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i You MUST have 
The 

SHORT WAVE \`U E 

L 

a copy of 

WEINER'S ANNUAL 
(1948 EDITION) 

Remember what the experts said about the 1947 Edition 
X This popular publication is brimful of interest 

and contains what must surely he oec of the 
moat comprehensive lists of SW stations. In every 
sense a teist useful book and one which every sbott 
wave enthusiast should have On his bookshelf. -Jrrrnrp orated Rodin Society or Great Britain. x A booklet of genuine usefulness to all walks 

of lenple engaged in short wave listening, 
is informative, and covers every aspect of the short 
wave field. -fibre EJeetrfc Limited_ 
X Most interesting Publication that has come 

to nay aaentiun this year. The "Annual" is the most wntpiehensive of its kind I have yea seen and it should prove of nratetial assisteace to those 

who secure a copy. A should be " required 
reading" for the stout wart San. 

-Kenneth Boon!. DX Editor. writing to "Rttdhs 
Ne,ta," (O.S.4.)_ 

X To my mind this is the most asttrprehernivo 
publication of its kind that I hare seen. 7 

will go so far as to say that n is invaluable to anyone 
nu matter how cxpurienced he may be. in svl 
listening This publication h a " must." -Sex Gillett, DX Editor of" Radio Call " (4urnnifa). 

XThe fame of your "Annual" is already 
spreading far and wide. --E. Remold, Vice. 

President, Poo- American Brvadcastie, Co. 

NOW READ WHAT WE OFFER 

IN THE NEW EDITION 

I 12 PAGES crammed with DX data 
Call Sinus, Country Lists, Radio Zones, Call Areas. 
Society QSI. Bureaus of the World, Broadcast Stilton addresses. 
l abelated Schedules, International (:odes. 

Ideetihratioa of SW Stations, Station Slogans. 
hack-national Short Ware League Scctism. 
Propagation of Short Ware Radio Waves. 
Amateur Codes, l'octal fain, Titres Conversion, When ta Listen, Distance Ta le, Time 
Check Trausmissious, State aid Zone Record Tables. 
Broadcast Station List (According to operating frequroey). 
DX Maps. 

Now a i able 
tacet bookseller 

at 
j.rorn your 

3/9 post free from:-- - 

Amalgamated Short Wave Press Limited, 57 Maida Vale, Paddington, London, W.9 

London: Printed in Gt. Britain by Hantury. Tomsett & Co., Ltd.. Kensal Rise, N.W.10, for the Proprietors, 
Atnalgamated Short Wave Press, Ltd., and Published at 57, Maids Vale, Paddington, London, W.l-- 

September, 1948 
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Editorial 
YOU'VE had it. The " summer" we mean. 

Which all goes to show that before we know 
where we are winter -or more appropriately 

The Season -will be upon us. This is the time 
of year when constructors dust off the bench 
and clean up and sharpen tools in preparation 
for the winter's orgy of construction ; when the 
DX gang get down to more intensive work and 
get even more excited over new catches ; when 
club secretaries report a greater attendance at 
meetings. All this exemplifies The Season. 
When you read, these lines it will be on ! 

As far as the constructor goes, he .will carry 
on in his usual way. He will have various, 
often, let it 'be said, original, ideas on how to 
do certain jobs, how to overcome certain diffi- 
culties and how to avoid various snags. He will 
take all this for granted. He will seldom realise 
that other constructors may not know these 
things. We can classify the items. collectively 
as Dodges. 

Some dodges are universally known. Others 
are lesser known. How would you make an 
insulated washer if no insulating material was 
available ? One dodge is to use thin card (a 
postcard is suitable), shaped into two washers. 
Then soak them in varnish or " coil dope." 
Talking about coil dope, do you know that you 
can make an effective substitute by dissolving 
perspex in switch cleaner fluid ? How can a 
small capacitor be made ? One way is to use 
a strip of, say, 16 swg wire and cover with 
sleeving. Then wind, with thinner wire, over 
the sléeving a short coil. Solder the turns so 
that they are " shorted " to remove any inductive 

effect. You then have your capacitor. How 
would you tackle an awkward shaped hole, say 
for an escutcheon ? You could use an " Abrafile " 
in a hacksaw frame and 'do in two minutes what 
normally would take as much as half an hour.. By 
the, way, the "Abrafile" costs only 9d., plus 4id. 
for hacksaw adaptors, from local toolshops. 

These are typical dodges. You may know 
them already, or you may have learnt some- 
thing new ! Taking into account the enormous 
number of constructors there must obviously be 
hundreds of dodges in general use. By dodges 
we mean the practical ones and not some of 
those fanciful ideas one sometimes sees published. 

DODGES II. J 
What are your pet dodges ? We would like 

to hear from you and should they be reasonably 
practical we would be pleased to publish them. 
Don't hide your light under a bushel -let others 
know about your artifice ! As we said before, 
you may be able to help others by telling them 
about your pet wheezes. After all, the ham 
spirit says that we must help our fellow enthusi- 
asts, so how about dropping a line to us so that 
we may disclose to an awe inspired readership 
the little dodges of which you hold the secret ? 
We do not, however, want to know how to make 
a soldering iron from a gas pipe, a yard of string, 
a cocoa tin and a pot of glue ! This type of 
thing is not a dodge- though they should be 
dodged ! 

W.N.S. 

NOTICES 
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 

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 Constructor, 57, Maids Vale, Paddington, 
London, W.9. Telephone: CUN. 6579. 

AUTHENTIC AND UP -TO- THE -MINUTE INFORMATION ON VHF, BROADCAST BAND AND 
AMATEUR ACTIVITIES IS GIVEN IN OUR MONTHLY PUBLICATION " SHOAT WAVE NEWS." 

381 

Badio Oonstrretor

' ,3
' I

I
l
I

V o l . 2 ,  N o . 3 Annual Subscript ion l6/. October, 1948

ARTHUR C. GEE, G2UK

iechniel Editor:
LIONEL E. HOWFS, G3AYA

Editors.:

W. NORMAN STEVENS. G3AKA

Advertisement & Buslness Managerl

C. W. C. OVERLAND. G2ATV

w.N,S.

What are your pet dodges ? We would like
to hear from you and should they be reasonably
practical we would be pleased to publish them,
Don't hide your light und"" a bush-el-let others
know about your artifice ! As we said befbre.
you may be able to help others by telling them
about your pet wheezes. After all, the ham
spirit says that we must help our fellow enthusi-
asts, so how aboutldropping a line to us so that
ye gray disclose to an awe inspired readership
the little dodges of which you hold the secret?
Ve do not, howevero want to know how to make
a soldering iron from a gas pipe, a yard of strinq,
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THE EDITORS invite original @ntributions on
costruction of radio subjecrs. All matcria usiO
will- be. -paid for. - Articles should bc clealy writteD,
p_rererably typcwntt€D, and photographs should be
clear and sharp. Diagrms ned not be larcc
or perfctly drawn, s our draughtsmm will ri-
draw in most cass, but relevant information
should be included. All MSS must be accompanied
by a stamped addresed envelope for repiy oi

return._ _Eacb ltco must bear thc scndcr's naee
md addrs$
._ COMPONENT REVIEW. Mangfacturcn, pub-
lislen, .etc., -are invitcd to subhit samitcs- ;
uilomauon ot new products for review in thi!
socuon.

ALL CORRESPONDENCE should be addrcssed
lo Radio Cowtmctor, 57, Maida Vale, paddio*on-
LondoD, W,9. Telephone: CUN. 6579:

Bditorial
OU'VE had it. The " smmer o' we mean.
Which all goes to show that before we know- 
where we are winter-or more appropriately

The Season-will be upon us. This is tle timl
of year when constructors dust off the benchor year wnen constructors dust oll the bench
and clean up and sharpen tools in preparation
for the winter's orgy of construction; when the
DX gang get dom to more intensive work and
get even more excited over new catches; when
club secretaries report a greater attendance at
meetings. All this exemplifies The Season.
When you read. these lines it will be on I

Ae far as the constructor goes, he.will carry
on in his usual way. He will have variouj.
often, let it be said, original, ideas on how to
do certain jobs, how to overcome certain diffi-
culties and how to avoid vmious snags. He will
take all this for granted. He will seldom realise
that other constructors may not know these
thin€s,_ We can classify the items collectively
as Dodges.

Some dodges aro universally known. Others
are lesser known. How would you make an
insulated washer if no insulating'material was
available ? One dodge is to usi thin card (a
postcaril is suitable), shaped into two washers.
Then soak them in varnish or " coil dooe."
Talking_about coil dope, do you know rhat you
can make an effective substitute by dissolvine
perspex in switch cleaner fluid? Ho* can'i
small capacitor be made ? One way is to use
a strip of, say, 16 swg wire and cover with
sleeving. Then wind, with thinner wire. over
the sleeving a short coil. Solder the turns so
that they are " shorted " to renove any inductive

effect. You then have your capacitor. How
would you tackle an awkward shaped hole, say
for an escutcheon ? You could use an oo Abrafile t,

in a hacksaw frame and do in two minutes what
normally would take as much as half an hour. . Bv
the way, the " Abrafi le " costs only 9d.. plus 4|d,
for hacksaw adaptors, frirm local toolshops. 

-

These are typieal doilges. You may know
them already, or you may have learnt some-
thing new ! Taking into account the enormous
number of constructors there must obviouslv be
hundreds of dodges in general use. By doiges
we mean the practical ones and not some of
those fanciful ideas one Bometimes sees published.

DODGES

AUTTIENTIC AND I]P.TO.THF-MINUTE INFORMATION
AMATEUR ACTIYITIES IS GIYEN IN OUR MONTIILY

ON VHF, BROADCAST BAIYD AND
PUBLICATION 'SHOTIT WAYE NEWS.'

381



The Type 24 RF -Unit 

Modifying the Unit 

for 14 -21 -28 Mcs. amateur bands. 

By A: Hitchcock - ISWL /G280 

NO doubt many readers have purchased on 
the surplus market one of the excellent 
ex- R.A.F. RF Units -Types 24, 25, 26 and 

27, at prices varying from approximately 10 /- 
to 25/ -. These units, used in the " Gee " Air- 
borne Equipment, are of first -class construction, 
as is all Air Ministry equipment. For those 
interested, the frequency coverage of the indi- 
vidual unit is as follows: 

RF unit Type 24 20 -30 Mcs. 
25 40 -50 
26 50 -65 
27 65 -85 19 

This information, together with circuits of 
all units and associated equipment is contained 
in the official publication 
Vol. 1. 

The main receiver in use at present at my 
address is a Canadian 103A 7 -valve superhet. 
As this only covered 1.7 Mcs. 7.5 Mcs. in two 
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bands, the need was felt for something for the 
higher frequencies, namely the 10, 15 and 20 metre 
amateur bands. Another receiver would be very 
useful, but like many other SWL's, I didn't 
feel absolutely financially stable, and then again, 
a multi -band receiver is liable to fall off in 
efficiency as it approaches, say, 30 Mcs. Nothing 
really complicated was desired, and I only wanted 
one tuning control if possible. It was with these 
points in mind that I purchased an RF unit 
Type 24. Note the type number, this is impor- 
tant. No coil modifications are required in this 
model. The circuit of the Type 24 unit is given 
in Fig. 1. This is as used in its original form 
in the " Gee " equipment. Frequencies are 
" spot " tuned by a five -position ceramic switch, 
this bringing into use different capacitors and 
resistors on each of the switch positions. In 
the theoretical circuit in my particular copy of 
the A.P. 2557A the values of capacitors C43 
and C44 are not given, but as this is not required 

C 41 
Fig. 2. The modified circuit. 
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The Typ" 21 RF IJnit
Modifling tbe Unit

for r4-zr-28 Mcs. arnateur bands,

By A;  Hi tchcock -  ISWL/G280

L T O  d o u l r L  r n u n y  r e a d e r s  h a r .  p u r c l t a s c d  o t t

|  \  t h e  s u r p l u s  r n a r k e L  u n e  o f  t h e  e r c e l l e n l
^  \  e x - l l . A . l , ' .  R F  U n i t ' - T ; p e s  2 1 ,  2 i .  2 6  a n d
27, at priccs varying itom approxirnately l0/-
to  25 / - .  These un i ts ,  used in  the  "Cee"  A i r -
borne Equiprnent, are of f irst-class construction'
as is aII Air Ministry equipment. ! 'or those
interested, the l iequency coverage of the indi-

r idua l  un i t  i s  as  lo l lous : -
I IF  un i t  Type 24  20-30 Mcs.

, ,  25  40-50

, ,  26 50-6s
,, 27 65-85

This informationo together with circuits of

all units and associated equipment is contained
in the ofl icial Air Ministry publication A.P.2557A'

Vo l .  l .

The main receiver in use at present at my

acldress is a Canadian .103A ?'valve superhet.
As this onlv covered l.? Mcs.-?.S Mcs. in two

bands, the need ltas I'elt for something {br the

higher frequencies, namely the 10, 15 and 20 metre
amateur bands. Another teceivet would be very
useful, but l ike rnany other SWL's, I didn't
feel absolutely financially stable, and then again,
a multi-band receiver is liable to fall oII in

efl iciency as it approaches, say, 30 Mcs. Nothing
really complicated was desired, and I only wanted
one tuning control if possible. It was with these
points in mind that I purchased an RF unit
Type 24. Note the type number, this is impor-

tant. No coil modifications are required in this
model. The circuit of the Type 24 unit is given

in Fig. 1. This is as used in its original form
in the " Gee " equipment. Frequencies are

" spot " tuned by a five-position ceramic switch'
this bringing into use different capacitors and
resistors on each of the switch positions, In
the theoretical circuit in my particular copy of

the A.P. 255?A the values of capacitors C43
and C44 are not giveno but as this is not required

qaq

Fig. 2. The moilifi.ed circuit.

)



1 

T
I 

2.
2 

K
 

25
K

 

30
0 

I0
K

 30
0 

O
ut

pu
t 

47
 

50
 

IO
K

 

22
0 30

 

53
 

T
 

JO
 

T
 

Z
S 

IS
 

IT
 

O
 

O
 L

4 

(?
 

C
aa

 

Fi
g.

 
1.

 
T

he
 o

ri
gi

na
l 

ci
rc

ui
t 

of
 th

e 
T

yp
e 

24
 

R
F 

U
ni

t. 
N

ot
e 

th
at

 a
ll 

tr
im

m
er

s 
ar

e 
3 
-3

0 
µµ

F'
. 

A
ll 

ot
he

r 
ca

pa
ci

to
rs

 a
re

 s
ho

w
n 

w
ith

 v
al

ue
s 

in
 µ

¡1
.F

. 
R

es
is

to
rs

 a
re

 m
ar

ke
d 

in
 o

hm
s 

("
 1

0,
" 

" 
22

,"
 e

tc
.)

, 
or

 i
n 

ki
lo

hm
s 

("
 1

00
K

,"
 

" 
2.

5K
 ")

. 

C
.1

15
 

o C O N S T R U C T O R

E - S

N

3 :

' i  .c

= *

€tu-
;  r l <

*  3 N

; I 
j

=  i " .
5 . l E
*.i E
- , - . ' !

x{s
i . :  s

. : . F

.! :-

t s "

s. :
a.

. c

.ss

sT_

33.3



RADIO CONSTRUCTOR 
in our model we need not worry about them. 
Also, details of coils and ,transformer T1 _ are 
not included. No further comment need be 
made on this circuit as all capacitors and resistors 
associated with the switch are removed, as shown 
by the modified circuit of Fig. 2. The sub -chassis 
on the unit can be forgotten, and is of course 
correctly wired anyway. Nothing need be 
touched anywhere underneath the deck. The 
only juggling with mine was to obtain the con- 
nections for the six -pin Jones plug at the back. 
The correct connections for this are included in 
one of the diagrams. 

As mentioned previously, only one control 
was required, and in the design which follows 
this has been achieved. 

To commence with, remove the ceramic switch, 
and all capacitors and resistors. Also the trim- 
mers, which are of the usual Philips concentric 
type. Notice that the 2 µµF pipe across the 
oscillator screen is also taken out. In the 
oscillator section will,6be found a ceramic bush 
which needs to be moved to the other hole 
directly below it. This helps to shorten wiring. 

