Cl, 4, 6, 9, 10 and 11 wets' then ritual 
underneath the chassis, staking use of the coil - 
holder bolts to secure C10 and (:11. Near to 
he fitted were ('5, ('7 and C'I'1. 'Phis latter, 
the aerial trimmer, was mounted alongside the 
transformer with a. hole drilled in the chassis 
for easy access and adjustment. 

'l'he panel eona-ols next reccived attention 
and the potentiometers, switch, jack, capacitors 
and slow -motion drives were placed in position. 
The vernier attachments I it the drives were 
used after the stain drives had been assembled 
in order to ensure. that they lined. up with 
theta. The actual fixing holes were drilled 
slightly- larger thin was necessary for die screws 
in order to allow souse " play " to naive any 
slight errors in drilling easy to rectify. 

\'('ith most of the larger components now in 
position, the longest job of all was commenced- 
the soldering. Priority was given to the fila- 
ment leads ro the valves, using multi- strand 
$rx. When these were wired, all earth points 
were dealt with and all components that return 
to earth wintd in. It was deemed advisable 
to connect all earth points in each circuit 
(stage) to a common tag. 'l'hus in the detector 
stage C6, R2, (:4, 126 and the earthy ends of 
the coils were all taken to a corrtrnon tag on 
the chassis. Finally all the common earth 
rags were joined together. This procedure 
may sound a trifle " fiddly " fro those not 
accustomed to such detail, but these little points 
all Add up and the benefits are noticed especially 
when one comes to start tuning on the higher 
frequencies. Eventually, the wirint, was com- 
pleted and after the usual preliminary tests, the 
batteries were connected, phones plugged in 
and the set switched on. 

Naturally, one or two minor faults were 
found, hut. these were mostly sorted out by 
experimenting with various component. values. 
The values shown in the circuit diagram are 
those finally selected. The overall performance 
of the receiver is estimated to he about 75 per 
cent. better than in the original set, and it cer- 
tainly has plenty of punch, A speaker can he 
run off the receiver quire easily, The set is 
not intended to compete with an elaborate 
communications receiver, obviously, but it 
can be recommended as a good set for the 
SWL who wants to hear the. DX and has not 

la ,t of cash to spare. 
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Short Circuited Bias. 
" t have a battery receiver which rs powered by 
a 120 volt battery and 2 volt acramulator. Recently, 
the 1-TI' line was accidentally short circuited to 
earth for a few seconds. Upon the removal of 
the short the receiver was .found to operate but the 
quality of reproduction nas not up to Ibe trsurrl 
standard. I have checked all likely components 

but cannot trace the carat of the trouble. 
R. Dunne, Glasgow. 

We assume froiu your comments that the 
receiver has an automatic biassing system of 
the type in which the total receiver. 13T current 
is passed through a resistor of low value con- 
nected in the negative HT line. This resistor 
is normally by- passed by a low voltage electro- 
lytic capacitor to prevent any transient fluc- 
tuation in current from producing similar 
fluetuai ions in the bias voltage. Should the 
HT be temporarily short circuited the total 
battery voltage will be developed across the 
bias resistor and the working voltage of the 
electrolytic capacitor will be exceeded. Thi. 
will result in the breaking down of its insulation, 
thereby short circuiting the bias resistor and 
hence thy bias voltage. 

This type of trouble appears to he quite com- 
mon in battery receivers using automatic bias 
and results in art increase in the normal HT 
current coupled with a noticeable reduction 
in the quality of reproduction. 

Coupling. 
"I wish Is boost the output of my battery receiver 
by means of a universal amplifier. As the chassis 
of the amplifier is lire to the ` mains,' I decided 

to use a 1 : 1 coupling transformer in order to 
avoid any dired connection between amplifier lifier and 

receiver. however, upon snitching on f was 

disappointed to find that the quality of repro- 
duction was very poor, there being virtually no 

base response. C.'art you suggest a possible cause 

of the trouble ? " 
K, Rogers, Canterbury. 

The poor reproduction experienced when 
feeding the output of the receiver into the ampli- 
fier is undoubtedly due. to the mis- matching 
of th® output valve in the receiver. It is noted 
from the circuit diagram that the transformer 
is connected directly in the anode circuit of the 
output valve and the secondary feeds straight 
into the grid circuit of the amplifier. This 
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arrangement presents an effective load to the 
output valve which is approximately equal to 
the load across the secondary of the 1:1 
transformer. It is therefore necessary to load 
the secondary of the transformer such that the 
impedance reflected into the primary is equal 
ro the optimum load of the output valve. 
The value of the secondary load resistor may 
he calculated front the formula- - 

I 1 a 

R. 
'1 

-Zl X Ra. 

'I' 1 

where - represenis the turns ratio of the 
T2 

coupling transformer and Ra the optimum 
load of the output valve. 

It is preferable to safeguard the receiver 
against the possible breakdown of the insu- 
lation of the coupling transformer by including 
condensers in the input loads to the amplifier. 
Reference to Fig. 1 should make the method 
if connection clear. 

T2 MT+1 
r-- C7+ 
,au <( 
o`c 

anode 

.big. 1. Coupling the battery receiver to the 
.4C ,'DC amplifier. 

Aerials. 

"Can you please recommend an efficient yet simple 
aerial for use with my .S'IY' receiver ? " 

V. Bennett, Cardiff. 

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

Undoubtedly, the simplest form of aerial 
is the horizontal wire with a single wire feeder, 
which may be used in country districts where 
there is a minimum of local interference. The 
horizontal wire should have a length of approxi- 
mately 30ft. if optimum results are required 
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R1 100,00012 
R2 I Meg S2 

R3 20,000 f2 
R4, 8, 9 250,000 i2 
R5 40,000 SZ 

R6 50,000 S2 

R7 250,000 S2 pot. 
R10 400 S2 

R11 200 S2 

LIST OF COMPONENTS. 
Cl, 4, 6, 9, 10, 11 : 1.0 µF 
C2 : 160 µµF 
C3 : 20 µµF 
C5 : 100 µµF 
C7 : 0.006 µF 
C8 : 0.001 uF 
CT1, CT2 : 140 µµP 
Ll : 4-pin plug -in coil. 
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 receiver for use on AC mains, 
together 
efficient 

with details of further stages 
communications receiver. 

The Basic Receiver 
Adding a BFO Stage 
Adding an RF Stage 

which can be added to convert it into an 

A Presclector Unit 
Valve Connections 
Coil Data 

A valuable booklet for the newcomer to superhet construction 

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

AMALGAMATED SHORT WAVE PRESS, 57, MAIDA VALE, LONDON, W.9 

259 



Fig 2. A half-wave doublet 

aerial system. The inset 
shows the method of cross- 

ing feeders when transposer 
blocks are used. 
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feeder 

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 one -third of the total 
length measured from one end of the aerial. 

However, better all round performance will 
be obtained by the use of a simple dipole or 
doublet type of aerial 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 or near 
a building. Each limb of the aerial should 
be approximately quarter wavelength in length 
on the band at which maximum response is 
required. This means that if the aerial is 
primarily intended for use on the 7.5 Mcs. 
band each limb will he approximately 32ft. in 
'length. The feeder may consist of twisted 
rubber covered wire, but we strongly recom- 
mend the use of one of the twin feeder cables 
which are at present readily available. 