Replace three of the concentric trimmers back 
in the positions shown in the photo, taking care 
that the " stator " tag is turned to obtain the 
shortest possible .wiring. Do not attempt to 
wire anything up yet. The next problem was 
tuning capacitors. A most diligent search was 
made for some really small ones, but nothing 
was forthcoming -most of them looking too 
clumsy. Eventually I fell on my feet when a 
friend gave me three 'air- spaced trimmers from 
a dismantled VHF test set. These, after a little 
work, proved to be ideal in physical size and 
capacitance. When obtained, as there was no 
spindle on the back end, it was thought that 
it would be an impossibility to gang them up. 
However, this was not to be. For those in 
search of the capacitors, the following information 
may help. They are made by " Wingrove & 
Rogers (Polar) Ltd.," and have three rotor and 

3 -armed spring 
butt end 

damp 
here 

L 

f 111111U111111114= 

IO BA 

split 
washer 

Fig. 3. Showing details of the new extension 
spindle, etc. The butt -end of the variable is 
drilled i e " 'dia and tapped 10 BA. Depth of hole 

_ is 3E" 
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hub 

tinouond 

Imam 

tine bolt 

flexible 
dielectric 

nut 

\spacing washer 

Fig. 4. Method of lengthening coupler. 

four stator vanes. The insulation is ceramic. 
To modify them proceed as follows: Grip the 
spindle ( +" long) in a lathe chuck, or anything 
else suitable, and drill the main rotor spindle 8th" dia. by 7/32" deep. (I did mine in a vice, 
and guessed the centre,' but only because I did 
not have access to a lathe). Now carefully tap 
down 10BA. These taps are very frail, so 
emphasis is laid on the word " carefully." Only 
treat two of the variables in the above manner, 
the other one being in the oscillator stage at 
the rear. Proceed next with the extension 
spindles.- These are made by turning to the 
sizes shown from I" dia. brass bar. Before 
cutting off to length, it is advisable to thread 
the pin 10BA to correspond with the tapped 
hole in the variable capacitor. This being done, 
it now remains to solder the extension spindle 
in. To do this, turn the variable to minimum 
capacitance, and remove, the split washer at the 
front end. The rotar spindle will now slide out 
completely. Screw home the newly made spindle, 
hold in a gas jet and apply solder on the joint 
accordingly. Before replacing, slacken the ten. 
sion on the three -armed spring. Grease the 
spindle, and replace as before. The capacitors 
are now ready for mounting. The correct position 
can be seen in the photograph. Modified flexible 
couplers were used between the capacitors, the 
modification consisting of drilling out the original 
rivets, and putting washers of insulating material 
between to " lengthen " the coupler. This, of 
course, is only a minor detail, and may not be 
necessary, depending on what flexible couplers 
the constructor uses. In any case, they are 
essential. Firstly, for smooth operation, and 
secondly, they take strain off the dial mechanism. 

.A word here concerning the dial. In my particu- 
lar case a Muirhead 40 -1 reduction drive, taken 
from an RAF teceiver Type 1082, was used. 
This is complete with dial lamp on top. Unfor- 
tunately; the lamp fouled the aerial socket, so 
a new panel had to be made with the aerial 
socket offset to clear the obstruction. All other 
measurements on the original panel were adhered 
to. As in the previous paragraph, this again 
may not be necessary.' 

To return now to the wiring. As can be 
seen in the photo, the .RF stage variable is set 
back from the panel on spacing washers, due to 
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R A D I O C O N S T R U C T O R

in our model we need not v-orrv about them.
A I s u .  d e t a i l s  o f  c o i l s  a n d  t r a n s f o . - . r  T l  a r e
not included. No further comment need be
made on this circuit as all capacitors and resistors
a s . o e i a l e d  u i t h  t h e  s w i t c h  a i e  r e m u r  e d .  a s  s h o r r r r
by the modificd circuit of Fig. 2. The sub-chassis
on the  un i t  ear r  he  fo rgo t ien ,  an t l  i ,  o f  eourse
correbtly wired arlytray. )iothing need be
touched anywherc underneath the deck. ' lhc

only .iuggling rvith minc $as to obtain thc con-
nections for the six-pin Jones plug at the back.
The correct connections fbr this aie included in
one of the diagrarns,

-{s mentioned prer.iousl-v, only one control
rvas required, nnd in the dcsign rrhich lbllorrs
this has been achieved.

To commence with, rerrrove the ceramic srritch.
and all capacitors and resistors. Also thc trim-
mcrs, which are o{ the usual Phil ins concentric
t y p e .  \ o t i c c  t h u t  l h e  1  p p l '  p i p e  a e r o , s  r h c
oscil lator scrcen is also taken out. In the
o s c i l l a l o r  s e c t i o n  r t i l l . l r e  I o u n d  u  c e r r m i e  l r u s h
w h i e h  n e e d s  t , '  1 , , .  i i r o r e d  r o  r h e  o l h e r  h o l e
directly below it. This helps to shorten rr.ir ing.

Replace three of the concentric trimmers back
in the positions showrr in the photo, taking care
that the 

(' 
stator " tag is turned to obtain thc

shortest possible .wiring. l)o not attenrpt to
wire anything up yet. The next problem was
tuning capacitors. tr most dil igeut search rvas
made for some really small ones, but nothing
was fo r thcuming-  n tos l  o f  them look ing  too
c lumr l  .  I -vor r tuu l l y  I  fe l l  on  my fee t  r t l " r  .
fr iend gave me three air-spaced trinrners fiom
a dismantled VHtr' test set. These, after a l itt le
rvork, proved to be ideal in physical size and
capacitance. When obtained, as there rras no
spindle on the back end, it was thought that
i t  wou ld  be  an  imposs ih i l i r y  to  gang them up.
Horvever, this was not to be. 

-.Fo"r 
those in

search of the capacitors, the following information
may he lp .  They  are  mrrde  by  "  \ {  ingrove &
Rogers (Polar) Ltd.," and have three rotor and

c  l o m P
ne.r8

I-ig. ,\. fuIethod of le.gthenirtg .rrrtl;;:

lbur stator vanes. The insulation is ceramic.
To modiiy' them procecd as follol,s: Grip the
s p i n d l e . ( 1 . " .  l o n g ) _ i n  u  l a t h e  c h u c k .  o r  a n f r h i n g
else suitableo and dril l  the rnain rotor s indli
, ' , , th "  d ia .  Ly  7  32"  decp.  ( I  d id  mine  in  a  v ice ,

and guessed the centre,.but only because I did
not  ha \c  uccess  to  a  la th r ) .  \o rv  care lu l l y  tap
dorvn l0BA. These taps are very fraii, so
emphasis is laid on the rvord " carefully. ', Onlv
treat two of thc variables in the abovl manner.
l h e  o l h e r  o n e  b e i n g  i n  t h e  o s c i l l a t o r  s l a g e  a t
the  reur .  Proceed nex t  w i rh  the  exre i rs ion
spindles. These are made by turning to the
sizes shown frorn |" dia. brass bar.. Before
cutting off to length, it is advisable to thread
the  p in  

_ l0BA to  cor respond w i th  the  rappcd
ho le  in  the  var iab le  

" , rpa" i ro r .  
Th is  be ing  done.

i t  r row remains  to  so lder  the  ex tens ion  
-sn ind le

in. To do this, turn the variable to mirimum
capacitance, and remove the split washer at the
l ion l  end.  The ro ta r  sp ind le  i v i l l  now s l ide  ou t
eomple te ly .  Screw home the  newly  made sp ind le .
hold in a_ gas jet- and apply solder on rh; joint
accord ing ly .  Before  rep lac ing .  s laoken the  ten-
s ion  on  the  lh ree-armed spr ing .  Grease the
spindle, and r-eplace as befoie. The capacitors
are norv ready for mounting. The corrcct position
can be  seen in  the  phorogr iph .  Mod iGed ' f lex ib le
coup lers  were  used l re tween the  c rpac i lo rs .  the
modi f i ca t ion  cons is t ing  o f  d r i t l i ng  ou i  the  or iq ina l
r i ve ts .  and pu t t ing  uashers  o t  in iu la t ing  mai r ia t
between to " lengthen " the coupler. This, of
course .  i s  on ly  a  minor  de l  a i l ,  and  may no t  be
necessary ,  depend ing  on  what  f fex ib le -coup lers
the  cons t ruc tor  uses .  In  any  case"  they  are
essential. Firstly, for smooth operation. and
second ly .  they  take  s t ra in  o f f  the  d ia l  mechan isnr .
.A word here concerning the dial. In my particu-
lar case a Muirhead 40-1 reduction drive', taken
lrom an RAF teceiver Type 1082, was used.
This is, complete with dial lamp on top. Unfor-
tunatelyr the lamp lbuled the aerial socket. so
a  nerv  pane l  had to  be  made w i th  the  aer ia l
socket oflset to clear the obstruction. All other
measurements on the original panel were adhered
to. As in the previous paragraph, this again
may not be necessary.

.To return now to the I,iring. As can be
seen in  the  photo .  lhe .RF s tage ra r iab le  i s  se t
back  f rom the  pane l  on  spac ing  r rashers ,  due to

Itdfhmflfl fro a^
I I lllll]llr_ __t-r,,{; i

l 7 i
I 1l_J

Fig. 3. Showing iletails of the neu extension
spindle, etc. The butt-end of the xariable is
d.rilleil ]6" dia antl tapped l0 BA. Depth of hole
ts rE' .
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RADIO CONSTRUCTOR 

Top view of the modified unit, showing details of the coupling. 

the diel, but as just stated, this may not be 
needed. 

Wire everything up straight and direct, using, 
say, 20 swg tinned copper wire. As only the 
grid wiring of each stage is to be put back, it 
is not necessary here to describe the point -to- 
point wiring. Just refer to the theoretical 
diagram, you can't go wrong. Here should be 
mentioned the oscillator stage wiring. Just 
visible below the variable can be seen a disc - 
type fixed capacitor. This is wired across the 
trimmer for this stage, and is 10 µµF capacitance, 
taken from the " heap " of those originally 
removed. Also, do not forget the grid leak and 
capacitor. Respectively, they are 10 K S2 and 
50 µµF. 

Fig. 5. Sketch of ".Jones Plug," numbered as on 
the unit. 

Each of the variable capacitors is earthed to 
a solder tag bolted on each panel. 

Well, that's the mechanical side of it finished. 
It may sound a deuce of a lot of hard work, but 
it isn't really. And now for tuning. The 30 Mcs. 
band was " found " on the oscillator trimmer, 
and then peaked up the -other two. 

Every constructor has his own ideas on lining 
up. A signal generator is very suitable, or what 
have you. I made the mistake of trimming the 
job whilst out of its metal case, so please do 
not fall for this mistake, or otherwise 10 metres 
will practically vanish when the unit is put 
back in its box! Earth the unit, or you may 
get severe hand capacity. The IF of this unit 
is 7.5 Mcs. despite the fact that some advertisers 
quote 7 Mcs. 

The signal -to -noise ratio on my particular model 
was fair, but apart from testing it out for an hour 
or so, not much listening has been done, so that 
DX results cannot be specified. The writer is 
one of those who, as soon as a job is completed, 
has to start a fresh one because the interest has 
completely vanished. 

In conclusion, I may add that the total financial 
outlay for my unit as it now stands was 18s. 6d. 
including the dial and Jones' plug ; so what 
more could anyone want. 
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Top uieu of the mottifleil unit, shouing details of the coupling.

the dial, but as just stated, this may not be
needed.

Wire everything up straight and direct, using,

say, 20 swg tinned copper wire. As only the

grid wiring of each stage is to be put back, it

is not necessary here to describe the point-to-

point wiring. Just refer to the theoretical

diagram, you can't go trong. Here should be

mentioned the oscillator stage wiring. Just
visible below the variable can be seen a disc-

type fixed capacitor. This is wired across the

trimmer for this stage, and is 10 ppF capacitance'

taken from the " heap " of those originally

removed. Also, do not forget the grid leak and

capacitor. Respectively, they are l0 K Q and

50 uuF.

Fig. 5. Sketch of " Jones PIug," numbered as on

the unit.

Each of the variable capacitors is earthetl to

a solder tag bolted on each Panel.

Well, that's the mechanical side of it finished.

It may sound a deuce of a lot of hard work, but

it isn'i really. And now for tuning. The 30 Mcs.

band was t'found " on the oscillator trimmer'

and then peaked up the other two.

Every constructor has his own ideas on lining

up. A'signal generator is very suitable. or what

haue vou.- I made the mistake of trimming the

iob whilst out of its metal case, so please do

not faII for this mistakeo or otherwise l0 metres

will practically vanish when the unit is put'

back in i ls boxl Earth the unit ' or you may

get severe hand capacity. The lF of this unit

is ?.5 Mcs. despite the fact lhat some advertisers

quote ? Mcs.

The signal-to-noise ratio on ny particllar model

was fair, but apart fron testing it out for an hou

or so, not nuJh listening has been done, so that

DX results cannot be specifietl. The writer is

one of those whoo as soon as a job is completed,

has to start a fresh one because the interest has

comple te ly  van ished.

In conclusion, I may add that the total financial

outlav for mv unit as it now stands was l8s. 6d.

incluiing th; dial and Jones' plug; so what

more could anyone want.
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Power Transformers 

BEFORE getting down to the practical side 
of power transformers it would be as well, 
for the sake of the beginner, to briefly consider 

the principles on which they operate. When a 
current passes through a coil of wire a field of 
force is set up in the space surrounding it and 
as this current ceases the field collapses. Thus 
if the supply of current to the first (or primary) 
coil is alternately 'allowed to flow and be 
interrupted, we have a state of this field rising 
and falling with the supply. This is precisely 
what happens whether the current is supplied 
by AC, when it rises to maximum and falls 
through zero and back again to maximum with 
each cycle, or whether it is supplied in'the form 
of pulsating DC from a vibrator where the current 
circuit is repeatedly made and broken. 

A second coil, adjacently placed to the primary 
coil, will pick up the current in the field surround- 
ing it. This occurs whether or not an iron core 
is used and a common example of this is found 
in our tuning and IF circuits. Ip power trans- 
formers an iron core is used and it should be 
noted that this core is not solid but built up 
in the form of separate laminations to minimize 
losses due to eddy currents. 

Losses. 

It is usual for each lamination to be,separated 
from its neighbour by, a thin film of paper glued 
to it, by enamel or shellac, and sometimes the 
iron oxide surface (which forms during the manu- 
facture only) serves as the insulator. Losses 
are reduced by using thin laminations, although 
they don't look so impressive as stout rigid 
sheets often seen in vibrator transformers. The 
transformer core material may be of soft iron, or, 
in the more mòdern types, of silicon steel, which 
has a higher power rating. 

The voltage picked up in the second -(or 
secondary) coil is proportional to the number 
of turns it contains in its ratio to the primary. 
Where the secondary has twice thé number of 
turns as the primary (to which the current is 
supplied) the voltage appearing across the 
secondary is twice as great. The current, of 
course, is halved -you don't get something for 
nothing. 

If the secondary has four times as many turns 
as the primary the voltage is quadrupled and 
the current quartered. Conversely a smaller 
voltage at a heavier current can be drawn from 
a step down ratio. 

When several secondaries draw current from 
the same primary this rule still holds good for 
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each of the windings, but, of course, the primary 
must be capable of handling the total current 
drawn. 

Efficiency. 

The full transference of power from the primary 
to the secondaries is theoretical and is based 
on the assumption that the efficiency of the 
transformer is 100% and that the resistance of 
the windings is nil, but up to this stage we have 
only concerned ourselves with theory. In prac- 
tice the efficiency is less than 100 %. This does 
not mean we get less voltage (pressure) ; it means 
that we get less current. If we have an equal 
number of turns in both the primary and 
secondary and supply 200 volts to the former, 
we get 200 volts appearing in the secondary, 
and if the current drawn from it is 90 mA the 
primary must be capable of handling a current 
of 100 mA. The 10% loss of efñiency is wasted 
in the form of heat. 

Eddy current losses to which we have already 
referred, are due to the movement of lines of 
force --across the core, causing heat and the 
reduction of overall efficiency. The magnetic 
flux, too, lags behind the magnetising force 
producing it. This lag is known as hysteresis, 
causing heat due to molecular friction as the 
magnetising flux changes. 

There is, of course, a point where a further 
increase in the magnetising flux does not increase 
the flux density, but merely excessive heat. 
This condition is known as saturation. 

The question of the resistance of the windings 
is relatively unimportant in small transformers 
except where large windings of fine gauge wire 
are used, or when a very heavy current is drawn. 
Where a very high standard of precision is 
needed, the slight loss due to resistance can be 
corrected by a few extra turns. 

Practical Considerations. 
It will be seen, when the foregoing principles 

are applied, that home construction of power 
transformers is no formidable task for those 
who have the patience and aptitude for this 
kind of work. It is chiefly a matter of giving 
due care to the calculation of tin number of 
turns for each winding, the size of the core, the 
wire gauges to be used and care with thorough 
insulation. 

In either purchasing or making, it is well to 
make sure that the transformer is of sufficient 
power to cover not only immediate needs with 
a safety margin, but with an eye to probable 

Power Transforrners
BV 6"^r^'-/.1"

t"'--

I ) E - F O R E  g e l t i n g  d o r r n  r o  l h e  p r a c l i c a l  s i d e

l - f  o f  por re r  t rans formers  i r  nou id  be  as  we l [ ,.- for the-sake of the beginner, to briefly consider
the principles on which they operate. 

' 
Vhen a

current passes through a coil of u,ire a field of
lbrce is set up in the space surrounding it and
as  lh is  cur ren t  ceases  the  f ie ld  co l lapses .  Thus
i f  the  supp ly  o f  cur ren t  lo  lhe  f l rs t  (o r  p r imar r . )
co i l  i s  a l te rna le ly  a l lowed to  f l " " .  

' and  
be

interrupted, I 'e have a state of this field rising
and fa l l iog  r r i th  the  supp l l .  Th is  i s  p rec ise ly
r rha t  happens rvhc ther  the  cur ren t  i s  supp l ied
by AC, when it r ises to rnuximum and 

-falls

through zero and btrck again to maximum l-ith
cach cvcle, or H'hcther it is supplicd in'the form
ol pulsating l)C l iorn a vibrator u'here the current
circuit is repcatcdly made antl broken.

' 
4 second coil, ad.jaccntly placed to the primarv

t coil, r ' i l l  pick up the current in the fiekl surrountl-
ing it. 

' Ihis 
occurs rvhether or not an iron core

is used and a common cxarrplc o{ this is l iruncl
i n  o u r  t u n i n g  a n d  l l f  r . i r c u i t i .  I r r  p o r r c r  I r l n s -
I o r m e r s  a n  i r o n  c o r r . i ,  u r r . d  a r r d  i t  

" h o u l t l  L e
noted that this core is not solid but Lruilt uo
i n  l l r c  I o r m  o l  . r . p l r r l l e  l l r m i n r r l i o n s  t r r  r r r i n i m i z e
Iosscs due to r:dtly currrlrts.

Losses.

It is usual for cach larnination to bc scparated
I r o r r r  i l s  r r e i g h l r o u r  l r 1  a  t h i r r  f i l r r r  o l  p r r p e r  g l u e d

. to it, b-v enamel ur shellac, antl sonrciirne.s the
iron oxide surlirce (rvhich lornrs during the rnanu_
lac ture  on ly )  serves  as  the  insu la io r .  Losscs
are reduced bv using thin lzrminations, althoush
they dur't look so irnpressivc as stout rigid
sheets o[i.en seen in vibrator transfbrmers. the
I r a n s f o r m e r  r . o r e  r r r u t c r i a l  n r r t  L r e  , r l  s o l t  i r o n .  o r .
i r r  lhc  more  modcrn  tvpc : "  , r f  

" i l i con  s le r , l .  r r l r i ch
has a higher porver rating.

l 'he voltage picked up in the secontl (or
secondary) coil is proportional to thc nuntber
o l  t u r n s  i l  c o r r l a i n s  i n  i l s  r a l i o  l o  t h e  p r i n l a r \ .
$herc  the  sec , 'ndarv  has  tu  i ce  the  numrocr  u f
turns as thc primarv (to rvhich the currcnt is
supplied) the voltage appcaring across the
secondary is twice as gre,ri. The current. of
course, is halved--you don't get somethins for
n o t  h i n g .

l f  l h e  s e c o n d a r l  h u s  f o u r  t i m e j  a s  m u n \ .  l u r n s
as  the  pr imary  the  vohage is  quadrup led  and
the current quartered. Converielv a smaller
vo l tage a t  a  heav ie r  eur ren t  can  bc  r l rasn  f rom
a step down ratio.

When several secondaries drars current from
the same primary this rule sti l l  holds goocl for
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each of the rvindings, buto of course, the primary
must be capable of handling the total 

^curreni

dra$'n.

Efficiency.

The full transference of power from the primary
lo  the  secondar ies  i s  theore t ica l  and is  based
on the assumption that the efficiency of the
l r a n s f o r m e r  i s  l 0 0 o o  a n d  t h a t  l h e  r e s i s t a n e e  o l '
thc rvindings is nil, but up to this srage we have
only concerned ourselves with theory. In prac-
tice the efficiency is less than 100o7i,. This does
n-o l  mean u  e  gc t  less  r  o t tage (p res-ure)  I  i l  means
lha t  s 'e  ge l  less  cur ren l .  I l  we have an  er lua l
n u m b e  r  o f  t u r n s  i n  b o t  h  t  h e  o r i m a r r  i u d
secondury  and supp ly  200 ro l t . "  lo  the  io rmer ,
rve" get 200 volts appearing in the secondary,
and if the current drargn l iom it is 90 mA thc
primar;- musi be capable of handling a current
o f  1 0 0  m A .  T h c  l 0 o ,  l , r s s  o f  e l T i c i c n r l r  i s  r r r r s t e d
in the forrn of heat.

Eddv current losses to which I,e have alreadv
r e l e r r e t l -  a r e  d u e  l o  t h e  I n o v e n l e r r t , r t  l i n c s  o l
lo rcc  r rc ross  lhe  core ,  caus ing  heat  i rn t l  t  he
reduction of overall efl iciencv. 'I 'he 

rnasnetit:
f lux .  loo .  l r rgs  l reh ind  I  h r .  mrgne l is i r rg  l i r r , . c
produciru it. This ltrg is krrown as hysteresis,
t:trusing heat due to rnolccular l i iction as the
rnagnctising flux changes.

There is, of course, a point rshcrc a furthcr
increase in the riagnetising flux does not increase
the flux deusity, but rnerely excessive hcat.'I 'his 

condition is knorvn as saturation.

The question of the resistancc of thc rvindirrss
i s  r e l a l i r  e i r  u n i m p o r l a n t  i r r  s r n i r l l  t r i r n s f o r m e r s
except rrhere large rvindings of f ine gauge wire
are uscd. or u'hen a vcry heavy current is dral,n.
\\ 'here a very high standard of precision is
r reeded.  the  s l igh t  los .  d r re  lo  res i - la r ree  can be
corrected bv a ferr extra turns.

Practical Considerations.

It tvi l l  be seen, rrhen the foregoing principlcs
are applied, that home construction of powtr
transtbrmers is no lbrmidable task for those
rvho have the patience and aptitude for this
k i r rd  o f  r ro rk .  l t  i s  ch ie f l1  a  mt r  le r  o f  g iv ing
due care to the calculation of the ru-6". o?
turns for each rrinding, the size of ihe core, the
rvire gauges to be used and care *'ith thorouqh
i n ' u l a t i o n .

In either purchasing or making, it is rvell to
make sure that the transformer is of sufficient
po$'er .to cover not only immediate needs with
a sal-ety margin, but rvith an eye to probable
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future needs even if only in the same receiver. 
Every real constructor will at some time want 
to add either a BFO, a magic eye, a pre -selector 
or VHF converter, warning lamps, push -pull 
output, to say nothing of the possible additions 
for future FM transmissions. To this end the 
problem of " regulation " is important. 

Regulation briefly means the ability of a 
transformer to maintain a reasonably constant 
voltage output with varying loads, and this 
virtue is dependent upon good design. The 
winding area should be filled -this can be assured 
in home -constructed jobs by reference to Twire 
tables when the most suitable gauges can be 
found, and a large gap between the windings 
and the outer limbs avoided. 

In determining the gauge to be used for the 
primary winding due allowance must be made 
for efficiency losses, which even in a good design 
will be at least 10 %. Incidentally the tem- 
perature rise after many hours working should 
be scarcely detectable by feeling with the hand. 

An electrostatic screen is wound over the 
primary, although this is not essential, and is 
often omitted for the sake of cheapness. It 
will, however, prevent interference in the form 
of RF currents appearing in the primary from 
being -introduced into the secondary windings. 
This screen may consist of a layer of foil, or 
be a single layer of insulated wire with one end 
brought out to earth and the other carefully 
insulated and anchored inside. If a foil electro- 
static screen is used, care must be taken to 
ensure a gap is left of the ends fully insulated 
where they overlap. A lead is taken from the 
foil for earthing. 

Turns Per Volt. 
The chief factor deciding the number of turns 

per volt is the size of the cross sectional area 
of the core. Other factors are the flux density 
of the core in lines per square cm. and the fre- 
quency (periodicity) of the supply. 

Having decided upon the total load for a 
transformer, that is the total power from ALL 
the secondary windings PLUS the allowance 
for loss of efficiency, we can settle on the size 
of the core required which will also determine 
fie number of turns per volt, from the following 
table: 

Cross Section in 
square inches. 

Turns per 
Volt. Watts. 

1.5 5.3 50 
2.25 3.5 100 
2.5 3.2 150 
3.0 2.7 200 

Reference to a copper wire table* will enable 
current carrying capacity to be found and also 
the number of turns per inch. 

Add, say, 40% to allow for paper insulation 
between the layers and for thicker insulation 
between the windings, and a little arithmetic 

*See Radio Constrauor, July, i948, page 316. 

calculation will show whether the " window " 
area will accommodate the required windings. 
It must be borne in mind that a single short - 
circuited turn will cause a heavy current flow 
in that particular turn which will first scorch 
and then burn the insulation of adjacent turns, 
resulting finally in a burn-out . of the whole 
winding. 

It is customary to use iron of a flux density 
about 30% lower for transformers to be used in 
conjunction with vibratory converters. This in 
turn means an increase of the same percentage 
in the turns- per -volt f gure. The flux density 
by the way, of normal iron lamination is usually 
somewhere between 6,000 and 8,000 lines. 

As the vast majority of transformers made 
up by home constructors are rewinds of burnt -out 
jobs, the turns- per -volt ratio can well be noted 
upon stripping down. It is perhaps too obvious 
for me to need to add that with careful side 
by side winding there is no need to count the 
individual number of turns. Simply count the 
first' layer and verify the space occupied with 
the known number of turns per inch -then only 
a note of the number of layers need be kept. 

To conclude with a practical. example. A 
transformer for an average superhet receiver. 

Watts. 
Valve heaters, 6.3 v. @ .3 amp. (3) 

6.3 v. ® .45 amp. (1) .. .. 8.5 
Rectifier, 5 v. @ 2 amps. .. .. 10 
HT, 350 v. @ 70 mA. .. .. 24.5 
Allowances for losses .. .. 5 

48 
Suitable core -size, 1.5 square inches. 
Primary at 250 v., 1,325 turns. Tapped at 

1,060 turns for 200 v., and at 1,220 turns for 
230 v. Wound with 26 s.w.g. 

Secondaries : Heater, 34 turns of 18 s.w.g. 
Rectifier, 27 turns of 16 s.w.g. HT, 3,710 turns, 
centre tapped, of 32 s.w.g. 

From a copper wire data table it is a simple 
calculation to ascertain how much space these 
windings will occupy. Allowance of up to 40% 
additional space should be made for the inter- 
leaving paper, the inter- winding insulation and 
for the electrostatic screen. If the window area 
is still not comfortably filled use next thicker 
gauges of wire -it is always as well to be on the 
safe side. 

It is advisable to allow an additional turn 
on each of the heater and rectifier windings 
to compensate for resistance of windings . and 
possible lengthy leads. The interleaving paper 
can well be stripped from an old Mansbridge 
type capacitor, which is both highly satisfactory 
from both the insulation and the space saving 
viewpoints. The use of adhesives is not advised 
where it is likely to get on the enamel of the 
wiring. There is always a danger of chemical 
damage to the enamel and adhesive insulating 
tape (or empire cloth), or even a smear of pitch 
smelted on, is infinitely better. 
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future needs even if only in the same receiver.
Every real constructor will at some time want
to add either a BFO, a magic eye, a pre-selector
or VHF converter, r'arning lanps, push-pull
output, to say nothing of the possible additions
for future FM transmissions. To this end the
pioblpm of " regulation " is important.

Regulation briefly means the ability of a
tranqformer to maintain a reasonably constant
voltage output with varying loads, and this
virtue is dependent upon good design. The
winding.area should be fi l led-this can be assured
in home-constructed jobs by reference to u'ire
tables when the most suitable gauges can be
found, and a large gap between the windings
and the outer l imbs avoided.

In determining the gauge to be used for the
primary winding due allowance must be made
for efficiency losses, which even in a good design
will be at least l0o/o. Incidentally the tem-
perature rise after many hours v-orking should
be scarcely detectable by feeling with the hand.

An electrostatic screen is wound over the
primary, although this is. not essential, and is
often omitted for the sake of cheapness. It
will, however, prevent interference in the form
of RF currents appearing in the primary from
being .introduced into the secondary windings.

'This 
screen may consist of a layer of foil, or

be a single layer of insulated wire with one end
brought out to earth and the other carefully
insulated and anchored inside. If a foil electro-
static screen is used, care must be taken to
enaure a gap is left of the ends fully insulated
where they overlap. A lead is taken liom the
foil for earthing.

Turns Per Yolt.

The chief factor deciding the number of turna
per volt is the size of the croas sectional area
of the core. Other factors are the flux density
of the core in lines per square cm. and the fre-
quency (periodicity) of the supply.

Having decided upon the total load for a
traneformer, that is the total power from ALL
the secondary windings PLUS the allowance
for loss of efficiency, we can settle on the size
of the core reguired which will also. determine
tte no*ber of iutrs per volt, fron the following
table:

Cross Section in Turns per
square inches.

1 . 5

2 . 5
3 . 0

calculation will shon' whether the 'u window "
area will accommodate the required windings.
It nust be borne in mind that a single short-
circuited twn will cause a heavy current flow

in that particular tun which will first scorch
and then bun the insulation of adjacent turns,

resulting finally in a burn-out of the whole

wind ing .

I t  i s  cus lomary  to  use  i ron  o f  a  f lux  dens i ty
about 30/o lower for transformers to be usecl in

conjunction with vibratory converters. This in

turn means an increase of the same percentage

in the turns-per-volt figure. The flux density
by the way, of normal iron lamination is usually

somewhere between 6,000 and 8,000 lines.

As the vast majority of transformers made

up by home constructors are rpwinds of burnt-out
jobs, the turns-per-volt ratio can well be noted
upon stripping down. It is perhaps too obvious
for me to need to add that with carelul side
by side winding there is no need to count the

individual number of turns. Simply count the

first layer and verify the space occupied with

the known number of turns per inch-then only
a note of the number of layers need be kept,

To conclude with a practical example. A
transformer for an average superhet teceiver.

Watts.

Valve heaters, 6.3 v. @ .3 amp. (3)
6 . 3 v . @ . 4 5 a m p . ( l ) . .  . .  8 . 5

R e c t i f i e r , 5 v . @ 2 a m p s .  . .  . .  l 0
HT,  350 v .  @ ?0 mA.  24 .5
Allowances for losses 5

48

Suitable core-sizeo 1.5 square inches.
Primary at 250 v., 1,325 turns. Tapped at

1,060 turns for 200 v., and at 1,220 turns for

230 v. Wound with 26 s.w.g.

Secondaries: Heater' 34 turns of 18 s.w.g.

Rectif ier, 2? turns of 16 s.w.g. HT, 3,710 turns,

centre tapped, of 32 s.w.g.

From a copper wire data table it is a simple
calculaiion to ascertain how much space these

windings will occupy. Allowance of up to 40o/o

additional space should be made for the inter-

Ieaving paper, the inter-winding insulation and

for the electrostatic screen, If the window area

is still not comfortably filled use next thicker

gauges of wire-it is always as well to be on the

safe side.

It is advisable to allow an additional tun

on each of the heater and rectifier windings

to compensate for resistance of windings and
possible lengthy leads. The interleaving paper

can rvell be stripped from an old Mansbridge

tlpe capacitor, which is both highly satisfactory

from both the insulation anil the space saving

viewpoints. The use of ailhesives is not advised

where it is likely to get on the enamel of the

wiring. There is always a danger of chemical

damage to the enamel and adhesive insulating

tape (or enpire cloth), or even a smear of pitch

melted on, is infinitely better.

Volt. Watts.
5 . 5  J U

3 . 5  1 0 0
J - Z 150
2 . 7  2 0 0

Reference to a copper wire table* will enable
curent carying capacity to be found and aleo

the number of turns per inch.

Add, say, 40o/o to allow for paper insulation

between the layers and for thicker insulation
between the windings, and a little arithmetic

*See l{dy',. Coirtrrctor, July, 1948, page 316.
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Query Corner 
A " Radio Constructor " service for readers 
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local Station Interference. 