Another and possibly equally effective feeder 
may be made up by the use of transposer 
blocks (inset Fig. 2), the blocks being spaced 
at intervals of approximately 18ins., the feeders 
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 erected 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 vertical plane 
whence it has unidirectional properties, but it 
is usually rather more difficult to erect in this 
position, unless of small dimensions and 
intended for use on the ultra short waves. 

coupliñ9 coil 

" Query Corner " 
Rules 

A nominal fee of 11- will be mado for 
each query. 
Queries on any subject relating to 
technical radio or electrical matters 
will be accepted, though it will not be 
possible to provide completo circuit 
diagrams for the more complex receivers, 
transmitters and the like. 
Complete circuits of equipment may 
be submitted to us before construction 
is commenced. This will ensure that 
component values arc correct and that 
the circuit is theoretically sound. 
All queries will receive critical scrutiny 
and replies will be as comprehensive as 
possible. 
Correspondence to be addressed to 
" Query Comer," Radio Constructor, 
57, Maida Vale, Paddington, London, 
W.9. 
A selection of those queries with the 
more general ipterest will be repro- 
duced in these pages each month. 

THE EDITORS INVITE . . 

Constructional articles suitable for 
publication in this journal. Prospective 
writers, particularly new 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 writing a real 
pleasure! 
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Notes on the 6118 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.) 

B 1 =.1 \C; one of the " Old Brigade," my 
affections for the sturdy 4.0 volt British 
valves were hard to shake, until a friend 

presented me with some American 6.3 volt 
types. Amongst these was a 6B8 and after 
delving among the data sheets, decided to 
give this valve a try -out. The 6B8 valve is an 
HF variable -mu pentode with two diodes 
incorporated. The variable -mu characteristics 
as given in the data sheets show a fairly short 
grid base but a maximum of -21 v. enables one 
to get fairly good automatic volume control. 

'SOKn>O Kn 

20Kí 

7S.yr 

Fig. 1. The 6B8 

- 
;zoi- 

ßUOIp 
oOINrCUrP.J' 

25OKn; 
- }__-- .i T 

!!`1":INF 

as an 

HT- 

h1F Amplifiér. 

The first experiment (sec Fig. 1) was using 
the pentode section as an HF amplifier. The 
grid was tuned and resistance capacity coupled 
to the diodes. A little regeneration was used 
to improve selectivity. Results from this 
simple unit, used with ' a 25 watt amplifier, 
were very encouraging. The " locals " gave 
excellent results, but, due to slight regeneration, 
there was 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 earthy end. The regeneration was 
fairly constant over the entire medium waveband. 
Some experiment may be needed with the tapping 
on the grid coil, but should be approximately 
One -third of the way up from the earthy end. 

The second experiment is shown in Fig. 2. 
Here we have the start of a simple, yet effective, 
single valve tuner unit. Standard coils can 
be used here as both the anode and the grid are 
tuned. Screening becomes important. The 
layout adopted was a chassis just large enough 
to take the gang capacitor and valve holder. 
The grid coil was mounted above the gang 

' and as near to the grid as possible, whilst the 
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Here 

Fig. 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 
enough for any amplifier. Of course, a fairly 
steep slope output pentode could be incor- 
porated on the same chassis, thereby forming 
a very compact little set. 

A more ambitious layout is shown in Fig. 3. 
In this circuit, we have added a further 1W 
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 circuit diagram but a large aerial must be 
used if this is to be really effective. AVC 
may well be dispensed with by deleting the 
50 µh.F capacitor, the two 1 Meg S2 resistors 
and by earthing the coils direct instead of 
through the 0.1 p.F capacitors, and strapping 
the two diodes together. 

1 

+ 

;jsooK2 soó 

K^. _ 

AO 

Fig. 5. As an IF Amplifier, Diode Detector 
and Audio Amplifier. 
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20I(n 5Kn 

aw.' 
. 100 10. 

Fig. 3. A 6K7 and 6B8 giving 2 HF stages and Diode Detector wish AVC. 
(N.B. Resistor, unmarked, from screen of 6K7 is 30k11). 
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Fig. 4 shows the next stage in the forward 
direction- superhets! Here the 6B8 really 
does help. The pentode section is the IF ampli- 
fier, 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 grouped around the valve holders 
so that the space used is confined tò the two 
IF transformers and the 6B8 valve. Earth pin 
No. 1 and take all components' earths back to 
this point. If the screen and anode volts arc 

correct, there should be no trouble whatsoever 
with instability. 

The latest development by the author with 
the 6B8 valve is shown in Fig. 5. A reflexed 
IF 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 audio voltages being fed, back into the grid. 
The screen (now used as a triode anode) is 

50 K n. 

250K 

(continued on'page 273) 

IOONNF 

20 pNf 

1-11A.O. 

OlpF 

AVC 

Fig; 4. IF Amplifier, Diode Detector .with AVC. The sketch on the extreme right shows the circuit 
for a volume control if required. 
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Radio Simplified 
Part 1. By A. J. Dulcy 

D ON "l' get the wrong idea about these 
articles ; they are not starting from 
scratch, talking of movements of atoms 

and molecules. The intention is solely to 
point out the reason that certain components 
are included and others left out of radio circuits: 

Being a very ordinary type of person, I often 
had to work things out from first principles, 
step by step ; the insight that one gets by doing 
this repays the rinse so spent. 

To start chis series T went back as far as 
electrical units, reasoning that any person having 
the interest to buy this magazine would he 
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 silver nitrate in a 
specified length of time. Actual numbers are 
not important to us, as most amateur experi- 
menters calibrate against a commercial instru- 
ment, the important thing being to understand 
what a current is. 

An electric current may he compared to a 

flow of water in a pipe, the flow there being 
measured in gallons per minute ; in our elec- 
trical circuit amperes take the place of gallons 
per minute. 

The Ohm. 

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

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

The Volt. 

The electrical unit of pressure, or voltage, 
as it is called, is linked with the ohm and amp. 
The rather neat way in which the scientist defines 
this unit is this : firstly he fixes the amp and 
ohm, then he defines the volt as the electrical 
pressure needed to push one ampere through a 
resistance of one ohm. 
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ln our water analogy, voltage is represented 
by a pump delivering the pressure in pounds 
per square inch. 

Ohms Law. 

The relationship between volts, amps and 
ohms can be taken as represented by 

Voltage applied to a circuit Resistance 
= of the 

Current flowing in the circuit circuit. 
Or, it may he more simply expressed as : 

Volts applied 
-ohms. 

Amps. 
Hence- Amps. x. ohms= volts. 

This relationship helps us to find most of the 
resistances in a radio circuit, enabling us to 
calculate resistances for voltage dropping, auto- 
matic bias, AVC and countless other devices. 
Imagine for example that the HP valve in the 
circuit below is to be made to run off :a battery 
only, having a 120 volt socket; 

.120V 

to 
detecta 

ti 

LT- 
H - 

let us see 
supply. 

The anode is supplied with 120 volts, and this 
is the point from which we get our screen supply; 
let's see how it can be done. The valve is an 

Osram VP21, and from the makers' data book 
we see that the screen current is 0.7 ntilikunps. 
If we put in a resistance the voltage dropped by 

the resistance is 60 volts, this is given by sub- 
tracting the screen voltage from the HT line 

voltage :- 
120 -60 =60 volts. 

To get the resistance, we divide volts by amp,. 
A milliamp is a thousandth part of an amp, 
hence our resistance ,is given by : -- 

60 600,000 
=85,714 ohms (or 85,000 t 

7 7 the nearest one dealers 
stock). 

how we can .eliminate the 60 volt 

10,000 



The circuit now becomes- 

85,000. 
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120v 

to 
detector 

LT- 
HT- 

The 

I 
tj+ 

0.1 eF 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 S2 and a 35,000 S2 connected in series 
would have taken the place of our 85,000 S2 

resistance. 