" I have constructed a superhet tuning unit for 
use with a high quality amplifier. Quality is 
good but for an interfering Morse signal, which 
varies only slightly in intensity when the tuning 
capacitor is rotated. The interference is stronger 
when the tuning is set to the upper end of the 
medium wave band. Can you suggest its cause 
and cure ? " 

. E. Wakefield, Clacton: 

Whistles and interference of the type in ques- 
tion are still all too prevalent in the home con- 
structed superhet, and we cannot stress too 
highly the need for careful layout and screening 
of components. There is no doubt that, before 
commencing construction, a few hours spent 
in planning the mechanical side of the receiver 
will be well repaid with improved performance. 
Now the type of interference experienced by our 
correspondent is due to the reception of a signal 
which is either on, or very near, the intermediate 
frequency. Such an interfering signal may be 
the result of poor screening or the reception of 
two signals separated by the intermediate 
frequency and thus producing a resultant or 
beat frequency: There are many different com- 
binations of frequencies which may result in the 
type of interference in question, but in general 
they are of such a small amplitude that they 
may be neglected. In almost all cases, however, 
the trouble is characterised by the fact that the 
amplitude of the interfering signal increases as 
the receiver is tunéd, towards the upper end of 
the medium wave band, or in other words, when 
it is tuned towards the normal intermediate 
frequency of 465 kcs. (650 metres approx.). 

C099 

Fig. 1. The Acceptor Circuit. The coil may 
be taken from an IF transformer. 

3SS 

So far this explanation may have seemed a 
little complex, but, fortunately, whatever the 
cause of the trouble, the cure is the same, the 
fitting of an IF acceptor circuit across the RF 
side of the receiver. - A suitable acceptor may 
be made from a discarded IF transformer, the 
coil and capacitor being connected in series as 
shown in Fig. 1. The acceptor may be connected 
either across the input to the frequency changer 
or between aerial and earth, a little experimental 
work in this connection will skin indicate the 
best position. The iron core of the coil or the 
present capacitor which constitutes the acceptor 
circuit should be adjusted so that the circuit is 
tuned to the intermediate frequency. In the 
absence of a signal generator this may be. achieved 
by trimming for optimum results. - 

We will leave the subject of interference in 
sùperhets by saying that in the near future it 
is hoped to publish an article dealing with every 
cause of the trouble. - 

Electrolytics Again. 
" Whilst ' taking some voltage and current 
measurements on my receiver I noticed that the 
electrolytic capacitors passed a current of between 
0 and 2 mA. Does this mean that the life of 
those passing 2 mA. is drawing to a close ? 

F. Harlow, Norwich. 

Electrolytic capacitors may be divided into 
two types, the wet type and the dry type. The 
principle of operation is the same for both, but 
the construction is somewhat different. The dry 
electrolytic consists of two strips of aluminium 
foil separated by paper or fabric which is impreg- 
nated with a conducting flnid. The wet type, 
on the other hand, is enclosed in a metal can 
which forms the negative plate, the positive . 

plate being positioned centrally within the ran. 
The space between the plates is filled by tlfe 
conducting fluid, which consists mainly of a 
solution of boric acid and ammonia. Before the 
capacitors are assembled an oxide film is deposited 
on the positive plate by electrolosis. It is this 
film which forms the dielectric between the 
positive plate and the fluid, which in turn is in 
contact with the negative plate. The wet type 
of capacitor normally has some form of "breather" 
in the top of the can to allow any vaporised fluid 
to escape without causing damage. The dry 
type, however, is sealed to avoid the loss of the 
fluid with which the material used to separate 
the plates is impregnated. Should the case 
become punctured the material will soon become 
dry and the capacity of the electrolytic will be 
considerably reduced. 
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So far this explanation may have seemed a
little complex, but, fortunately, whatever the
cause of the tlouble, the cure is the same, the
fitting of an fF acceptor circuit across the RF
side of the receiver. A suitable acceDtor mav
be made f rom a  d isearded lF  t rans fo imer ,  lb ;
coil and capacitor being connected in series as
shown in Fig. l. The acceptor may be connected
either across the input to the frequency changer
or betrveen aerial and earth, a little experimental
work in this connection wil l soon indicate the
best position. Thc iron core of the coil or the
present capacitor rvhich constitutes the acceptor
circuit should be adjusted so that the circuit is
tuned to the intermediate frequency. In the
absence of a signal generator this may be. achieved
by trimming for optimurn results.

We will leave the subiect of interference in
superhets by saying that in the near future it
is hoped to publish an article dealing with every
cause o f  the  t roub le .

Elecuolytics Agaih.

" Whilst toking some uoltoge tnd eurrent
measurements on ny receiver I noliced, that the
electrolytic capacitors passetl a current of between
0 anil 2mA. Does this mean that the l ife of
those passing 2 mA. is drawing to a dose ?

F. Harlow, Norwich.

Electrolytic capacitors nay be divided into
two types, the wet tlpe and the dry type. The
principle of.operation is the same for both, but
the construction is somewhat different. The dry
electrolytic cbnsists of two strips of aluminium
foil separated by paper or fabric which is impreg-
nated with a conducting fluid, The wet type,
on the other hand, is enclosed in a metal can
rvhich forms the negative plate, the positive
plate being positioned centrally within the.can.
The space between the plates is filled by tllb
condueting fluid, which consists mainly of a
solution of boric acid and ammonia. Be{bre the
capacitors are assembled an oxide fi lm is deposited
on the positive plate by electrolosis. It is this
film which forms the dielectric between the
positive plate and the fluid, which in turn is in
contact with the negative plate. The wet type
of capacitor normally has some form of "breather"
in the top of the can to allow any vaporised fluid
to escdpe without causing damage. The dry
type, however, is sealed to avoid the loss of the
fluid with which the material used to separate
the plates is impregnated. Should the case
b:come punctured the material will soon become
dry and the capacity of the electrolytic will be
considerably reduced.
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Fig. 2. Leakage characteristics of d typical 
16 µF, 400 V, wet electrolytic capacitor. 

The maximum working voltage of electrolytic . 

capacitors is stated by the manufacturers to be 
a little lower than the voltage used by them to 
deposit the dielectric film on the positive plate. 
This provides a small margin of safety before 
the maximum peak voltage is exceeded and the 
leakage current becomes excessively large. Fig. 2 
shows a typical curve of leakage current plotted 
against applied voltage for a 16 µF 400V. wkg. 
wet type electrolytic. It will be seen that once 
the maximum voltage is exceeded the leakage 
current becomes unduly high ; if this is allowed 
to occur the dielectric film will be punctured 
and the capacitor ruined. In order to obtain 
the maximum length of lifé from electrolytics 
care must be taken never to reverse their polarity, 
never to exceed their working voltage, to mount 
in a cool part of the receiver, and finally, to 
operate wet electrolytics only in a vertical 
position. 

" Query Corner " 
Rules 

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

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

(3) Complete circuits of equipment may 
be submitted to us before construction 
is commenced. This will ensure that 
component values are correct and that 
the circuit is theoretically sound. 

(4) All queries will receive critical scrutiny 
and replies will be as comprehensive as 
possible. 

(5) Correspondence to be addressed to 
" Query Corner," Radio Constructor, 
57, Maida Vale, Paddington, London, 
W.9. 

(6) A selection of those queries with the 
more general interest will be repro- 
duced in these pages each month. 

Energised Speakers. 
" I have converted my AC receiver to operate 
from DC mains, but am at a loss to know how 
to energise the speaker field, as when connected 
in the HT+ lead it reduces my voltage to about 
100 V. Can you suggest an alternative method 
of connecting the field energising coil ? 

J. Orr, Worthing. 

Generally speaking mains energised loud 
speakers are only used in universal receivers 
when the valves are intended for use on an 
HT voltage of around 100 V. This is because 
the energising field of the speaker magnet has 
appreciable resistance, and when connected in 
the HT line may quite easily result in a voltage 
drop of 100 V. It is, however, possible to shunt 
the field winding across the HT line in a DC 
receiver without any reduction in voltage. Fig. 3 

shows the method of connection, the capacitor 
across the winding being for the purpose of 
smoothing any, ripple which may be present on 
the mains supply. The value of the resistance R 
may be found by using Ohms Law, and should 
be of such a value that the current in the speaker 
field is sufficient to fully energise it. A typical 
value of ," R " for a 2,000 ohms 8 watt field, 
and a 200 volt line, is 1,200 ohms. 

coo 
Fig. 3. Shunt connection for mains energised 

speaker field. 
"C" is the smoothing capacitor and can ,be 

2µF or more. 

BOOK RECEIVED. 
" Short -Wave Reception and Transmission " is 

the title of a book published by W. Foulsham & 
Co., Ltd., the author of which will be well-known 
to readers of " Radio Constructor " -W. Oliver, 
G3XT. 

This book, illustrated with line drawings, has 
110 pages and contains Chapters on receiving 
gear, operating short-wave receivers, broad- 
casting stations, building a simple transmitter, 
learning morse, simple fault finding and so forth. 

Priced at.2 /6 the book will appeal to those 
about to commence short-wave activities and 
will serve as a useful introduction to the hobby. 
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The maximum working voltage of electrolytic.
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a little lower than the voltage used by them to
deposit the dielectric film on the positive plate.
This provides a small margin of safety bef<rre
the maximum peak voltage is exceeded and the
leakage current becomes excessively large. Fig. 2
shows a typical curve of leakage cunent plotted
against applied voltage for a 16 pF 400V. wkg.
wet type electrolytic. It will be seen that once
the maximum voltage is exceeded the leakage
current becomes unduly high; if this is allowed
to occur the dielectric film will be punctured
and the capacitor ruined. In order to obtain
the maximum length of lif6 from electrolytics
care must be taken never to reverse their polarity,
never to exceed their working voltage, to mount
in a cool part of the receiver, and finally, to
operate wet electrolytics only in a vertical
position.
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to energise the speaker fielil, as when connected
in the HTI leail it red,uces my aoltage to about
l0O V. Can you suggest an alternatiue nethod,
of connecting the finld, energising coil?'.'

J. Orr, Worthing.

Generally speaking mains energised loud
speakers are only used. in universal receivers
when the valves are intended for use on an
HT voltage of around 100 V. This is because
the energising field of the speaker magnet has
appreciable resistance, and when connected in
the HT line may quite easily result in a voltage
drop of 100 V. It is, however, possible to shunt
the field winding across the HT line in a DC
receiver without any reduction in voltage. Fig. 3.
shows the method of connection, the capacitor
across the winding being for the purpose of
smoothing any.ripple which may be present on
the mains supply. The value of the resistdnce R
may be found by using Ohms Law, and should
be of such a value that the current in the speaker
field is sufficient to fully energise it. A typical
value of " R " for a 2,000 ohms I watt field'
and a 200 volt line. ie 1.200 ohms.
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' ,C" is  the smoothing capaci tor  and can,be

2 uF or more.
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" Short-Wave Reception and Transmission " is
the title of a book pulilished by W. Foulshan &
Co.. Ltd.. the author of which will be well-known
to readers of " Radio Constructor "-V. Oliver,
G3XT.

This book, illustrate.d with line drawings, has
ll0 pages and contains Chapters on receiving
geil, operating short-wave receiverso broad-
casting stations, building a simple transmitter,
learning morse, sinple fault finding and so fortl.
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TRADE NOTES 
Ohms Law Reference Chart : We have received 

a sample of this chart from the manufacturers 
Messrs. Rummery & Co., Austin House Chambers, 
North Street, Guildford. The chart is actually a 
cardboard disc of five inches diameter. It is 
split into four sections, Volts, Amps, Resistance 
and Watts ; each of these sections being sub- 
divided into three further sections. The four 
main divisions are each printed in a different 
colour. 

This chart was not designed to give a worked 
calculation,' but to give a handy quick reference 
to Ohm's Law formulae for the amateur where 
calculations needing, application of Ohm's Law 
are required. Each section of the circle shows 
one unknown quantity and three Ohm's Law 
formulae for finding the unknown. Simplified 
equations are also shown for easy calculation. 

For those who do not yet fully understand the 
working of Ohm's Law and for those who have an 
unhappy knack of forgetting formulae this chart 
would prove to be a most handy accessory to 
have on hand. Taking into account the modest 
price of 1/ (post paid) the chart is a useful item 
and well worth the " bob." 

Philco. The Philco Corporation of Phila- 
delphia has recently formed a wholly British 
Subsidiary known as Philco (Overseas) Ltd. 
This company has been formed for the purpose 
of selling in all export markets British -made 
Philco products. The managing director of the 
new company is Mr. R. W. Cotton, who, it will 
be remembered, was the managing director of 
British Rola until 1945 and a previous managing 
director of Philco Radio & Television Corporation 
of Great Britain Limited. 

Denco. We have received the second Denco 
Technical Bulletin. DTB2 has for its subject 
Denco" Coil Turrets and it Contains complete data 
and recommended circuits, including a design for 
an All Wave receiver using the turret type CT6. 
Some of the features in the bulletin are General 
Consideration of Turrets, Construction and 
Technical Descriptions, Recommended Appli- 
cation of Turrets, and details for constructing a 
receiver using the CT6 turret. 

The section on the receiver is most complete 
and includes, apart from excellent drawing 
showing wiring of the turret, components layouts 
and method of fixing a cord drive, full details 
from the constructional and technical aspects. 
Sections on checking and operating, alignment 
proceedure and many useful tips are included. 
A kit of parts for the receiver is obtainable from 
Messrs. Denco. 

The bulletin is well printed on art paper and 
has 32 pages plus a stiff cover. Copies may be 
obtained at 3/ ftom Denco (Clacton) Ltd., 
355-9 Old Road, Clacton -on -Sea, Essex. 
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Catalogues Received. Two new catalogues of 
radio components have been, received this month. 
The first is from Messrs. Radiocraft Limited 
(11, Church Road, Upper Norwood, London, 
S.E.19). Besides a useful array of transformers, 
chassis, chokes,. and miscellaneous items, there 
are details of complete transmitters, modulators, 
VFO's, converters, receivers and so forth. 
Details are also given of Radiocraft's Construc- 
tional and Maintenance Services which will be of 
interest to many radio enthusiasts. Staff call - 
signs are G3PS, G400, G2FPP and G3CMS. The 
list TR3 may be obtained on request to the 
address given above. 

H. Whitaker (G3SJ). of 10 Yorkshire Street, 
Burnley, provides the second catalogue. Listed 
are many items of general interest such as 
crystals, including many suitable for harmonic 
output for the VHF bands, power supplies, 
amplifiers, wavemeters and a host of other gear. 
G3SJ assures a ready welcome at the above 
address to any visiting ham. 

AC /DC Short Wave Superhet. 
Its those gremlins again 1 We apologise to the 

author, R. J. Appleby, and to any readers 
inconvenienced thereby for the errors in the article 
(pp. 358 -362, September issue). The series 
resistor R32 should read 47 f/ and not 47 k 12. 
The heater sequence should read 8, 7, 6, 3, 2, 1, 4, 5 
to chassis. (The draughtsman responsible has 
been shot at dawn I). 

Omissions were the values of RÍ1 (330 û), 
C13 (15 µµF), C5/C23 (both 0.01 µF). Sorry, 
chaps. 

Inexpensive Television. 
Readers will be sorry to hear that one of the 

co- authors of this series, G3AYA, has Unfortun- 
ately contracted pleurosy and is therefore 
confined to his bed in the Central Middlesex 
Hospital. We are pleased to say that Lionel is 
now greatly improved but it may be some weeks 
before he is fully fit again. 

The consequence of this sudden illness is that 
2ATV has been left to carry on the articles alone - 
hence the omission of the tube network, etc., 
for the 5CPI version. We hope to be able to 
insert the missing details as soon as Lionel is 
sufficiently fit and in the meantime, rather than 
disappoint readers, we are carrying on with the 
details of the televisor of 2ATV's which uses 
the VCR97 tube. 

Incidentally, those interested in television are 
referred to the announcement of our new magazine 
which appears on page 403. 

The R1116Á 
Reader A. W. Mann (62, Costa Street, 

Middlesborough) wishes to loan a manual giving 
details of the above receiver. Will any member 
who has this manual please contact Mr, Mann 
who would be extremely gratified and willing to 
cover any costs involved. 
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new company is Mr. R. W. Cotton, who, it will
be remembered, was the managing director of
Brit ish Rola unti l 1945 and a previous managing
director of Philco Radio & Television Corporation
of Great Britain Limited.

Denco. We have received the second Denco
Technical Bulletin. DTB2 has for its subject
Denco\Coil Turrets and it bontains conplete data
and recommended circuits, including a design for
an All Wave receiver using the turet type CT6.
Some of the features in the bulletiir are General
Consideration of Turrets, Construction and
Technical Descriptions, Recommended Appli-
caiion of Turrets, and details for constructing a
receiver using the CT6 turret.

The section on the receiver is most conplete
and includes, apart from excellent drawing
showing wiring of the turet, components layoutg
anil method of fixing a cord drive, full details
from the constructional aDd technical aspects.
Sectidns on checking and operating, alignment
proceedure and many useful tips are included.
A kit of prts for the receiver is obtainable from
Messrs. Denco.