My pet nephew, the plague of my life, was 
building a set with such, an 1-IF stage followed 
by a detector, the operation of which was 
smoothest at 80 volts HT. Working as we 
have just done, he worked out that his 85,000 S2 

could be made of a 50,000+30,000 -1- 5,000. 
He reasoned that - 

0.7 x 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 S2 resistance. 
I -le wired the circuit and then tested it. Total 
absence of signals brought him seeking my 
advice -it seemed OK to him ; where had he 
gone wrong ? 

Look at the diagram below :- 

The anode circuit was connected correctly as 
far as the 50,000 S2 resistor, bur he hadn't 
considered the anode current of the detector, 
an Osram HL2. Data sheets give this current 
as 1.75 mA, therefore, total current through the 
resistance is 1.75+0.7-.2.45 mA. Voltage 
drop in this resistor alone ís - -- 

2.45 x 50,000 
--122.5 volts. 

1,000 
Thus, no anode voltage was applied to the 
detector anode, and no screen voltage to the 
HF valve. 

We removed the 50,000 S2 resistor and 
inserted one which we worked out as follows :- 

The voltage across the 50,000 S2 resistance 
originally was, as my PN (short for " pet 
nephew "), worked our, 35- volts. The new 
current is 2.45 mA ; therefore, new resistance is- 

35 x 1,000 - 14,300 (approx.) or nearest stock 
2.45 size : 15,000 O. 

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

BIASSING. 
The application of i bias voltage to valves 

may lac accomplished using a resistance, this 
being calculated by using Ohms Law. The 
method of applying the system to various 
circuits is as follows : -- 
Battery Valves. 

The HT voltage is applied through a resis- 
tance in the negative lead, the other end of this 
resistance being connected to earth. In this 
way a voltage is produced across the -resistance 
due to the HT current (lowing through it (sum 
of all anode and screen currents). This makes 
the one end of the resistance more positive than 
the other, that is the end connected to the 
common HT line, or, earth. 
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on the transformer, and HT negative line. The diagram beneath shows the method in circuit form :- 

Consider the case of a set using the following valve sequence, W21, 11.2 and a KT2 output. Taking each valve separately, let us find the screen and anode currents from the makers' data, and also the bias needed- on each valve. KT2. Anode current =7.5 mA; Screen current= 
1.7 mA ; Bias= -4.5 volts. 

HL2. Anode current =1.75 mA; No bias 
used on a leaky grid detector. 

W21. Anode current =3.6 mA ; Screen cur - rent=1.2 mA; Bias lead goes to -9 volts through a potentiometer. 
Total current flowing in the HT circuit is 7.5+1.7+1.75_ 3.6+1.2 =15.75 mA. 
Maximum biassing voltage required is 9 volts. Resistance needed is given by- 

9 
x 1,000=572.2 0 

15.75 
570 Q is the nearest stock size. In any case, this resistance will have to be in two parts since 570 0 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 each part. The circuit becomes- 

--01,1T+ 

heoter 
wnd 

X 
t ántorm.1 

x r .r+-:7 
Once again, my PN rears his ugly head! He was using an Osram PX4 as an output 

valve, and using data tables he found that he 
had to apply -42 volts grid bias, and that the anode current was 50 mA. He worked our 
the necessary resistance thus :- 

42 x 1,000 
-840 SZ 

50 
PN dashed gaily to the nearest dealer 
bought an 850 fl resistor, this being the mares 
value the dealer had. 

HT-I- 

HL 2 e 

The large capacitor used is to smooth the bias supply. A is the point connected to earth line, B is the junction of the 285 and is at 4.5 volts negative with respect to earth line. The point C is the junction between the second resistance and the HT negative line and is 9 volts negative with respect i to earth on chassis. 
Mains Valves. 

These are split into two types, directly heated, and indirectly heated valves. 
Directly Heated Valves. 

The method of applying bias to these valves is to include a resistance in the connection between the. centre -tap of the heater winding 
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LT- - 
HT- 

j 117.---bypass capacitor 

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

Resistors are rated according to their power 
capacity, and usual ratings are 1/4, 1/2, 1, 
and 5 watts. Power rating is obtained as 
follows :-the voltage across the resistance 
multiplied by the current flowing in the 
resistance gives the power. 

The resistor bought by PN was a 1/2 watt type. Let us work out the power in the circuit. 
The voltage across the resistance was 42 volts, 
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the current flowing was 50 mA (for power this 
must be in amps). The power in the circuit was 

42 x 50 2,100 - =2.1 watts. 
1,000 1,000 

The reason for the burnt -out resistor was 
obvious, a minimum rating of 3 watts was 
necessary, and the component in the circuit 
in the first place had a rating of only 1/2 watt. 
A 5 watt component was wired into the circuit, 
and all was well once again. 

Another way of getting the power is to mul- 
tiply the resistance by the current squared, 
that is, multiply it by the current, and then 
by the current again, using the last example :- 

850 x 50 x 50 850 x 2,500 2,130 
4 = _ 

1,000 x 1,000 1,000,000 1,000 
=2.13 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 
earth line. 

This is the skeleton circuit 

HT+ 

HT- 

Point A is at earth potential and due to the 
voltage developed across the resistance, which 
in its turn is due to anode and screen currents ; 
Point B is negative with respect to Point A. 

Taking the case of an Osram KT41, data 
shows that the bias voltage is 4.4 volts, anode 
current and screen current total 48.5 mA. To 
find the resistance, proceed as before :- 

4.4 x 1,000 
=91 S2 

48.5 
Rating. 

This resistance will need to have a rating of 
4.4 x 48.5 

=0.213 watts 
1,000 

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

By -Pass Capacitors. 
In all circuits, I have shown' capacitors 

by- passing the resistor to earth. These capao 
itors are usually low voltage electrolytic 

types, the bias voltage determining the working. 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 article has cleared up any difficulties in these Ohms Law problems. Next, it is intended to cover droppers in AC /DC 
circuits, power supplies, transformers, and types of meters. 

ARE YOU A MEMBER OF THE ISWL ? 

The International Short Wave League, 
sponsored by our companion journal, Short 
Wave News, has achieved such success since its 
inauguration in October, 1946, that it has now 
becòine one of the largest organisations of its kind in the world -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 interest readers of this magazine. 
As an example, there is the Surplus Gear Query 
Service, which answers queries on ex -WD 
equipment, the Valve Data Query Service, and 
the Instruction Manual Bureau. Other services of value to the constructing enthusiast arc there 
for the asking, and what is more all these 
facilities are free to members. 

Apart from the query services, the ISWL 
has local Chapters throughout the country, 
and abroad, fór the benefit of members., Many of these Chapters have facilities at hand for 
constructional work and they all offer an ideal 
opportunity to meet, and " talk shop " to, 
your fellow enthusiasts. If you are not already 
a member of this expanding society, the annual 
subscription costs only one shilling! The 
objects of the League are simply :- 

(a) To bring together the short wave enthu- 
siasts of the world, regardless of race, creed or 
politics, to their mutual benefit ; (b) To foster 
and promote international goodwill through 
the medium of radio interest and (e) To provide 
facilities which will enable enthusiasts to carry 
out their hobby to the greatest advantage to 
themselves and their fellow members. 

The only condition of membership is a 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, Maids Vale, London, W.9, 
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An All-Dry Portable Superhet 
By L. F. Sinfield 

THE 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 aerial. 
For external aerial operation, separate aerial 
coils are switched into circuit so as to keep 
efficiency at a maximum for each mode of 
operation. 

Originally, the receiver used a 1A7GT 
'frequency changer, but due to the rather low 
efficiency 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 frequencies. 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 compares 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 
amateurs are receivable at good loud speaker 
strengths using an average ,external aerial. 

The chassis is of 1/16 in. alloy, measuring 
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14 ins. long x 5 ins. wide x 2 ins. deep. The 
layout can 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 amphcnol type as these ensure 
good contact and their tight fit eliminates and 
possible trouble duc to the valves coming partly 
out of their sockets during transportation. 
The 1R5 valveholder is of the ceramic type and 
it is essential to take precautions against mirco- 
phony due to accoustic feedback from the speaker 
causing the electrodes to vibrate and thereby 
vary the, oscillator frequency. The best method 
into mount the 1R5 in a split brass tube lined 
with } in. felt. The split should give a smooth 
tight fit and the brass should be of a heavy 
enough 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 1st IF transformer, the 
1 N5GT IF amplifier, the 2nd IF transformer, 
the 1H5GT detector, AVC /1st audio amplifier, 
and the 1C5GT output pentode. Looking at 
the front of the chassis, a 5 in. 2} S2 permanent 
magnet speaker is seen 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 mote or less half -way along 
the remaining space, so as to allow a sym- 
metrical appearance when the set is finished. 
The tuning capacitor is bolted on its side direct 
to chassis, first boring two holes, directly 
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 
short 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 correct size for the job. The long wave 
marking can usually be removed quite easily 
from glass or plastic scales without scratching 
by rubbing with ordinary metal polish. 

An epicyclic drive was fitted to the twin -gang, 
dose to the frame. The scale was then bored 
centrally in such 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 oh the 
speaker side as the two aerial coils are mounted 
between the twin -gang 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 vertical line drawn through the tuning 
spindle is about correct). Note that it is im- 
portant to mount the wwavechange switch near 
the coils. The only other component on the 
chassis top is a 2 Ia,F paper capacitor of metal 
block type, which is bolted in position near the 
speaker. 

Below the chassis, the oscillator coils arc 
mounted beneath the tuning capacitor. Leave 
sufficient space near the switch, coils, valve - 
holders, etc., in Order to get a soldering iron 
in without damaging components or wire 
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 - 
capacitors, 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 front the rear, in carrying case. 
21;9 
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When fixing .the IF transformer, mount it 
so that the anode connection comes near the 
anode pin on the valveholder. The 1H5GT 
holder should be fitted so that the diode pin is 

near the IF transformer connection that feeds 
it. These details may appear to be minor 
ones but they are of great assistance in reducing 
pick -up and instability due to feedback. These 
points should, therefore, be observed when 
building all sets and they are of particular 
importance with regard to local oscillators in 
superhets and high gain RF and AF amplifier 
circuits. 

The external aerial and earth 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 
aerial trimmer (which is also at the rear of the 
chassis, and adjusted by means of a f in. hole 
drilled at the rear) to anchor pins driven into 
the cabinet. 'This connection should be left 
just long enough to allow the chassis to be 
withdrawn from the cabinet, but not longer 
than is absolutely necessary. 

The coil trimmers are of the " postage stamp " 
compression type, the short wave ones being 
the exception (ceramic). The padder for the 
medium wave oscillator coil is bolted below 
the chassis adjacent to the coil. A clear f in. 
should be allowed around all coils, since any 
metallic objects within this area will alter the 
inductance appreciably. 

The frame aerial consists of 16 turns of 
28 SWG enamelled wire, wound round the 
rear edges of the cabinet with the turns spaced 
to occupy a width of if 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 f in. square 
strips at the corners for strengthening purposes. 
These square strips are also fastened to the 
inner front edges, but gaps are left to ensure 
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 piece 
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 cabinet measured 
111 ins. long x 9f ins. high x 5i 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. 
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Some saving in height can be accomplished by 
using the shallow type 90 volt block, but these 
are more expensive and not so easy to obtain. 
The writer definitely disapproves of the use of 
combined I-IT 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 particularly important 
to remember if the set has been designed to 
economise in HT current. 

The case is fitted with a collapsible carrying 
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 muffling 
of the speech quality. It is fixed by four wood 
screws driven into the corner braces which are 
recessed in by the thickness of the back, so 
that the back cover does not project beyond the 
rear edge of the case. A hole must be left in 
the back for using external aerial and earth. 

The Circuit. 
The wavechange switch has the following 

positions - 
(A) External aerial, internal aerial coil, short 

waveband. 
(B) External aerial, internal aerial coil, medium 

waveband. . 

(C) Internal frame aerial, medium waveband. 

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

The IF output at 1R5 anode is via a high gain 
iron cored IF transformer to the grid of the 
1N5GT IF amplifier via a screened lead and top 
cap to prevent feedback. Full AVC is applied 
to ' this stage.. The output from the 1N5GT 
is fed through another iron cored IF transformer 
to a diode detector in the 1H5GT. This pro- 
vides both the audio signal and the AVC 
voltage. The audio is fed by an RF stopper 
resistor to the volume control and then on 
to the grid of the 1N5GT. 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 LF amplifier 
has an RF by -pass capacitor to chassis and 
the amplified audio is fed to the grid of the 
1C5GT output valve through C20. 

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

Front view of the chassis showing 

This voltage has a large capacitor across it to 
prevent AC voltages 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 degree of tone correction. 

Alignment. 
It will most probably be necessary to align 

the IF's with a signal generator unless they are 
bought pre -tuned. In the latter case, only a 
slight trimming will be needed. Taking it for 
granted that the majority of constructors do 
not possess a signal generator, here is a method 
of aligning the RF side. 

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

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

(b) Connect aerial and, with wavechange 
switch at medium wave position, external aerial, 
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. 

(c) Set dial to the correct calibration for the 
station. 

(d) Adjust C9 to bring in the station at maxi- 
mum strength. 

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

(f) Set dial to correct calibration for this 
station. i 

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

Then repeat from (b) to (g) in that order 
until both ends of the bands are correctly 
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disposition of main components. 

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 wiring has been kept reasonably short 
it will be near enough for calibration purposes. 
Tune for a station somewhere around the 25 
metre 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 trimmers do not have a high enough 
capacitance, small fixed capacitors of around 
10 -20 z s.F should be tried in parallel and the 
trimmers readjusted. 

When all this has been carried out, switch 
back to medium waves and search for a weak 
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 needed, the 
trimming procedure should be repeated. 

Now switch to medium wave position with 
the frame aerial and with chassis and batteries 
in cabinet in their correct working positions, 
tune to a weak signal at the high frequency 

mend of the band. Adjust Cl for maximum 
strength. 

More accurate alignment can be obtained 
by visual indication, by using an AC voltmeter 
in series with a 4 ILF capacitor across the primary 
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- 
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connecting R5 from R6 to prevent break- 
through of radio programmes. R6 will func- 
tion as a volume control in the normal way. 

N.B. -When aligning receiver it is important 
to use a trimming tool and not the usual 
metallic screwdriver. 

COMPONENT REVIEW 
SURPLUS CASES. 

We have received from Messrs. G. Barmaper, 
of *1, New Court, Carey Street, London, W.C.2, 
a somewhat unusual line in surplus equipment. 
The item in question is a Decca gramophone 
case, without fittings, and Messrs. 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 ain. 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 11 }in. x 6 in. 

The applications to radio work are many, 
and our first 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 a portable radio, with ample room for 
the receiver, speaker and batteries. A frame 
aerial could be fixed round the inside edges of 
the lid. It will be seen, then, that we consider 
these cases to be ideal for those who do not have 
the facilities to make their own wooden housings. 
Of course, for 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 orders 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 their products will be 
sold under the name of " Windsor," instead 
of " Taylor." Each instrument will hear a 
plate stating that it is manufactured by Taylor 
Electrical Instruments, Ltd. 