Catalogues Received. Two new catalogues q9-
radio components hawe beet received this month.
The first is from Messrs. Radiocraft Limited
(ll, Chuch Road, Upper Norwood, London,
5.8.19). Besides a useful array of transformeis,
chassis, chokes"- and miscellaneous items. there
are details of complete transmitterso modulators,
VFO's, converters, receiwers and so forth.
Details are also given of Radiocraft's Construe-
tional and Maintenancd Services which will be of
interest to many radio enthusiasts. Stafl call-
signs are c3PS, c4OO, G2FP| and G3CMS. The
list TR3 may be obtained on request to tlie
address given above.

H. W[i'."[61 (G3SJ) of l0 Yorkshire Street,
Burnley, provides the second catalogue. Listed
are many items of general iiterest such as
crystals, including many suitable for harmonic
output for the VHF bands, power ropplies,
amplifiers, wavemeters and a host of other gear.
G3SJ assues a ready welcome at the above
address to any visiting ham.

I

AC/DC Short Vave Superher.

Its those grerilins again ! We apologise to the
author, R. J. Appleby, and to any readers
inconvenie4ced thereby for the errors in the article
(pp. 358-362, September issue). The. series
resistor R32 should read 47 C) and not 42 k O.
The heater  sequence shou ld  read 8 ,7  ,6 ,3 ,2 ,  l ,  4 ,  5
to chassis. (The draughtsman responsible has
been shot at dawn !).

Omissions were the values of Rfl (330 O),
C-13 (rS ppF), C,5/C23 (both 0.0r pF). Sorry,
chaps.

Inexpensive Teleyision.

Readers will be sony to hear that one of the
co-authors of this series, G3AYA, has unfortun-
ately contracted pleurosy and is therefore
confined to his bed in the Central Middlesex
Hospital. We are plemed ro say that Lionel is
now greatly improved but it may be some weeks
before he is fully fit again.

The consequence of this sudden illness is that
2ATV has been left to carry on the articles sl61g-
hence the omission of the tube network. etc..
for the SCPI version. We hope to be able to
inserl the missing details as soon as Lionel is
sufficiently fit and in the meantimeo rather than
disappoint readers, we are carrying on with the
details of the televisor of 2ATV's which uses
the  VCR97 tube.

Incidentally, those interested in television are
referred to the announcement of ou new maqazine
which appears on page 403.

The Rlll6A

Reader  A .  W.  Mann (62 ,  Cos ta  Sr reer .

'rhe bulretinis weu printed on€rt.paper..and *#,T"lr'1il-"J#"'i::j:j:*+*rffi'*ffi1i
hls 32 pages plus a stiff cover. .Copies mdy !e who has this manual please contact IvIr. Mann
9!l+4--at 3/-^ftom Dero (clacton) Ltd.' who woulil be extremel'y gi"un"a and wilhr[io
355-9 Old Road, Clacton-on-Seao Essex. cover any costs involved.
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The G3XT 
Three -Valver 

A simple low -cost receiver 

for the amateur bands 

By W. OLIVER 

G3XT 

AGLANCE 
through my log shows that the best 

reports on my signals come from operators 
with first -class communication receivers; 

the second best from those with simple home - 
built sets ; and the least satisfactory from those 
with complicated but inefficient receiving gear 
falling midway between these two extremes. 

If, therefore, you cannot afford a first -class 
communications receiver, the next best thing 
seems to be a simple set of the O -v -1 or O -v -2 
type. I have used the latter for reception in 
nearly all my QRP work at G3XT, and have 
secured, . up to the time of writing, successful 
contacts with nearly 1,000 different stations, 
mostly on the overcrowded 7 Mcs band. As 
the majority of these stations have been con- 
tacted more than once, the total number of 
QSO's is well over 2,000. All but a few of these 
have yielded 100 per cent. " solid " copy on 
the three -valve receiver at G3XT. 

This seems to prove that such a simple receiver, 
if properly built and handled, can hold its own 
even under present -day conditions of interfer- 
ence on the amateur bands. 

The circuit (Fig. 1) is straightforward ; the 
decoupling is generous, and doubtless helps a 
lot in securing the silent " background " which 
enables me to read nearly every signal I can 
hear at all on the set. Signal -to -noise ratio is, 
in my opinion, more important than mere 
selectivity. A good operator can read weak 
signals through heavy interference from other 
stations on adjacent frequencies, but no one 

can read a signal that is engulfed in heavy 
background noise. 

Naturally the selectivity of an O -v -2 cannot 
compare with that of a first -class superhet. But 
in actual practice I find I can get 100 per cent. 
" solid " copy from almost any station that 
other operators are able to read on their own 
more elaborate receivers. The very light aerial 
coupling (I nse a single turn coupling coil even 
on frequencies as low as 7 and 3.5 Mcs) is a great 
help in making the set more selective than this 
type of circuit is popularly supposed to be. 

The light aerial coupling also plays an essential 
part in ensuring stability, constancy of calibration, 
freedom from hand -capacity, smooth reaction 
and suchlike attributes that are usually associated 
with the use of an RF buffer stage between the ` 
aerial and the detector circuit. It is found 
that if the aerial coupling is slackened off enough, 
one gets all these advantages without the use 
of an RF stage ; and the only important draw- 
back seems to lie in the loss of signal- strength. 
For DX work an RF stage Would doubtless be 
an advantage, but up to 1,000 miles or so I 
find that signals average 559 to 599 in RST 
on my own receiver, using headphones and the 
circuit shown in Fig. 1. 

Another factor which helps stability, freedom 
from hand -capacity, etc., is the metal case and 
chassis, details of which can be seen in the 
photos. The metal case 'used in the original 
model cost next to nothing, as it was the lid 
of a Government surplus ex -Air Ministry test 
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The G3XT
Three -Valver

o

A simple lou-cost receit,er

.fb, the amateur bond,s

o

By W.  OLIVER
G3XT

1  C L A N ( : U t h r o u g h  m v l o g s h o n s t h a t  l h e  l r c s l

f l  repor ts  on  my s ignu ls  come I rom opor i r lo rs
^  ^  w i th  f i rs l  -c luss  c r rmr r run i r ' : r t  ion  rcce i r  e  rs .
the second best from those u'ith simnle home-
b u i l t  s e t s ;  u n d  t h e  l e a s l  s a t i s l u e t o r ; '  l i u n r  t h o s c

- rvith courplicatc.d but inc{l icient receiving gear
lall ing midway betwcen thcse two extremes.

If, therelirre, you cannot afford a first-class
communications rcccivcr, the next l iest thing
seems to  bc  a  s imp le  se t  o f  the  O-v- l  o r  0 -v -2
type. I have uscd thc latter lbr reception in
nearly all rny QIIP l 'ork at G,|XT, and have
secured, . up to the time of u'rit iug, successful
contacts with nearl.v 1.000 different stations,
mostly on the ovcrr:rorrdcti 7 Mcs band. As
the majority of thesc stntions have been con-
tacled more than once. the total number of

QSO's is rvell over 2,000. All but a ferv of these
have yieldbd 100 per cent. " solid " copy on
the three-valve recciver at G3X'I.

This seems to prove that such a simple receiver,
if properly built and handled, can hold its orvn
even undcr  p resent -day  cond i t ions  o f  in te r fe r -
cnce on the amateur bands.

The circuit (Fig. 1) is straightforward; the
decoupling is generous, and doubtless helps a
lot in securing the silent " backgrourd " which
eqables me to read. nearlv everv sisnal I can
hear at all on the set. Sierul-to-ouii" ratio is.
in  my op in ion .  more  i i l por tan t  lhan  mere
selectivity. A good operator can read rveak
signals through heavy interference from other
stations on adjacent frequencies, but no one

can read a signal that is engulfed in heavy
btrckground noise.

Naturally the selectiviLy of an O-v-2 cannot
cornpare rvith that of a first-class superhet. But
in actual practice I f ind I can get I00 pcr cent.
" solid " copv frorn almost any station that
other operators are trble to read on their own
more elaboratc receivers. 

'I 'he 
very l ight aerial

coupling (I use a single turn coupling coil even
on frequencies as low as ? ancl 3.5 Mcs) is a great
help in rnaking the set more selective than this
type of circuit is popularly supposed to be.

The light acrial coupling also plays an essentiql
part in ensuring stabil ity, constancy of cali l iration,
l ieedom from hand-capacity, srnooth reaction
and suchlike attributes that are usually associated
rvith the use of an RF buffer stage between the -

acr ia l  and the  de tec tor  c i rcu i t .  I t  i s  found
that if the aerial coupling is slackened off enough,
one gets all. these advantagos without the use
of an RF stage; and the only important draw-
back seems to l ie in the loss of signal-strength.
For DX work an RF stage rvould doubtless be
an advantage, but up to 1,000 miles or so I
f ind that signals average 559 to 599 in RST
on my o\{n receiver, using headphones and the
circuit shorvn in Fis. 1.

,{nother factot *hich helps stability, freedom
from hand-capacity, etc., is the metal case and
chassis, details of which can be seen in the
photor. The metal case used in the original
model cost next to nothins. as it rvas the lid
o f  a  Governmenl  surp lus  ex-A i r  M in is t ry  tes t
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RADIO CONSTRUCTOR 
set. If you cannot get one from this source, 
a few hours planning and work will enable 
you to make a similar case out of sheet metal, 
or get one made to your specification by a firm 
that specializes in this sort of work (such as 
Messrs. Philpot's, of Loughborough). 

A metal shelf or chassis mounted half -way up 
the inside of the case carries the valves, trans- 
former and decoupling network. The three 
variable capacitors -bandset, . bandspread and 
reaction respectively -are mounted on the metal 
case, in the lower half, and the remaining odds 
and ends are either mounted on the metal case . 
or suspended in the wiring. 

All wiring connections are made with short, 
direct wires of a gauge heavy enough to give 
rigidity, and all of the connections are soldered 
carefully to ensure good contact. 

A four -pin valveholder can be used as the 
coil -holder, and as for the coils themselves, one 
can use either standard four -pin plug -in coils, 
or home:made ones of a similar type. In the 
latter case it scarcely matters which terminals 
on the coil- holder you use for the respective 
connections, provided of course that you arrange 
the connections to the coil pins in a corresponding 
fashion. But if ready -made coils are to be used 
instead, you must of course adhere to the stan- 
dardized connections prescribed by the makers 
of the coils. 

Rear view of the receiver showing layout. 
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As the components in this set are laid out 
in several different planes, it is difficult to show 
the details clearly in a conventional layout and 
wiring diagram, so a point -to -point wiring guide 
will help to simplify the wiring and also the 
checking of conrctions before switching on the 
finished set for testing: - 

Aerial to coupling coil, coupling coil to chassis 
(optional). 

Top of grid coil to stator vanes of Cl and C2 
and to one side of C5. Other side of C5 
to grid of VI and top of Rl. 

Anode of VI to one end of reaction coil and 
one end of RFC. 

Other end of reaction coil to one side of C4 ; 

other side of C4 to stator vanes of C3. 
One filament terminal of each valveholder to 

LT positive. 
Remaining side of RFC to R3 and C6 ; other 

side of R3 to R4 and C7 ; other side of R4, 
one side of R5 and one headphone terminal 
to HT positive. 

Remaining side of C6 to one end of R2 and 
grid of V2 ; other end of R2 to GB negative 
No. 1. 

Remaining side of R5 to one end of trans- 
former primary winding ; other end of 
transformer primary. to anode of V2. 

One end of transformer secondary to grid 
of V3 (control grid). 

Screening grid (if any) of V3 to HT positive, 
and to C9 (if included). Anode of V3 to 
negative headphone terminal. 

Junction of R5 and transformer primary to C8. 
Remaining filament terminal of each valve - 

holder to chassis, or if an on -off switch is 
included, to one side of switch, other side 
of switch being earthed to chassis. 

The remaining end of transformer secondary 
to GB negative 2. 

Chassis or case to GB positive. 
The following remaining connections are 

earthed to the chassis and metal case: 
Rotor vanes of Cl, C2 and Ch ; remaining 
end of RI ; LT negative and HT negative ; 

remaining side of C7, C8 and C9 (if included). 
The foregoing list, together with the circuit 

diagram and other illustrations, should make 
wiring -up quite an easy job. The aerial coupling 
coil, as already mentioned, consists of a single 
turn of thick, rigid copper wire with one end 
on the stand -off insulator carrying the aerial 
terminal and the other end either carried on 
another insulator or connected direct to chassis. 
(Both ways can be tried to see which gives best 
results. On my own set I find an earth connec- 
tion unnecessary, and the aerial .coupling coil 
is not connected to chassis -it is simply a spiral 
termination to the aerial lead! But it works 
very well!) 

A six -pin type of coil can be used if preferred, 
but the much larger aerial coupling coil and 
tighter coupling in this kind of inductor is, in 
my opinion, likely to nullify some of the most 
attractive features of the set, such as stability, 
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set. If you cannot get one from this source,
a few hours planning and work will enable
you to make a similar case out of sheet metal,
olget one made to your specification by a firm
that specializes in this sort of work (such as
Messrs. PLilpot's, of Loughborough).

A metal shelf or chassis mounted half-way up
the inside of the case canies the walves, trans-
former and decoupling network. The three
variable capacitors-bandset, bandspread and
reaction respectivelv-are mounted on the metal
caseo in the lorver half, and the remaining odds
and ends are either mounted on the metal case
or suspended in the wiring.

All wiring connections are made with short,
direct rvires of a gauge heavy enough to give
rigidity, and all of the connections are soldered
carefully to enswe good contact.

A {bur-pin valveholder can be used as the
coil-holder, and as for the coils themselves, one
can use either standard four-pin plug-in coils,
or home:made ones of a similnr type. In the
Iatter case it scarcely matters which terminals
on the coil-holder you use for the respective
connections, provided of course that you arrange
the connections to the coil pins in a corresponding
fashion. But if ready-made coils are to be used
instead, you must of course adhere to the stan-
dardized connections prescribed by the makers
of the coils.

As the components in this set are laid out
in several different planes, it is difficult to show
the details clearly in a conventional layout and
wiring diagram, so a point-to-point wiring guide
will help to simplify the wiring and also the
checking of con{ections before switching on the
finished set for testing:-

Aerial to coupling coil; coupling coil to chassis
(op t iona l ) .

Top of grid coil to stator vanes of Cl and C2
and to one side of C5. Other side of C5
to grid of Vl and top of Rl.

Anode of Vl to one end of reaction coil and
one end of RFC.

Other end of reaction coil to one side of C4;
other side of C4 to stator vanes of C3.

One filament terminal of each valveholder to
LT positive.

Remaining side of RFC to R3 and C6 ; orher
side of R3 to R4 and C7 ; other side of R4,
one side of R5 and one headphone terminal
to  HT pos i t i ve .

Remaining side of C6 to one end of R2 and
grid of V2 I other end of R2 to GB nesarive
N o .  l .

Remaining side of R5 to one end of trans-
former primary winding ; other end of
trans{brmer primary to anode of V2.

One end of transformer secondary to srid
o f  V3 (cont ro l  g r id ) .

Screening grid (if any) of V3 to HT positive,
and to C9 (if included). Anode of V3 to
negative headphone terminal.

.Iunction of R5 and transformer prirnary to C8.
Remaining fi lament terminal of each valve-

holder to chassis, or if an on-o{I sri'itch is
included, to one side of switch, other side
of switch beinq earthed to chassis.

The remaining end of transformer secondary
to GB neuative 2.

Chassis or case to GB oositive.
The following remaining connections are

earthed to the chassis and metal case:
Rotor vanes of Cl, C2 and C3; remaininq
end o f  R l ;  LT  negat lve  and HT negat i re* :
renaining side of C7, CB and C9 (if included).

The foregoing l ist. together with the circuit
diagram and. other illustrations, should make
wiring-up quite an easy job. The aerial coupling
coil, as already mentioned, consists of a single
turn of thick, rigid copper wire with one eird
on the stand-off insulator carrying the aerial
terminal and the other end either carried on
another insulator or connected direct to chassis.
(Both  tays  can be  t r ied  to  see wh ich  g ives  besL
results. On my own set I f ind an earth connec-
tion unnecessary, and the aerial coupling coil
is not connected to chassis-it is simply a spiral
termination to the aerial lead! But it works
very rvell!)

A six-pin type of coil can be used if preferred,
but the much larger aerial coupling coil and
tighter coupling in this kind of inductor is, in
ny opinion, likely to nullify some of the most
attractive features of the set. such as stabilitv.
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RADIO CONSTRUCTOR 

CA 

c.oei 

Ca 
*LT 
*LT+ 
SGB 2 
*G6 -i 

The dotted lines shown in output stage apply only if a pentode output valve is used. 

Cl 
C2 
C3 

THE G3XT THREE -VALVER 

List of Components. 
1 100 µµF (60 -250 µµF). 