This change is being made to enable the firm 
to enter certain export markets which hitherto 

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

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

Aerialite, Ltd., manufacturers of "Ashton" 
cables, "Aerialite" automobile cable, radio and 
television equipment, announce that they have 
taken over the business of Victor H. Iddon, Ltd., 
of Wythcnshawc, Manchester (manufacturers of 
the well-known " Nettle " switches, lamp - 
holders and electrical accessories). 

Henry's, radio 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 Order Supply Co., of 24, New Road, 
London, E.1, have inaugurated a novel service 
for their mail order clients. It is a monthly 
news -sheet which contains not only details of 
surplus gear offered, but an editorial, "feature" 
columns, and so forth. A "Readers' Forum" 
is scheduled to commence with the May 
edition. The M.O.S. News. Letter has four 
pages, and is obtainable from the publishers 
on request. 

(6B8- continued from page 263) 

connected to the audio output. The sequence 
becomes RF 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 1- Earth. Pin 5- Diode. 
Pin 2- Filament. Pin 6- Screen -grid. 
Pin 3- Anode. Pin 7- Filament. 
Pin 4- Diode. Pin 8- Cathode. 

Top Cap- Control Grid. 

OPERATING CONDITIONS of the 6B8G 

Anode Voltage... ... 100 180 250 
Screen Voltage ... 100 75 125 
Grid Voltage ... -3 -3 -3 
Anode Current (mA) ... 5.8 3.4 9.0 
Screen Current ... 1.7 0.9 2.3 
Amplification Factor ... 285 840 730 
Grid Bias (for cathode 

current cut -off) ... -17 -13 -21 
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Useful Formulae and Data 
(Editorial Note. -- -Last month we published 

data on the standard colour codings. IVe frequents 
receive requests for this type of data and we will 
periodically publish similar information as space is 
available. This month we list a few formulae that 
the constructor will find usefn! >. 

Capacitance. 

The capacitance of a parallel plate type 
capacitor is given by the formula :- 

kA 
C= 0.0885 - (n-1)1.1.0. 

d 

where C= capacitance in micro -microfarads. 
k= constant of the dielectric, that is 

medium between the plates. - 

A =area of one side of one plate in 
sq. ems. 

d -the distance in ems. separating the 
plates. 

n =the total number of plates. 
The dielectric constant is the ratio between 
the capacitance of a given capacitor using a 
certain dielectric or separating material, and the 
capacitance of the sanie capacitor using air as 
the dielectric. The value for commonly used 
insulating materials is given in the table below. 

Material. 
Dielectric 
Constant. ifaterial 

Dielectric 
Constant. 

Paxolin 2 Trolitul . 2.2 
Steatite ... 6.1 Micanite ... 7 
Porcelain ... 6 -7 Polystyrene 2.55 
Mica ... 6 -7 Ebonite 2.8 
Isolantitc 6 Quartz 4.7 
Air 1 Pyrex . 4.5 
Tufnol 5 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 difference between two con- 
ductors. Thus :- 

Q 
C= - 

E 
where C= capacitance in farads (F). 

Q= charge in coulombs. 
E= potential difference in volts. 

When capacitors are connected in parallel 
or in series, the resulting capacitance is given 
by the following formulae 

In parallel ... Ct= C1- 1- C: --C }, etc. 
1 1 1 1 

... --F- I --etc. 
Ct C1 C2 C3 

where Ct= total and C,, C2, etc. = individual 
capacitance. 

in series 

áC4 

Inductance. 

If a varying current flows through any circuit, 
an EMF is induced, the value of which will 
depend on the inductance of the circuit and'the 
rate of change of the current flowing. This is 
expressed as :- 

E 
L= - 

r 

where L- inductance in henries 
E= induced EMP in volts 
r =rate of change of current in amperes 

per second. 

The inductance of air cored coils is given by: -- 
0.2 A2 N- 

L= 
3A- 

I 

-9B-r IOC 
where L= inductance in eH (microbenries) 

A =mean diameter of toil in inches 
B= length of winding in inches 
C= radial depth of winding in inches 
N= number of turns. 

C may be neglected in the case of a single layer 
coil. 

To calculate the number of turns required 
for a given value of inductance, where the 
coil is of the single layer type :- 

13A-f 9B 
N= 1 xL 

0.2 A % 

When inductors are connected either in 
parallel or in series, the resultant inductance is 
given by :- 

1 1 1 1 

In parallel ... -_- , ---h -etc. 
Lt L1 L2' L3 

In series ... Lt. = L1 + L2 -t- L3 etc. 
were Lt is the total, and L 1, L2, etc., the 
individual inductances. 

Resistance. 
Every conductor opposes, to some degree, 

the passage of. a current through it. The 
Resistance to a DC' current depends 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 
difference across it of one volt causes a current 
of one ampere to flow. 

When resistors are connected in parallel or 
in series, the resultant resistance is given by :- 

1 1 1 1 
In parallel .. -_- I-- I- --etc: 

Rt R1 R2 R3 
In series ... Rt = R1 + R2 -t- R3 etc. 

where Rt is the total and R1, R2, etc., the indi- 
vidual resistances. 
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RADIO CONSTRUCTOR 
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. 

Material. Co- efficient. Material. Co- efficient. 

Aluminium 0.3/4 
Silver ... 0.3/4 
Zinc .. 0.4 
Brass .. 0.15 

Copper 
Eureka 
Manganin 
Tin ... 

0.4 
-0.007/ 
0.0005 
0.45 

±0.004 

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 

XL =2nfL 
The reactance of a capacitor is given by :- 

1 

Xc= - 
2itfC 

The reactance of an inductor and capacitor 
in series is given by 

X =XL -XC 
X= reactance in ohms 
XL= inductive reactance in ohms 
Xc= capacitive reactance in ohms 
2rc =6.28 
f= frequency in Mcs. (Megacycles per 

second). 
L= inductance in sH (microhenries) 
C= capacitance in pF (microfarads). 

where 

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

Impedance. 
This term denotes the opposition to the 

flow of current when a circuit contains both 
resistance and reactance. The impedance of 
such a circuit is given by :- 

Z= VR`+X2 
where Z= impedance in ohms 

R= resistance in ohms 
X= reactance in ohms. 

Ohms Law. 
E E 

1 =- R =- E =IxR 
R I 

where E =EMF in volts 
I = Current in amperes 
R= Resistance in ohms. 

Resistance of Meter Shunts. 
meter resist'ce 

Value of shunt required- ohms 
(N -1) 

where N =the number of times the scale reading 
is to he multiplied. 

Speaker Transformer Ratio. 

N= 
RL 

where N =Turns ratio 
RL= Optimum load of valve 
Z= 'Speech coil impedance. 

Cathode Bias Resistor. 
Where a valve is biassed by virtue of the 

voltage developed across a resistor in series 
with the cathode, the value of the resistor 
required is given by 

Lg x 1,000 
R - 

It 
where R= resistance in ohms 

, Eg= required bias voltage 
I =total electrode current in MA 

(milliamps). 

Conductance. 
The capacity to conduct, that is the inverse 

to resistance, is known as Conductance, the unit 
being the mho. 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. Conductivity 

Copper 
Silver 
Cadmium 
Zinc 

... 100 

... 106 

... 20 

... 28 

Brass 
Aluminium 
Tin 
Chromium 

... 25 

... 40/60 

... 14 

... 55 

Oscillatory Circuits. 
The wavelength of a tuned circuit is given by- 

X= 1,885 V/LC 
where ).=wavelength in metres 

L =inductance in iaH (microhenries) 
C.-=--capacitance in u.F (microfarads). 