40 µµF (20 -50 µµF). 
200 µµF -(100- 500 µµF). 

C4 0.01 µF (0.001 -1 µF). 
CS 300 µµF (100 -500 µµF). 
C6 0.1 µF (0.05 -0.2 µF). 
C7 2µF (1 -4 µF). 
C8 2µF (1 -4 µF). 
C9 2µF (1 -4 µF) (if used). 
RI 3 M S2 (1 -5 M a). 
R2 1 M S2 (0.5 -1.5 M û). 
R3 50,000 S2 (30,000 -60,000 0). 
R4 20,000 El (10,000. 30,000 SZ). 

R5 20,000 S2 (10,000- 30,000 -S2). 

Note.- Capacity and resistance values are 
not very critical, and for those who wish to 

experiment with parts already in hand, 
maximum and minimum limits are suggested 
in brackets.) 

Set of 4 -pin short -wave coils (commercial' or 
home -made) ; 2 valveholders, 4 -pin type ; 1 

valveholder, 5 -pin type.; .1 coil holder (or 4 -pin 
valveholder) ; 1 R.F.C., short -wave type ; 

1 LF intervalve transformer, ratio 1 -3 or 1 -5 ; 

1 stand -off insulator ; terminals, screws, wire, 
etc. ; chassis, case and stand to specification 
(see text and diagrams) ; battery leads, plugs, 
etc. ; 1 on -off switch (optional -LT . leads can 
be disconnected at accumulator if preferred) ; 

phone jack (optional) ; 1 detector valve (triode), 
1 LF valve (triode) and 1 output valve (triode, 
tetrode or pentode). 2 -volt LT, 120 -volt HT, 
and 9 -volt GB. 1 fuse and fuseholder. 

smoothness of reaction, freedom from hand - 
capacity, constancy of calibration, etc., and also 
impair selectivity, although as a compensating 
factor the larger coil will doubtless give much 
stronger signals. This is a doubtful advantage 
as the majority of signals on the original model 
come in at SS to S9 plus on headphones under 
normal conditions, so there is little point in 
stepping up the signal input from the aerial. 

A refinement which might be added with 
advantage is a volume control across the 
secondary of the LF transformer. This would 
probably help still further in reducing background 
noise: 

It will be seen from the two photographs 
that the set is mounted in a most unconventional 
and novel way! It is carried on a swivel arrange- 
ment at the head of an inverted steering column 
and steering wheel obtained from a car- breaker's 

dump. The wheel makes a firm, stable base 
to stand on the floor, and the column, which 
is cut off with a hacksaw to a suitable height, 
brings the set to a convenient level for operation 
from one's easy chair. The simple swivel 
mounting enables the whole set to be swung 
round into a position that makes for easy tuning 
and accurate dial- reading. 

I find this set very useful for break -in working, 
in conjunction with my low -power transmitters ; 

and it is useful to add a simple make- and -break 
switch in series with the aerial, so that the latter 
can be disconnected for monitoring the signal 
from one's own transmitter. With the -aerial 
thus disconnected, a CW signal from a trans- 
mitter with a power of 5 watts or less can be 
heard quite naturally with the reaction well 
advanced, and does not " block " the set as it 
does if the aerial is on. 

(continued on page 404) 
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tlottetl l ines sftotut in output stage ipptJ' onb' iJ'a pentode output ttabe is usetl.

THE G3XT THREE.VALVER

List of Components.

cl to0 pplr (60-250 s.ptr).
c2 .+0 pplr (20-50 ppl.).
c3 200 p/,1'-(100-500 ppt').
c , l  0.01 pF (0.001- l  p l , ' ) .
C5 300 Pptt  (100-500 ppF).
c6 0.r  p l r  (0.0s-0.2 pF).
C7 2 pl:^ (l-tt pF).
cri 2 *F' (t-.t pF).
C9 2 pt ' ( t -4 pI ' )  ( i f  used).
R l  3  M( )  ( l - 5  N {  O ) .
R2  1  MO (0 . s -1 .5  N rO) .
R3 50,000 ()  (30,000-60.000 o) .
R4 20,000 o (10,000-30,000 Q).
R5 20,000 o (10,000-30,000 o) .

-l{ore. Capacity and resistaucc values are
not very critical, and 1br those rvho rvish to

experiment rvith parts aircady in hand,

maxirnurn and rninirnum limits are suggested

in brackcts.)

Set  o1 .1 , -p in  shor t - \ tave  co i l s  (cornrnerc ia l  o r

horne- rnade) ;  2  va lveho lders ,  '1 -p in  type ;  I

valveholder, s-pin type; I coil holder (or 4-pin

r-alveholdr:r) ; I R.F.C.' short-rvave type ;
1 L[' intervalve transfi)rrner, ratio l- i] or l-5 ;
I stand-oll insulator ; tertlr iuals, scrcws, lvite,

etc. I chassis, citse and stand to specifictlt ion

(see tex t  and d iagrams) ;  ba t te ry  l cnds ,  p lugs ,

c tc . ;  1  on-o f f  sq ' i t ch  (op t iona l - l ,T  leads  ca l t

be discounccted at accurnulator if preferred) ;
phone jack (optional) ; I detector valve (triode),

1 I-F- valvc (triode) and I output valve (triode,

tetrodc or pentode). 2-volt L'f, 120-volt HT,

and 9-volt GB. I fuse and fuschtl ldcr.

srnoothness of reactiorr, f ieedom liom harrd-
capacity, constatrcy of calibration, ctc., and also
impair selectivity, although as a cornpensating
factor the larger coil rvil l  doubtless give much
stronger signals. This is a doubtful advantage
as the majority oi signals on the original model
come in at 55 to 59 plus on headphones under
normal conditions, so there is l i tt le point in
stepping up the signal input lrom the aerial.

A refinement rvhich might be added rrith
advantage is a volurne control across the
secondary o{ the LF transformer. This rsould
probably hclp sti l l  further in reducing background
nolse.

It rvil l  be seen from the two photographs
that the set is mounted in a most unconverrtional
and novel way! It is carried on a srsivel arrange-
nent at the head of an inverted stecrins column
a n d  s r e e r i n g  r r h , e l  o h t a i n e d  f r o n r  a  c i t r - b r e a k e r ' s

durnn. fhe H'heel makes a firm, stable base

to siand on the floor, and the column, which

is cut off r ' i th a hacksarv to a suitable height,

brings the set to a convenient level for operation
fronr one's casy chair. The simple swivel

mounting enables the ivhole set to be sv'ung
round into a position that makes lbr easy tuning

and accurate dial-reading.

I f ind this set very uselul for break-in working,

in conjunction rvith my low-polver transmitters ;
and it is useful to add a simple make-and-break
s\vitch in series rrith ihe aerial, so that the latter

can be disconnected for monitoring the signal
frorn one's own transmitter. With the aerial

thus disconnected, a CW signal from a trans-

mitter rcilh a pov'er of 5 rvatts or less can be

heard quite naturally r.ith the reaction well

advanced, and does not " block " the set as it
does if the aerial is on.

\ ron t inued o t t  page 404)
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RADIO CONSTRUCTOR 

I CL VDI?SDALE 
FOR BARGAINS IN EX-SEItVIC 
BRAND New, in maker's cartons 
Ex. R.A.F. 
R.F. Unit 26 for 65 -50 mcs. 

5 -6 metres. 
R.F. Unit 27 for 85 -65 mcs. 

3.5 -5 metres. 
in popular use as convertors. 
Each unit coniplete with 3 valves 
VR136's (EF54) VR137 (EC52), 
S.M. Tuning, etc., etc., contained 
in neat metal case 9f x 7# x 4}ins. 
Voltages required H.T. 250V. 
L.T. 6.3V. 
CLYDESDALE'S 
PRICE ONLY 
6 way Jones type Flex Socket in metal cable entry cover, for 
R.F. 27, 26, 25, 24 etc. 
CLYDESDALE'S 3 6 POST 
PRICE ONLY each. ' PAID 

6 for 17/6d. 12 for 30/ -. 

35, POST - each. PAID 

BRAND NEW, in maker's cartons. 
MUIRHEAD SLOW MOTION DRIVE 

Ratio 48-1 dia., 3 in., fits standard spindle, drilled for 
escutcheon, milled edge OR main drive, metal locking tongue. 
CLYDESDALE'S POST ref 
PRICE ONLY . 1 6 each. PAID 

2 for 13/6d. 
BRAND NEW, in maker's cartons. 

MUIRHEAD SLOW MOTION DRIVE 
With dial 180 -0, and indice dia. knob Sin. overall 4in. as used 
in R1224; Wave meters, etc., fits standard spindle. 
CLYDESDALE'S 12 f 6 each. PAID PRICE ONLY 

BRAND NEW, in maker's cartons. 
VERNIER SLOW MOTION DRIVE 

With dial 180 -0, and indice, with 'provision for illumination 
dia. 3m., overall as used in R.F. 26, 27, etc., fits standard spindle. 
CLYDESDALE'S POST 
PRICE ONLY 9f6 each. PAID 

BRAND NEW -Ex. R.A.F. 
High Impedance Headphones. (S. G. Brown) Total imp. 
4,000 ohms. Ask for H.1.P.4KE. 
CLYDESDALE'S 7/6 POST 
PRICE ONLY 

Two pairs for 
per air. PAID 

.BRAND NEW MIC. & HEADPHONE 
ASSEMBLY 

in makers box 
Carbon Power Mic 
(Tannoy) in diecast hand 
piece with, press switch. 
Moving Coil H'phones 
(40 ohm. Coil) sealed and 
moisture proof with rubber 
earpieces all wired to a 
5 point moulded rubber 
plug. 

Ask for D14. 
CLYDESDALE'S PRICE 

ONLY 1'5 /6 per set. 

POST PAID 

Ex. R.A.F. 

Aircraft XMTII- 
T. 1154 Transmitter 

For " Fone," C.W. and M.C.W. complete 
with Valves, Circuit and plugs, etc., in 
metal case 14 x 16f x 8 f ins. less power pack. 

CLYDESDALE'S PRICE 

ONLY oil I O' IO' O each. 

CARRIAGE AND PACKING PAID. 
Full details on request. 

} 
( 

Power Units for T 
High Voltage H.T. I 

Output 1200 V. 200 m.a. 
Types 32 or 32A Input 12 volts 32 amps. l 
Types 33 or 33A. Input 24 volts' 16 amps. i 

Allal 
CLYDESDALE'S 26 "l PRICE ONLY 

BRAND NEW -Ex. R.A.F. 

A1134 BATTERY AMPLIFIER 

Two Stages, Two Valves, VR21; PM2HL 
VR35 QP22B, with Mic, QPP input and 
output transformers, for inter-corn, pre - 
amp, or mod. Unit Complete in metal 
case 7in. x 5in. x 4fin. finish black. 
With . Circuit. 

CLYDESDALE'S 1 J f POST 
PRICE ONLY each. PAID 

SEND NOW FOR NEW ILLUSTRATED LIST. (Write Name and Address in BLOCK LETTERS please). 

CLYDESDALE SUPPLY 
CO LTD 

iii 

R A D T O  C O N S T R U C T O R

ELVNESNAL&
FOR, BARGAINS IN EX-SEBVIC

CLYDESDALE'S
PRICE ONLY 35/- each.

POST
PAID

6 way Jones type Flex Socket lq metal cable entry cover, for
R..F. 27, 26, 25, 24 etc.
CLyDESDALE'S .> | t  POST
FniCe Onat a), !D each. . pAlD

6 for l ' l l6d. 12 for 3OI-.

BRAND NEW, in maker's cartons.
MUIRHEAD SLOW MOTION DRIVE

Ratio 48-l dia.. 3 in.. f i ts standard spindle, dri l led for
escutcheon, milled edge on main drive, metal locking tongue.
CLYDESDALE'S I- '  1' POST
PRTCE ONLY a  'Q each.  PAID

2 for l3l6d.
BRAND NEW, in maker's cartons,

MUIRHEAD SLOW MOTION DRIVE
With diat 180-0. and indice dia. knob 3in. overall 4in. as used

BRAND NEw,  in  maker 's  car tons
Ex.  R.A.F .
R.F. Unit 26 for 65-50 mcs.

5-6 metres.
R.F .  Un i t  27  fo r  85-65  mcs.

3.5-5 metres.
in popular use as convertors,
Each unit coriolete with 3 valves
vRl36 's  (EF54)  vR l37  (EC52 l .
S.M. Tuning, etc., etc,, contained
in neat metal case 9| x 7i x 4fins.
Voltages required H.T. 250V.
L.T. 6.3V.

i,n R1224, Wave meters, etc., f i ts standard spindle.

FII&""6ki$ I.zt6 each.

BRAND NEW-Ex. R.A.F.
High lmpedance Headphones. (S. G. Brown) Total imp.
4 ,000 ohms.  Ask  fo r  H. I .P .4KE.

FllSrtt"dr\ff ?/6 o", oui,. FliJ
T , . ^  ^ " i . s  f ^ .  i 1 / 6 ;

MIC. & HEADPHONE
ASSEMBLY
in makers box

Carbon Power Mic
(Tannoy) in diecast hand
piece with. press swirch.
Moving Coil H'phones
(40 ohm. Coil) sealed and
moisture proof with rubber
earpieces all wired to a
5 point moulded rubber
plug.

Ask for D14.
CLYDESDALE'S PRICE

oNlY | 5 /6 per set.

POST PAID

POST
PAID

BRAND NEW. in maker's cartons.

. VERNIER SLOW MOTION DRIVE
With dial 180-0, and indice, with provision for i l lumination
dia. 3in., overall as used in R.F. 26, 27 , etc., f i ts standard spindle,

Fi,"&""6'\i; gt 6 each. F?iJ

Ex. R.A.F.

Aircraft XMTR.
T. 1154 Transmitter

For " Fone," C.W. and M.C.W. complete
with Valves, Circuit and plugs, etc., in
metal case 14 x 16* x 8iins. less power pack.

, CLYDESDALES PRICE

oNLy lglO/lO/O *"n.
CARRIAGE AND PACKINC PAID.

Full details on request.

for T
, I

t ,
Types 32 or 32A lnput 12 volts 32 amps. 1
Types 33 or 33A. lnput 24 volrs 16 amps. -- 

')

Athat

Fl'"8r*"3k?$ 26!l
BRAND NEW-Ex. R.A.F.

AII34 BATTERY AMPLIFIER

T w o  S t a s e s .  T w o  V a l v e s ,  V R 2 l ;  P M 2 H L
v R 3 5  Q P 2 2 B - ,  w i r h  M i c .  Q P P  i n p u t  a n d
o u t o u r  t r a n s t o r m e r s ,  I o r  l n t e r - c o m ,  p r e -

amp. or mod. Unit  ComPlete in metal
casi '7 in.  x 5in. x 4{ in.  f in ish black.
With Circuit.

FIIS'*"6*19 l 5 |' """0. FRi;

Power Units
High Voltage H.T.

Ourput 1200 V. 200 m.a.

(

q

A
I
I

(
I

SEND NOW FOR NEW 'IIUSTRATED I.'SI. (Write Nome ond Adclres in BLOCK LEITERS please).

{OLYDE SI}ALE :X":i;



RADIO CONSTRUCTOR 

The Radioman's Shop 
CES ELECTRONIC EQUIPMENT 

Et-RCVR. Units 
R. 1155 Receiver 

A 10 Valve Communication and D.F. 
Rcvr. for 18 -3 mcs. 1500 -600 kcs. 500 -75 
Kcs. in 5 W.B. complete with valves, 
Circuit and plugs etc., in metal case 
16f x 9 x 9ins. less power pack. 
" Airtested " before despatch. 

CLYDESDALE'S PRICE 

ONLY £12í121U each. 
CARRIAGE AND PACKING PAID 

Full details do request. 

r T.1154 - R.1155 
L.T. /H.T. 

1 Outputs -7.2 V. 13 amps. 
225 V. 110 m.a. 

Types 34 or 34A. Input 9.3 volts 23 amps. 
Types 35 or 35A. Input 18 volts 12 amps. 

abat 
7 CARRIAGE l each. PAID 

BRAND NEW- - 
JUNCTION PANEL 10D/13336 

for the A1134 
Contains matching sockets, terminal 
blocks etc., mtd on a board 6in. x 4in. 
CLYDESDALE'S zit' s POST 
PRICE ONLY each. PAID 
BRAND NEW- 

ELECTRO- MAGNETIC 
MICROPHONE' for A1134 

Imp. 50 ohms, with switch, short lead 
and two -way socket. 
CLYDESDALE'S 

e% 
¡ s POST 

PRICE ONLY each. PAID 

BRAND NEW - 
CERAMIC WAFER 

ROTARY W/C SWITCH 
3 Ceramic (Wearite type). 
Wafers. 5 positions 
Single Pole each. 
Overall length 8in. x 2 4-in. 
wide. Ask for CWS351E. 
CLYDESDALE'S PRICE 

ONLY 3' 11 each. 
POST PAID 

CERAMIC COIL FORMERS 
Length 30mm. Overall dia. 20mm. dia. of centre 1lmm. 
As used in I.F. Units, 24, 25, 26. Ask for C.F.1.E. 
CLYDESDALE'S c POST 
PRICE ONLY 6d each. PAID 

4/6d. dozen. 