The resonant frequency of a tuned circuit 
is given by 

106 
f= 

2sVLC 
where f frequency in kcs. (kilocycles 

second) 
27c =6.28 
L= inductance in uH (microhenries) 
C= capacitance in tataF (micro- 

microfarads). ..Q, 

lx r 

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

2afL - 
R 

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 advertisements 

will be accepted at 6d. per word, minimum charge 6/ -. If a Box Number is required, an additional charge of 
1/6 will be made. Terms: Cash with order. All copy must be in hand by the 10th of the month for insertion 
in the following month's issue. 

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. 

MCRI with power pack, phones, less 2 valves, battery 
lead. £5. Box 105. 

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

SALE, MCRI midget receiver, complete with phones 
and power pack. £711010. Box 107. 

SALE. 807s. 10/- ea. 3BPIs. £1. 9003s. 5/ -. 6AGSs. 
10 / , 6S N7s. 5/-. 9002s. 5/-. 6J6s. 10/-, 6C4s. 5/ -. 

unit 10 / -. 6L6s. 15/ -. CRT ut AN /APA -1 £2 
complete with tubes. 
Ham Library of 16 books £3. MCRI £8. Box No. 
108. 

SALE. Battery 1 -v -I 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, PTI5, "Stonehavcn," Horncastic Rd., Boston, 
Lincs. 

TR9 transmitter /receiver for sale. Completo with 
valves and in working order. £4. J. Lewis, c/o 
34, Brook Street, London, W.I. 

SALE. Modified 1155 with power pack. Guaranteed 
in first class working order and good condition. 
Highest offer over £9.- "Verdon," Tytton Lane East, 
Boston, Lines. 

TRADE 
THESE YOU CAN HEAR is the ideal booklet for those 

about to embark on the hobby of short wave listening. 
It 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.9. 

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, Cotton, 
Silk -covered. All gauges. Screws, nuts, washers, 
soldering tags, eyelets. Ebonite and laminated 
Bakelite panels. Coil formers. Covered wires, ear - 
phones, etc. List S.A.E. Post Radio Supplies, 33, 
Boume Gardens, London, E.4 

G6MN for the " best " QSL's and approved log 
books, send for samples: G6MN, Bridge Street, 
Worksop, Notts. 

Now at Press ! F 

1948 Edition of the 
Short Wave 

Listeners Annual 
Proofs hare 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 cash until the book 
is announced as ready. 3/6 plus 3d. postage. 

An Amalgamated Short Wave Press Publication 

Henry S Radio Component Specialists 

We have the most comprehensive range 

of Radio Components of every nature. 

Our reputation is your guarantee. 

If unable to call, please send attain, for 

current price list. 

(Dept. RC) 

5 HARROW ROAD, W.2 
(Opposite Edgware Road Tube) 

PADdington 
1008/9 

METAL WORK 
with a Difference ! 

This is an example of gear which can 

be made to YOUR OWN dimensions 
and layout. 

For full details and address of nearest agent, contact- 

L. J. PHILPOTT (G4BI) 
(E. J. PHILPOTT) 

Chapman St., Loughborough Tel.2864 
Leis. 



RADIO CONSTRUCTOR 

ALEC DAVIS S 
Tel.: MUSeum 4539 18, TOTTENHAM COURT 

STOCK LINES 
CHASSIS PUNCHES. Heavy duty single ended type, 

requiring I. in. pilot hole. 
1} in. diam. hole, 1016 (Postage, etc., 11-) 
1 in. ,. 101- ( ., 11-) 

01_ f tl_1 

upplies LTD. 
ROAD, LONDON, W.I. Tel.: MUSeum 2453 

Ceramic. Silver Mica Type. Mica Type. 
7pF t 10% 100pF _i 15% .004, .01 
SpF = .2pF 200pF ± 20% mfd. 

10pF = 5% 300pF It 20% 
50pF = 20% 400pF -1- 20 %, 
75pF f 20 %, 500pF 1 20% 



PREMIER RADIO 
MORRIS AND CO. (RADIO), LTD. 

SHORT WAVE CONDENSERS. High -grade; 
Ceramic insulation. Super Midget type. Single 
gangs available in 10, 20, 50, 75, 100 pF (75 pF 
has double spindle for ganging). Price 2/6. 
2 -GANG, In 4.8, 9.6, 27.1, 50, 75 pF. Price 5 / -. 
METERS. All meters are by the hest makers 
and are contained in bakclite cases. Prices are 
about one- quarter the original cost. 
Range Diam. Res. Fitting Type Price 
500mA. 3in. Proj. M.C.D.C. 12/6 
40v. 2m. 8K Flush M.C.D.C. 7/6 
2 #a. 2in. - Flush Thermo. H.P. 7/6 
4a. 2in. Port H.W.H.F. 3/6 
20a. 2in. - Flush M.C.D.C. 7/6 
40a. 2in. - Flush M.C.D.C. 7/6 
25a. 3in. - Flush M.C.D.C. 7/6 
25a. 3in. - Proj. M.C.D.C. 7/6 
25a. 3in. - Flush M.ID.C. 7/6 
500mico.a. 2in. 500 ohm Flush M.C.D.C. 7/6 
5mA. 2 m. - Flush M.C.D.C. 10/- 
IrA. 3in. - Flush M.C.D.C. 20 /- 
500mico.a. 3fin. - Flush M.C.D.C. 25/- 
20v. 2 }in. - Flush M.C.D.C. 7/6 
15v. 3 }in. - Flush M.I. /A.C.D.C. 12/6 
150mA. 21in. - Flush M.C.D.C. 7/6 
200mA. 3 }in. - Flush M.C.D.C. 12/6 
5,000v. 44m. - Flush Electrostatic 65 /- 
PREMIER COIL PACK. Consists of a wired 
aligned Coil Pack of the most Modern Type in- 

corporating such features as permeability Tuned 
If Transformers with Litz windings on Poly- 
styrene formers (7 kcs. Bandwidth) Air Dielec- 
tric Trimmers Litz wound medium wave coils, 
Tuned RIF stage, covers 13 -40, 40 -120, 200-557 
metres. Dimensions of Pack, 6in. x 44in. x 2fin. 
Pair If Transformers, 3 -Gang Condenser, Slow- 
motion Drive and Dial are supplied loose. Complete 
Circuit is supplied. Price complete £3/17/6. 
SPECIAL HEADPHONE OFFER. High Grade 
Double Headphones, using balanced armature 
units. D.C. Res.: 60 ohms 3/6 per pair. Matching 
Transformer if required 2/6 each. 
ALL -WAVE. SUPERHET KIT. A Kit of Part 
to build a 6 -valve (plus rectifier) receiver, covering 
16-50 metres. Medium and Long -wave bands 
Valve line -up 6K8, 6K7, 6Q7, 637, two 25A6 
push -pull. Metal Rectifiers are incorporated f 
HT supply. Output impedance is for 3 and 
ohms. The latest Wearite Coil Pack incorporat 
Iron Dust Coils is used, making construction a. 
alignment extremely simple. A pick -up positio 
on the wavechange switch and pick -up terminal'. 
arc provided. A complete kit including valves but 
without speaker or cabinet. Chassis size 14in x 6in 
Overall height, 9in. Price £11/16/3, inc. Tax. 
Suitable loudspeakers are the GOODMANS loin 
6 -watt PM at 47/6 or for superative reproduction, 
the Goodmans 12in. PM at £6/15/ -. 

OUR 1948 LISE IS NOW 
AVAILABLE. All enquiries 
must be accompanied by a 

2 0. .cramp. 

ALL POST ORDERS TO: Jubilee Works, 167, Lower Clapto, 
Road, London, E.S. (Amherst 4723., 

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

® 
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N 
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TECHNICAL BULLETIN No. I 

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

CONTAINS: 

(I) COMPLETE TECHNICAL DATA ON THE MAXI -Q 

RANGE OF COILS. 