2 GANG TUNING CONDENSER 
Max cap 500pf. per section, with trimmers, ceramic insulation. 
Size 24in. x 3in. x 2in. Ask for D46. 
CLYDESDALE'S. Li POST 
PRICE ONLY V each. PAID 

VARIABLE AIR SPACED CONDENSER 
(Stratton 339) 

Lab built, on DL9 insulation, brass . vanes Caps. . 3/50pf. or 
2/100pf or 4 /200pf. as connected. Size 2fin. x 24in. x 1fin. 

Ask for D49. 
CLYDESDALE'S 
PRICE ONLY 4' 11 POST 

PAID 

CIRCUITS 
Circuits available : T.1154, 2/3d., R.1155, 1/3d., B.C. 348, 1/3d., 
R.1116, 2/3d., M.C.R.1., 2/9d., R.1124, R.1125 -P.U., 1 /9d., 
R.1224, 1 /3d., I.F.F. (U.S.A.), 1/9d., SCR -274 -N (Command Eq.) 
4/6d., SCR-269-A (Compass), 2/6d., A1134, 1 /3d., RI147, 1/3d., 
R1132/R1481, 1 /3d., all post paid. 

CO -AXIAL CABLE 
Coil (12 yds) first class co -axial cable. Approx. 80 ohms. 12 mm. 
CLYDESDALE'S POST rj'f 
PRICE ONLY 6 Per Coil. PAID 

Any length of Top Grade Co -axial Cable. 52 ohms. 12 mm 
CLYDESDALE'S 6d POST 
PRICE ONLY Per Yard. PAID 

Minimum length 20 yards. 10 /- 
BRAND NEW, in maker's carton 

A MAINS MOTOR 
opfor 200 -250 volts A.C. by simply' 
wiring, data supplies. 
MOTOR GENERATOR TYPE 29 
Input 24 volts. '16 amps. Output 
1200 volts. 200 ma. Dimensions 
11 x 54 x 5 -(ins. 
Very useful for light bench work, 
a lin. spindle is available for driving 
when the fan is removed. 

CLDESYDALE'S 2 L! ' POST 
PRICE ONLY v - each. PAID 

2 BRIDGE STREET, GLASGOW,, C.5 
'Phone : SOUTH 2706/9 

VISIT OUR BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND 

iv 

R A D I O  C O N S T R U C T O R

o
cBs NLECTBONIC

$
f,

R-RCVR. Units
R. ff55 Receiver

A l0 Valve Communication and D.F.
Rcvr. for 18-3 mcs. 1500-600 kcs. 500-75
Kcs, in 5 W.B. complete with valves,
Circuit and plugs et6., in metal case
l6 i  x  9  x  9 ins .  less  power  pack .
" Airtested " before despatch.

ctyoESoaLBis pnrcs

o^r" lBl2ll2l0 "^.n.CARRIAGE AND PACKING PA]D
Full details dn requesr.

r T.lt54 - R.1r55
, L.T./H.T.

f  Ou,ou , r -Z .Z  V.  l3  amps.
2 2 5  V .  1 1 0  m . a .

Types 34 or 34A. Input 9.3 volts 23 amps.

__  Types  15  or  35A.  Inpur  l8  vo l rs  l2  amps.
Ui.t

i / l l  each. 
.ARRIA.E

BRAND NEW-
JUNCTTON PANEL l0D/13336

lor the All34
Contains matching sockets, terminal
blocks etc., mtd on a board 6in. x 4in.

FftI3,*"6*ii 4/6*"' FliS
BRAND NEW

ELECTRO.MAGNETIC
MICROPHONB for A1134

Imp. 50 ohms, with switch, short lead
and two-way socket.

ftr&""8ki? 5/6*"n. i??3

The Badiornanes Shop
E UIPl | [D

BRAND NEW-
CERAMIC WAFER

ROTARY W/C SWITCE
3 Ceramic (Wearite tvDe).
Wafers. 5 ooiiti6ns
Single Pole 

- 
each.

Overall length 8in. x 2iin.
wide. Ask for CWSlslE-
CLYDESDALE'S PRICE

o*t" 3/lI each.
PqsT PAID

CERAMIC COIL FORMERS
Length 30mm. Overall dia. 20mm. dia. of centre l lmm.
As used in R.F. Units, 24, 25, 26. Ask for C.F.I.E.

FftLT'"6Ri,9 6d. each. i?is

o
1TT

4/6d. dozen

2 GANG TUNING CONDENSER
Max -cap 500pf, per secrion, wirh rrimmers, ceramic insulation.
Size 2jin. x 3in. i 2in. Ask for D46.

F."'.T'"6ki; 7t6 each. F?iJ

(Stratton 339)
Lab built, on DL9 insulation. brass vanes Caos. 3/50Df. or
2 / l00pf  o r  4 /200pf .  as  connecred.  S ize  2 j in .  i  Z { in .  x  t * in .

sll&""3,!:9 4t|'l POST
PAID

CIRCUITS
Ci rc_u i rs  a -va i lab le  :  T . l  154.2 /3d . ,  R . l  155.  l /3d . ,  B .C.  148,  t /3d . ,
R . n  l 6 .  2 / J d . ,  M . c . R . t . .  2 / 9 d . .  R . t i z n .  n . r r : s _ p . u . .  r 7 q a . .
R.1224,  l /3d . ,  I .F .F .  (U.S.A. ) .  l /9d . .  SCR 274-N (Command 'Eo.  j
4 /6d . .  SCR-269 A (Compass) .  2 /6d . .  A  I  t34 ,  l /3d . ,  R I  t4? ,  l / Jd . ;
R l l 3 2 / R l 4 8 l l i 3 d .  a i l  ; o s i  n 2 i d  

' ,

CO-AXIAL CABLE
Coil (12 yds) first class co-axial cable. Aoprox. 80 ohms. l2 mm.

F[tt?tt"6r\i; 71o^ per co'. F?iJ
Any length of Top Grade Co-axial Cable. 52 ohms. 12 mm,

Flt".Tt"6it; 6d' o., tu,o. !?iJ
, Vinilqum length 20 yards. 10/,

BRAND NEW, in maker's carton
A MAINS MOTOR

for .  200 -250 vo l l s . .  A .C.  by  s imp ly
wrflng, qata supples.
MOTOR GENERATOR TYPE 29
Inpur  24  vo l ts .  l6  amps.  Outpur
1200 volts. 200 ma. Dimensrons
l l x 5 * x s + i n s .
Very useful for light bench work,
a  l in .  sp ind le  i s  ava i lab le  fo r  d r iv ing
when the fan is removed.

ca - | posT
zo'- each. bi iD

CLDESYDALE'S
PRICE ONLY

2 BRIDGE STREET, GLASGOW. CJ I
'Phone: SOUTH 270619 

- 
I

VTSIT OUR,  BRANCHES tN SCOTLAND,  ENGLAND AND NORTHERN IRELAND I

2 BRIDGE STREET, GLASGOW, CJ



RADIO CONSTRUCTOR 

BOOK REVIEW 
" Very High Frequency Techniques " : Published 

by McGraw -Hill Publishing Co., Ltd., 
Aldwych House, London, W.C.2. In two 
volumes, Vol. 1 554 pp., Vol 2 476 pp. 84/- 

These two most interesting volumes have been 
compiled by the staff of the Radio Research 
Laboratory at Harvard University, and deal 
mainly with techniques of general interest at 
frequencies above 100 Mcs. They are well 
printed on high quality paper, and are very 
comprehensively illustrated. 

Volume 1 contains 22 chapters dealing with 
various types of aerials, impedance matching, 
ultra high- frequency measurements, direction 
finding, and honing systems, power generation, 
various types, of oscillators, including resnatrons 
and magnetrons, and modulators. 

Volume 2 deals more with the receiving side, 
and its 13 chapters cover power measuring 
devices, general receiver considerations, trans- 
mission line filters, tuners, detectors, and mixers, 
local oscillators, intermediate frequency ampli- 
fiers, receiver output circuits, and measuring 
equipment. 

The present -day trend towards the higher 
,frequencies demands comprehensive data and 
information on these techniques. Such infor- 
mation has, up to now, been very scarce, and 
particularly in the case of the magnetron -an 
essential in war -time radar equipment. 

Data has been included on the operation and 
characteristics of typical magnetrons. 

The above synopsis is necessarily very sketchy, 
as our space is so limited, so that it is impossible 
to more than indicate roughly the ground covered. 
Much of the information contained therein will 
doubtless be " above the heads " of our average 
readers, but it is equally certain that a great 

.deal of it will be of interest and value to those, 
particularly the transmitting amateurs, who are 
interested in the new high frequency bands 
which are gradually being released. 

H.O. 
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QRP CONTEST 
Our companion journal " Short Wave News " 

is sponsoring the Second SWN QRP Contest. 
For those readers of Radio Constructor who are 
actively interested in low power transmission, 
we are repeating the details and rules of the 
contest in the hope that they will join in the fray 
and help to make the affair an even greater 
success than the first contest was. 

RULES AND CONDITIONS. 

(1) To be held over the period of Friday, 
October 29th (2200 GMT) to Sunday, 
October 31st (2200 GMT). 

(2) Power supply to the transmitter is limited 
to one stan,dard 120 Volt HT battery. 

(3) Power output is limited only to that which 
can be obtained the battery. 

(4) A contestant may contact any given 
station more than once, providing that 
not more than one contact is made per 
band with that station. 

(5) Contestants may choose any, or all, of 
the following bands : 1.8, 3.5, 7 and 

Mcs. 

(6) Either AC or DC can be used to supply the 
filaments of the valve(s). 

(7) No signal transmitted with a T7 note 
(or under) will be allowable. 

(8) Conditions of the licence must be 
observed. 

(9) Contest is restricted to stations with the 
following prefixes : - G, GC, GD, GM, 
GW, GI. 

(10) Points to be scored as follows : One 
, point per contact multiplied by the 

number of countries worked, multiplied 
by ' the number of bands worked - 
provided that at least five stations are 
contacted on each band. Thus : - 

25 stations worked 
3 bands used. 

10 countries worked: 

(11) 

25 points. 
25 x 3 75 points 
25x 3 x 10 750 points. 

Completed logs, typed if possible, must be 
returned to this office within 14 days of 
the close of the Contest. 
Address logs to " QRP Contest," c/o 
Short Wave News. 

(12) Details of equipment used during the 
contest must be submitted with final log 
(and a photo of gear if possible). 

R A D I O C O N S T R U C T O R

BOOK REVIEW
" Yery Hfuh Frequency Techniques " : Published

by McGraw-Hill Publishing Co., Ltd.,

Aldwych Houseo London, W.C.2. In trvo

volurnes, Yol. I 554 pp., Vol 2 476 pp. Sl/-

These tr.o most interesting volumes have been

compiled bv the staff of the Radio Research

Laboratorv at Harvard University, and deal

mainly with techniques of general interest at

Iiequencies above 100 Mcs. They are rrell
printed on high quality paper, and are very
eomprehens ive l r  i l l usLra ted .

Volurrrc I contains 22 chapters dealing rvith

various typcs of aerials, impedance matching,

ultra high-{iequency tncasurements, dircction

finding, and honing systernsr polver generarron,

various types of oscil lators, including resnatrons

and magnetrons. and rnodulators.

Volume 2 deals more rcith the receiving side,
and i t s  l i l  chap lc rs  r .over  power  rneasur ing

devices, general receiver considerations. trans-
mission l ine fi l tcrs, tuners, detectors, and rnixers,

local oscil lators, intcrmediate {iequenc,v ampli-
l iers, rcceiver output circuits, and measuring

equrpment.

'I ihe 
present-day trend towards the higher

licquencies demnnds cornprehensive data and
inlbrmation on these techniques. Such infor-
mation has, up to no$', been verv scarce, aud
particularly in the case of the mngnetron-an

essent ja l  i r r  rvar - t i rne  radar  e r lu ipment .

I)ata has been included on the operation and
characteristics o{ typical magnetrons.

The above synopsis is necessarily very sketchy,

as our space is so l imited, so that it is impossible
to more than indicate roughly the ground covered.
Much of the information contained therein I,ill
doubtless bc " above the heads " of our average
readers, but it is equally certain that a great

deal of it wil l be of interest and value to those,
particularly the transmitting amateurs, x'ho are
interested in the nerv high frequency bands

which are gradually being released.

QRP COI\TEST
Our companion journal 'o Short Wave News "

is sponsoring the Second SI[/N QRP Contest.
For those. readers of Radio Constructor who are
actively interested in low power transmissions
rre are repeating the details and rules of the
contest in the hope that they wil l join in the fray
and help to nake the aflair an even greater
success than the first contesf, was.

RULES AND CONDITIONS.

(l) To be held over the period of Fridav"
October 29th (2200 GMT) to So"doy,
October 3fst (2200 GMT).

(2) Porrer supply to the transmitter is l imitea
to one staqdard 120 Yolt IIT battery.

(3) Pou'er output is l imited only to that rvhich
can be obtained the battery.

(.1) A contestant rnay contact any given
station more than ohce, providing that
not more than one contact is rude oer
band rv i th  tha l  s ta t ion .

(5) Contestants rnay choose any, or all, of
the follorving barrds: 1.8, 3.5, ? and
14 Mcs.

(6) Either AC or DC can be used ro supply th€
fi laments of the valve(s).

(?) No signal transmitred with a T? note
(or under) wil l be allowable.

(ti) Conditions of the l icence must be
observed.

(9) Contest is restricted to stations .with the
following prcfixes : G, GC, GD, GM,
G W ,  G I .

(10) Points to be scored as follows: One
point per contact multiplied by the
number of countries worked" multiolied
by  the  number  o f  bands  workcd-
provided that at least f ive stations are
contacted on each band. Thus:-

25 stations worked

3 bands used.

l0 countries worked.

25 points.
25 x 3 ?Spoints
25x 3 x l0 750 points.

(l l) Completed logs, typed if possible, musr be
returned to this olfce v'ithin 14 davs of
lhe  c lose  o f  the  Contes t .
Address logs to " QRP Contest," cf o
Short Wave News.

(12) Details of equipment used during the
contest must be submitted with final los
(and a  photo  o f  gear  i f  poss ib le ) .
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RADIO CONSTRUCTOR 

FROM THE MAILBAG 

WALKIE TALKIES 

Dear Sirs, 

With reference to the article on modifying 
Walkie Talkies (August issue, page 342), I am 
afraid that I do not agree that improvement 
of the RF stage results in no great increase in 
efficiency. 

In the 18 Set series, the RF stage was roughly 
tuned by the PA tuning circuit (see Fig. 1). 
I say " roughly " because normally the PA tuning 
circuit would be adjusted for maximum dip in 
anode current and would probably be far off 
the correct tuning for the receiver RF stage. 

RlC 

AVC LINZ 

Fig. 1. (left) he TX PA circuit and (right) the 
RX RF stage. " A " goes to the RF socket on 
TX panel and " B " goes to RF pin on RX 5 -pin 
plug. In the 18 Set, the circuits are permanently 
connected as shown by the dotted lines from A -B. 

However, when it.was desired to receive a station, 
and the TX was not required, a considerable 
increase in signal strength was obtained by tuning 
the TX PA circuit for maximum signal strength. 
So that, the No. 18 Set, when used for reception 
only, should be provided with a tuned circuit 
for the RF stage. A suitable circuit is shown 
in Fig. 2. 

Sincerely yours, 
G. H. HEPPEL, GM2DRB (Sutherland) 

* * * 

Dear Sirs, 
Why not a Feature Circuit of the Month ? 

This would consist of a theoretical diagram only . 

and to be any type of gear (receivers, trans- 
mitters, amplifiers, etc.), either battery or mains, 
and which has been built using ex -WD gear. 

Can anyone tell me of a quick and efficient 
method of curing binding vanes on the R1155 
receiver tuning variables without removing them ? 

Sincerely yours, 
A. W. MANN (Middlesbrough). 

C 098 
Fig. 2. L2 and L2 are standard SW coils to 
cover 6 -9 Mcs. Cl is 100 µµF and C2 is 
160 µµF. Points A and B are connected to RF 
pin on receiver and chassis respectively. 