(2) DETAILED DESIGNS AND CIRCUITS FOR HIGH PER- 

FORMANCE SUPERHET, TRF AND VHF CONVERTOR. 

(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, CLACTON -ON -SEA, ESSEX 

London: Printed in Gt. Britain by Ilanbury, Tomsett & Co.. Ltd., Kensal Rise, N.W.IO, for the Proprietors, 
Amalgamated Short Wave ?Tess, Ltd., and Published at 57, Maids Vale, Paddington, London, W.9- 

May, 1948 



RADIO CONSTRUCTOR 

GOOD LINES FROM 
VALLANCE'S 

TYPE " A " MK Ill TRANSCEIVER. Frequency 
coverage -3.2' to 5.2 mcs. 5 to 9 mcs. 

TRANSMITTER. Pierce oscillator (7H7). Im- 
pedance coupled to " Class C " amplifier 705. 
Average fundamental power, 5 watts. Second 
harmonic power 3.25 watts. 

RECEIVER. Superheterodyne. 7Q7 frequency 
changer. 7H7, IF amplifier coupled to leaky 
grid regenerative detector. The oscillator valve 
ih the transmitter functions as an LF amplifier 
when receiving. Intermediate frequency 1.2 mes. 
Selectivity for 2-4 mes 6 dbs. down from peak, for 
20 -40 kcs 10 db down from peak at critical 
reaction. Sensitivity. Less than 10 microvolts 
CW for 1 milliwatt into 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 automobile battery. Packed in two 
watertight containers, containing (a) Combined 
Transceiver and 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) Battery cable. 
(3) Universal lamps socket. adaptor. (B.C. E.S. or 
CONT. 2 -pin). (4) Two Bulldog clips for battery 
connectors. (5) Aerial (60 ft.) Earth lead (10 ft.). 
(6) Three spare valves. 7Q7, 7H7, 7C5. (7) 
Spare fuses. (8) Button 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 /M1 COMPACT MAINS TRANSFORMER. 
This small drop- through transformer is ideal for 
V.F.O.'s, test instruments, midget receivers and 
a host of other applications where size is the 
limiting factor. Primary 200 -250v AC (Screened) 
Secondaries: 6.3 volt 5 amp., 4 or 5 volt at 2 amps, 
tapped. 260- 0 -260v 60 m.a. Dimensions: 
3f" x 21" x 2 ". Price 22/6. Postage 1/ -. 

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. 

DENCO POLYSTYRENE SOLUTION.} oz. 
bottle 9d., 1 oz. 1 / -, 2 oz., 1110. 

A.M.C. DIAL AND DRIVE ASSEMBLY. An 
exceptionally fine dial for the home constructed 
superhet. The scale is finished in brown with 

cream markings. Calibrated in frequency 
wavelengths and station names. S.W. 16 to 50 
metres. M.W. 200-550 metres. L.W. 800 to 
2,000 metres. Indications are provided along the 
bottom edge of the scale for tone and volume 
controls, wave change switch and tuning control. 
Size of opening required 101" x 4 ". Complete 
with rigid mounting brackets, tuning spindle, 
drive cord, pointer, drive drum and flexible 
coupler to drive condensers. Assembled ready 
for use, 21/9, post and packing 1/ -. 

C.ELESTION 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 
receive Gives exceptional quality of reproduc- 
tion even when used with the average good 
domestic radio. Transients are well defined and 
a special convex high note cone gives good 
reproduction and diffusion of the upper register. 
The cone is fitted with dust -proof back suspension 
and a 2" diameter voice coil. The voice coil ' 

impedance is 3 ohms. Exceptionally light in 
weight, making it eminently suitable for portable 
equipment. Baffle opening 11 + ". Overall 
diameter 12 ". Depth 7 ". Price £3/15/0, post 
and packing, 1/6. 

TRICKLE CHARGERS. Heayberd AC Mains 
200 -250 volts. To charge a two -volt accummula. 
tor at # amp. or 6 volt accuntmulator at amp. 
Price 24/3, post and packing 1 /.. 

PIFCO RADIOMETER, AC and DC. The 
Sherlock Holmes of Radio, saves worry, trouble, 
and solves all difficulties. Can be used for testing 
motor -car lighting circuits, HT and LT Batteries, 
AC Mains direct, valves and a host of other 
applications too numerous to mention. 
Measures: AC and DC Voltage 0 -6 volts also 
0 -240 volts. DC Current 0-30 mA. Valve 
testing, 4 and S 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 1.4 volt .23 amp. Price £5 /15/0, post and 
packing 1/6. 

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. 

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

Wbea sending C. [1.0., please include sufficient extra for post and packing.. 

VALLANCE & DAVISON LTD 
144 BRIGGATE, LEEDS, I Tel.: 29428/9 

Staff call signs : G2HHV, G3ABD, G8SY., G3CAIL. 
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RADIO CONSTRUCTOR 

THE INEXPENSIVE 
TELEVISION RECEIVER 
Thr two Illaill items for this Television 
Receiver now being described' in this 
Journal, are the R 1355 RADAR 
RECEIVER & THE VCR-97 CR TUBE. 
We therefore offer- 
THE R1355 RECEIVER COMPLETE 
with TYPE 25 RF UNIT. Only 47/6 
(Carriage 5/ -). 
THE RADAR INDICATOR TYPE 6A. 
Contains VCR 97 tube, 4 valves EF 50, 

ah es EB 34, potentiometers, condensers 
rr itors, etc. Slightly used at only 67/6, 
or BRAND NEW IN CARTONS 90/- 
(Carriage on either 7/6). 
CR TUBES VCR .97. BRAND NEW IN 
1IAKERS CASES. Only 55 / -. (Packing 
and wrringe 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. 
C.W.O. please. S.A.E. for lists. 

U.E.I. CORP., The Radio Corner, 
138, Grays, Inn Road. London, W.C.1 

ATelephone: Terminus 7937 
Open until 1 p.m. Saturdays, we are 2 minutes 
from High Holborn, 5 minutes from Kings Cross. 

EVERY AMATEUR 
NEEDS THIS .. . 

We believe in giving service beyond the sale. That's 
why we back our products with helpful technical 
literature. 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.S.F., WEARITE, etc., 
and clear illustrations on fine art paper are given with 
the necessary technical data and hints. We believe 
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 you are a "G" or a 
S.W.L. you are bound to fmd plenty of interest. Please 
send 9d. and a request for catalogue No. 6, and we will 
mail by return. From no other single source is such 

information available. 

ORDER YOUR COPY NOW 

SOUTHERN RADIO 
AND ELECTRICAL SUPPLIES 

85 FISHERTON ST., SALISBURY, WILTS 
Telephone: Salisbury 2108 

BC -453, THE Q5'er. 190/550 kc /s. These sets are now 
well known for their use with communication receivers 
to give improved selectivity, attenuating 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, they 
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 more 
bargains offered. It's entirely free of charge: Send a 
postcard now. 

TORBAY ELECTRIC 
43 Colley End Park, Paignton, S. Devon 

WALTON'S WIRELESS STORES 
203, STAVELEY ROAD, WOLVERHAMPTON 

AN ASTO UNDING OFFER IN 

Aircraft Meters & Instruments 
In order to reduce our colossal stock of meters 
and instruments we are making the following 
SPECIAL OFFER for a limited period only: - 

I. A Selection of Four Meters, consisting of one 
Volt -meter scaled 0.15, 0 -600 volts., F.S.D. 500 micro. 
amps. -One centre -reading Micro. Amp. Meter, not 
graduated, approx. 150 micro. amps. F.S.D. --One 
Milliamp. Meter, 0 -1 F.S.D. scaled 0 -120, backward 
reading ideal " S " Meter. -One Moving Iron Indicator. 
Our 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 Aircraft 
Flying and other Instruments. In practically all cases 
they are brand new and are taken from the following 
range:- Compasses, Gyroscopes, Direction Indicators, 

F Altimeters, Fuel Indicators, Fuel Transmitters, Air 
'Speed Indicators, Artificial Horizons, Thermometers, 
Oil Gauges, etc., etc. These are put up to our selection 
and we do not guarantee any particular Instrument to be 
included, but all are despatched on the understanding 
that they arc to your satisfaction, and money will be 
refunded in full if returned within three days. Original 
cost of this selection usually over £100. 

Our Special Price is 12/- Carriage Paid 

Send S.A.E. for our complete lists. 

vi 
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INSTRUMENT CO., 
244, HARROW ROAD, LONDON, W.2. CON 0508 

WHEATSTONE BRIDGE 
(new). Fitted in beautiful teak 
case: using heavy stud type 
selector switches and a precision 
galvanomcter.Pluspack -£2 15 - Ingand Insurance, 2/6 / e 

MAINS TRANS. Stand up and 
Drop -through type. Primary 200- 
250 volts. Secondary 350 -0 -350 
80mA. 5 volts 2 amps, 4 volts, I 
3 amps. Post paid 
NUTS, BOLTS, WASHERS, 
small sixes for model 7 making. Three gross assorted / 6' 
SCREENED FLEX. 
Suitable for mikes. I001í. O/, 

12 ASSORTED RELAYS for 
experimental purposes I2 /9 

Post free. 
PH OTO - ELECTRIC CELL. 
Dozens of applications, e.g. burglar 
alarms, counting, door- 14 /6 
opening, etc. 
Complete Kit for use with above 
cell for light operated 52 /6 
relays. Details on request 
MCR.I POWER 
PACK. Pose free £2/ 
MULTIMETER, 17 ranges. 
AC IDC volts, m /amps and £7 
ohms. New and perfect. 

CONDENSERS 
8 MFD., 500 volts working. Ea. I / 7 

EX -RAF 
CLOCK UNIT 
Contact opens and closes at 
each movement of balance 
wheel. For remote switching. 
Packed In CASKET of strong 

bakelite or solid oak with sponge padding. Size of 
actual motor -diameter 31" x I" deep. 12/6 
Casket 6" x 6" x 5 ". Post free, complete. 

Write for full list of 

Television 
Enthusiasts should 

not miss these 
Bargains 

RI3SS 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 6 INDICATOR also 
specified E3 J0 /0, plus 15/- 
carriage. In Wooden case. 7 /6 
refund allowed on return of case. 

DROP -THROUGH TRANS- 
FORMER giving 350 -0-350 and 
6.3. Post free LI. 

E. H.T.TRA NSFORMER to give 
2,500 volts and 4 volts at 3 amps. 
Post free, 62¡18 /0. 

E.H.T. RECTIFIER, post free e /- 

Full list of Parts roquired 
for the above Televisor 

sent free on request. 

bargains to Dept. "RC" .P CO., 244 Harrow Rd., London, W.2 
I LIN 

Now Ready . . . . 

THE 1948 EDITION OF THE 

WAVE LISTENERS 
ANNUAL 

SIIORT 

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

Among the new features are: -Radio Zone 
Boundaries Sne iety QSL Bureaux of the 
World- Talmlated Schedules of \V /T 
stations -- International Short Wave 
League Section -State and Zone Record 
Tables -Time and F requency.Check Trans- 
missions- Postal I )ata -DX Maps. 

Readers of last year's " Annual " will need 
no recommendation. New readers will he 
assured of an informative book that will In- 

constantly in use -Either as a SWL or a 

transmitting amateur. 

Obtainable from your Local Bookseller at 3/6 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. 

AMALGAMATED SHORT WAVE PRESS, LTD., 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, 
Amalgamated Short Wave Press, Ltd., and Published at 57, Maida Vale, Paddington, London, W.9- 

September, 1948 



SMALL ADVERTISEMENTS 

Readers' small advertisements will be accepted at 3d. per word, minimum charge 31 -. Trade advertisements will be accepted at 6d. per word, minimum charge 6/ -. If a Box Number is required, an additional charge of 
1/6 will be made. Terms: Cash with order. All copy must be in hand by the 10th of the month for insertion 
in the following month's issue. 

PRIVATE 
R1116 ALL: WAVE (15- 2,000M) 8 -valve Receiver. in 

working order. 2 -v and 120 -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, U.S.A. 6AC7, 6A37, 
6SH7, 9003, 6H6. 615: -7/6. 5U4G, 2X2 /879. 9/ -, 
807, 1216. Twin 100ua meters 10 / -. 8 -day, Clocks, 

- 

super timekeepers, 30/ -. Telescopes. 15/ -. 9ft. 
Telescopic Aerials. 616. Condensers, .Olmfd 1,000vdc, 
4d., 4 -50 pf.3 /- dog. lOmfd 2Svdc, 1 /6..1mfd 1,500vdc, 
2/ -. All plus carr. 41, Hospital Road, Riddlesden, 
Keighley, Yorks. 

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

SALE. 100 watt multiband TX. Xtal /vfo -pp 807s 
Class B modulator 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 /G1044, I, Culross Buildings, Battlebridge Road, 
N.W.I. 

SPECIAL OFFERS. Signal Generator. Type I -72, 
100 kcs to 32 Mcs -£I0. Microphones, Type T17 -- 
10/- each. Keys. Type 347 -5 /- each. One set of 

three matched tuning units. -ruse, 6B, 7B -£2 the 
set or 15f- each unit. Sets of aerial equipment, 
comprising 150 ft. covered wire, two guys with pulleys, 
etc., insulators, 15ft. ' lead in" (2kV wkg) -14(- the 
set. Equipment chests (a) 44 inch x 15 inch x 11 inch 
(steel bonded) -30/ -each. (b) 26} inch x 124 inch x 1 I 
inch -10/- each. Would make ideal tool chests. 
Transmitting insulators -6d. each. Also the following 
British equipment: One receiver Type 8113 (8 valve 
superhet) with modulator Type 77B modified as 
amplifier (seven valves), can be used separately or 
added to receiver -L5 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, Eiland. 
COMPONENT'S for all circuits in this Journal. 

Eddystone, Raymart, Wcarite stockist. Send for lists. 
Smith, 98, West End Road, Morcambe. Order now 
640' Rx £27/10;0. Westeht units E7 /IS /0, "P" Coils 

3/,-, etc. 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.S.T. 33/ -; for full list of all other 
magazines send s.a.e. to Willen Ltd., (Dept. 18), 101 
Fleet Street, 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 

Henry S Radio Component Specialists 

We have the most comprehensive range 

of Radio Components of every nature. 

Our reputation is your guarantee. 

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

(Dept. RC) 

5 HARROW ROAD, W.2 
(Opposite Edgware Road Tube) 

PADdington 
1008/9 

No Shop keeps all you want -we 
keep more than most. That's 
why people say- I, 

rP.t 1 
(1 

,,xou'l.t Pr() y SMITH'S 
of Edgware Road" 

Pay us a visit and see for yourself 
H. L. SMITH & CO. LTD. 

287 -9 EDGWARE ROAD, LONDON, W,2 
Near Edgware Road Met. and Bakerloo 

Phone PAO. 5891 :: Hours 9 -6 (Thurs. I ofc.) 

.INDICATOR 62: VCR97, Crystal, 65 /- 19 valves - - - - - - 

R.1355 (for ' R.C.' Televisor) - - 50 /- 
3 -Metre Dipoles, with 12 yards Coax. 8/6 
Easily extended - - - - 

N.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: TlDeway 3965. 