* * * 

Dear Sirs, 
Could any reader give me details of a small 

receiver, which appeared late in 1938 in a paper 
(NOT a radio magazine), in which I am particu- 
larly interested ? The set in question used an 
old Lissen valve which had some peculiar internal 
connection, one single head -piece, and the whole 
thing worked from a 4.5 volt torch battery. At 
the time I built the set and it worked ! Since 
then, the RX has been dismantled and the circuit 
lost, so that any help from readers would be 
greatly appreciated. 

Best wishes, 
K. J. BAILIE, 

(10a, Neeld Parade, Wembley, Middx.) 

THOSE VALVE BASES AGAIN 
Dear Sirs, 

With regard to the correspondence on paxolin 
bases on high frequency _equipment, these 
frequencies are principally used for radar and 
require broad band -width. As most sets already 
have damping resistors across the tuned circuits, 
for this purpose, there is little object' in using 
ceramic types except to withstand adverse 
tropical conditions. 

Yours sincerely, 
L. F. SINFIELD (Luton). 

(Several correspondents have taken the wrong 
turning on this subject ! In the original letter, 
E. J. Clarke asked why a ceramic valve -holder 
was used when the actual valve -base is normally 
paxolin or some similar material. The point was 
that if !here was any leakage across the pins in 
the valve -base then there is no point in having 
ultra low -loss material in the valve- holder, since 
any leakage would already be presesnt.. Whilst we 
agree with L. F. Sinfield that for pulse operation 
a paxolin holder is satisfactory, we still have had 
no explanation to reader F. T. Randell's comment 
that on the RF 26 and 27 Units the coils are wound 
on moulded bakelite formers ! -Ed.). 
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H T +  P A  A N O D E

FROM THE M AILBAG

WALKIE TALKIES

Dear Sirs,

With reference to the article on modil i ing
Walkie 

'falkies 
(August issue, page 312), I am

afraid that I do not agrce that imDrovemcnt
o f  t h e  R F  s l u g e  r e s u l t s  i r r  n o  g r e i r l  i n c r e a s e  i r r
ef{iciency.

In the lB Sct series, the RF stagc rras rorrghlv
t u n e d  b y  r h e  P {  t u n i n g  c i r e u i t  ( s e e  l i g .  I ) .
I say " roughly " because normallv the PA tuning
circuit r.ould be adjusted for maximum dip in
anode currenl and rrould nrobablv bc far off
l h e  c o r r e . l  t u r r i n g  f o r  t l r c  i e e e i v e r  R F  ' l u g e .

c oga

Fis. 2. L2 and L2 arc standqrd SV coils to
co;er 6 9 Mcs. Cl is 100 ppl' and CZ is
160 uuF. Poiltts A and B are connected to Rl'
pin oru receiuer qnd chqssi.s respectiuellr,

* * *
.Dear Sirs.

Could anv reader give me details of tr srnall
receiver, rrhich appeared late in 1938 irr n ptper
(NO'Ii a radio uragazine), in rvhich I anr particu-
larly interested ? The set in question used an
old Lissen valve which had some pcctrl iar intcrnal
connection, one single head-piece, and the rvhole
thing rrorked liorn a .1,.5 voli torch battery. At
the time I built the set and it wrrked I Since
then- the RX has bcen dismantled and the cirr,uil:
lost, so that any help from rcadcrs rvoutrd bc
greatlv appreciated.

Bcst rvishcs,
K.  .1 .  BAIL I IT

(10a, Neeld Parade, \\ 'ernli ley, Middx.)

THOSE VALVE BASES AGAIN

I)car Sirs,

\\ ' i th regard to the corresponderrce on paxolin
bases on high frequency equipment, these
fre(uencies erre prirrcipally used lbr radar and
require broad band-width. As most sets alreadr"
have damping resistors across the tuned circuits,
lbr this purpose, there is l i tt le object' in using
ceramic types except to lr ithstand advcrse
tropical conditions.

Yours sincerely,
L. F. SINI-IELD (Luton).

(Sexeral correspondents Imve token the urong
turning on this subject ! In the original letter-
E. J. Clarke asked ul4r a ceramic ralae-holder
uas used uhen the actual ualue-base is normally
paxolin or some similar materiql. The point was
that if there uas any leakage across the pins in
the ualae-base then there is no point in hoaing
ultra low-loss material in the ualxe-holder, since
any leakage uould alread.y be presesnt. Whilst ue
agree uith L. F. Sinfield, that for pulse operation
a paxolin holder is satisfoctory, we still haue had
no explanation to reader F. 7'. Randell 's comment
that m the RF 26 and 27 L nits the coils are uountJ
on moulded bakelite formers !-Ed.).

+ t  I
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+=, lczo^ A V C  L I N .

lr ig. l. ( left) thc 
'I 'X 

PA circuit oncl (right) the
RX R,l ' stage. " ,4 " gocs to the RI- socket on
TX parrcl and " I l o' gocs to Rli pin ort RX S-pin

1tlug. ln thc 18 Set, the circuits ore permanently
conrrecled cs sioren by tlrc dotted l ines J'rom A*I).

Hou'cver, rvhcrrit w'as desired to recejue a station,
and thc TX v'as not required, a considerable
increase in signal strength rvas obtained by tuning
the TX PA circuit for maximum signal strength.
So that, the No. l8 Set, rvhen used for reception
only, shoukl be provided H'ith a tuned circuit
for the RF stage. A suitable circuit is shorsn
in Fig. 2.

Sincerely yours,

G. H. HIIPPIIL, GM2DRB (Sutherland)

* * *
I)ear Sirs-

Why not a Feature Circuit of the X{onth ?
This would consist of a theoretical diagrarn onlv
and to be any type oJ gear (receivers, trans-
mitters, amplif iers, etc.), either battery or mains,
and v'hich has been built using ex-\\ 'D gear.

Can anyone tell ne of a quick and efl icient
method of curing binding vanes on the R1155
receiver tuning variables rrithout removing them ?

Sincerely vours,

A. \\ ' . I\{ANN (Middlesbrough).

R r c
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Inexpensive 
Television 

By G2ATV & G3AYA 

IN our last instalment - we described a voltage - 
doubler type EHT supply, and stated that 
we used this type simply because the com- 

ponents needed were easily obtainable. We are 
now glad to report that the supply position 
regarding EHT transformers has improved 
greatly since then, and we have seen some very 
nice samples, including one which catered not 
only for EHT half -wave rectification, but included 
all LT and HT secondaries needed for the opera- 
tion of the complete televisor. 
C.R. Tubes. 

Operating data on the VCR97 and 5CP1 
cathode ray tubes is given in the following tables, 
and the base connections are shown in Fig. 1. 
The VCR97, tube, by the way, is best purchased 
with the 6A unit in which it is used, as the 
chassis with the tube mounting will be found 
most useful -see the illustration in last issue. 
The cost is little, if any,, greater than is that 
of the tube alone, and the rfmaining components 
such as VR91's, VR54's, potentiometers, and so 
on, are not -to be ignored, either. Similarly, the 
5CP1 will be found in the Loran Indicator Units, 
type ID -6, AN /APN -4, which, besides the 
mounting arrangements, provides a veritable host 
of components for future use. Amongst these 
are numerous resistors, capacitors, potentiometers, 
valveholders, switches, some 30 valves of various 
types -some of these units are sold less valves - 
a 100 kcs. crystal, and LF transformers which 
are used in various oscillator circuits. 

With both tubes, the holders should be arranged 
so that the key is either at the top or the bottom. 
Should the picture then not be the right. way 

5 C P 1 

U.S.A. Army - Navy preferred type, 
incorporating an intensifier for maximum 

deflection sensitivity. 
Heater V 6.3 V 
Heater I 0.6 A 
Val - 575 
Va2 - 2000 
Va3 - 4000 
Vg - -60 cut -off. 

Deflection sensitivity- 
DI D2 in mm /volt D.C. 
0.28 
D3 D4 in mm /volt 
0.32 

ì9G 

up, or reversed as when looking in a mirror, it 
is simply a question of reversing the connections 
to the X and Y plates, or between pairs, in order 
to rectify matters. 
VCR97 Network. 

The circuit of the supply network to the various 
electrodes of the VCR97 is shown in Fig. 2. 
The heater is run from its own separate winding, 
either on the EHT, or one of the other trans- 
formers, and one side is joined to cathode to 
prevent any undesirable ripple modulation of 
the beam, and to prevent any excessive potential 
between heater and cathode. 

R9 ensures a fixed amount of negative biassing 
voltage on the grid, the absence of which might 
damage the tube. VR8 is a variable bias control, 
and the spindle should be brought out to the 
control panel to allow the brilliance of the picture 
to be varied. The same applies to VR6, the focus 
control ; careful adjustment of these two controls 
one against the other makes quite a difference 
to the clarity of the picture. 

The resistors R3, 4, 5, and 7 are part of the 
potentiometer designed to give the correct 
relative potentials to the various electrodes. 
R3, 4 and 5 could consist of one resistor only, 
but as in the case of the EHT bleeder, the use 
of several resistors in series minimises risk of 
" flash -over." 

Anodes 1 and 3 and the graphite coating, are 
connected together (Pins 5, 7 and 10), and are 
taken to the junction of RI and R2. One each 
of the X and Y plates, pins 8 and 9, are taken 
via decoupling resistors R10 and Rl l to the same 
point. The other two deflector plates, pins 11 

V C R 97 

Heater V 
Heater I 
Val 
Va2 
Va3 
Vg 

Heater V 
Heater I 
Val Va3 
Va2 1 

Vg 

G. E. C. E- 4504 B -16 
MULLARD ECR -60 

G.E.C. - 4 V - 1.1 A - 2500 max - Va3 x 0.175 mean - 5000 max 1000 min - - (Val x 0.04v) max. 
MULLARD - 4V. - 1.0A - 2500V - 250 to 450V - 1 to 100V 

ToInexpenslve
Television

By G2ATV & G3AYA

f \  o r .  la : t  ins l i r ln ren l  we descr ibed u  vo l lage-

ldoub ler  t1 'pe  l ' .HT supp ly .  and s rared  rha t
s  e  used I  h is  t  vpe  s imp l l .  bee ause the  com-

ponents nceded were easily obtainable. We are
norv glad to report that thc supplv position
regarding EII ' | translbrmers has irnproved
g r e a t l y . i n q s  l h c n .  a n d  u . e  h t v e  s e e n  s o m e  v c r y
n ice  s i rmp lcs .  inc lud i r rg  one u .h ieh  cu tered  no i
onlv for l iHil] hall-*'avc rectif ication, but included
all l,T and HT secondaries nceded for the ooera-
t i o n  o f  t h e  e o m p l e t c  t r . l r . r i s o r .

C.R. Tubes.
Opera t ing  da ta  on  the  VCl ig?  an t l  SCPi

cathode ray tul)es is given in the ltrl lorring talrles,
and the base connections are shorrn in Fig. I.- l ' h e  

\  ( i l l q ?  t r r l , r . .  l ' 1  l l r r .  r r i 6 .  i r  l r e s t  p u r c h a s e d
rrith the 6A unit irr g'hich it is used. as the
chassis t ith thc tubc lrourrl. ing rri l l  bc Ibuntl
i l r r r s l  u r c l u l  s e e  l h 0  i l l u s t r i l l i u n  i l t  l a s l  i s s u e .' l ' h c  

c o . t  i :  l i t t l r . -  i f  i r r r r . , g r e a l e r  t l l i u r  i s  t h i r t
, r l  t l r r .  t u l r e  u l o n c .  a r r d  t h c  i r n r i t i r r i l r g  r . ( ) t l D ( , n e n l s
such ts  V . l l9 I ' s ,  V  l t5 .1 , ' s ,  p r i te r r t io r r i c tc rs ,  u rnd  so
r)n, i lrc not 1o bc igrroretl. cither. Sirrri larlv, the
5(1|' j1. rvil l  he l irunrl in [he Loran Indicator l inits"
l l n c  l l ) - b .  . \ \  \ l ' N - 1 .  r r h i e h ,  l , e . i r l c s  r h c
rn()urrting arrang()Iloirt.s. 1tror' ides a \critable host
r ) l  (o rnpor len ts  l i r r  l i r l .u rc  use .  , \n rongs t  thesc
:lr(: rlult lcrous rcsist ors, <.apacitors, polentiouretcrs,
ra lvcho l t l c rs ,  s l i t . r .hes"  sorne  l l0  r 'a l t . cs  o l  r .a r ious
tvpcs  sonre  o [  lhcse  ur r i t s  a rc  so l l  l css  va lves
a 100 kcs .  < . r r .s ta l ,  an t l  l - I r  t ra r rs l i r rncrs  rvh ich
i t r e  r t s r r l  i r r  r l r r i o r r .  r r . r . i l l r r t r r r  t . i r n r i t s .

\\ i th both l.ubr:s, thc holdcrs should hc arranged
so tha t  thc  kcr  i s  c i ther  i r t  t l re  top  or  the  bo t to t r .
Shou ld  thc  p ie lu rc  lher r  no t  be  the  r igh t .  r ray

S C P r
I i .S . , { .  r \ rn rv  - \avv  pre l i , r re t l  t r  pc .
r r rcorpora t . ing  an  in t .ens i f i c r  l i l r  n rax i r t run t'  

r l e l l e ,  t i l r r  . r . n . i l i r  r t r .

Hearer  V  6 .3  V
I lea tc r  I  0 .6  , \
V a I  ; 7 5
\  i r f  :U i l0
\ra3 1.000
Vg - --60 cut-off.

Deflection sensitlr ity. -

I)l D2 in rnm,.volt I).C.
0 .28
J)3 D.I in mm./volt I).C.
0 .32

up, or reversed as when looking in a mirror. it
i s  s imp ly  a  ques t iou  o f  revers ing  the  connect ions
to  the  X and Y p la tes .  o r  be lween pa i rs .  in  o rder
to rectify matters.

YCR97 Network.
The circuit of the supply network to the various

electrodes of the VCRg? is shown in Fis. 2.
The hea ler  i :  run  l rom i l s  o r .n  separ r te  w ind ing"
either on the EHT, or one of tho other trans-
formers, and one side is joined to cathode to
prevent anv undesirable ripple modulation of
the bearn, and to prcvent any excessive potential
betrreen heater and cathode.

R9 ensures a fixed amount of negative biassing
loltage on the grid, the absenr:e of lvhich mighi
t l a r n i r g e  l h e  t u h r .  V  R 8  i s  a  v r r r i a b l c  h i a s  e , r n t i o l ,
u r r r l  l h e  s p i n d l e  

" h o u l d  
h e  L r r o u q h t  r r u l  t o  t h c

c o r t l r o l  p i r r r e l  l o  r r l l o w  t h e  b r i l l i a n c e  o I  t h e  p i c l u r e
l o  L c  v a r i c d .  f h c  s i r m c  a p p l i r . -  t o  V R ( r "  t h e  l o , . u s
corrtrol ; eareiul adiustmetrt ol these two controls
one against thc other makes quite a dif l 'crince
t , r  t h r .  e k r i t y  o l  t h c  l r i e t t r r c .'fhc 

resistrirs R3, .1; 5, and ? nre parr o[ the
p o l c r r t i o r n c l e r  d c . i g n c d  t o  g i r e  t h c  e o r r r . r . l
r e l r t t i \ c  p ' r t e n t i i r l .  t r r  t h < .  r i r r i o u .  e l e r . l r o r l r . s ,
l l i l" l  and 5 coukl consist ol one resisl.or onlv-
l r u l  r r s  i r r  l h r ' , a ' c , , l  r h o  l l l l T  I ' l , . , r l t . r ,  t h r . u s , .
o[ several resistor.s in serics minirnises risk o['
" f lash-or-er."

.\noclcs I and il and tl ic grnphite coating arc
| i l n r r r ' r ' l r . d  t , r g e t h e r  ( l , i r r :  5 .  7  r n d  l t ) ) .  a n d  r r r r .
l i r k n r  I o  t h e  j u r r , . t i o r r  r ' l  l l  l  u r r d  I l ] .  O r r c  c a c h
o{ the X and Y plates, pins B and 9, are t.nken
via de<rrupling rcsistors Il_10 and [l l l  to the sarne
point. The other two deflcctor platcs, pins 1 [

\r C R 97 c. E. C. E 4.504_.8 16
}ltrLLARD IICR_60

G.E.C.
Hea te r  \ r  -  1 \ r
Hca te r  I  -  l . l  A
\ral - 2500 r.ax
Ya2 -  Va3 x 0.1?S mea'
\'a3 - 5000 rnax 1000 rnin
\tg - -- (Yat x 0.0{,r') max.

l{ULL;\Rl)
Heatcr \r - {V.
Heater I  -  l .0A
Yal- \ ra3 -  2500V
\  a 2  2 s o  r o  l 5 0 V
Yg -  - l  to - toov
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RADIO CONSTRUCTOR 

10 

9 

SP 

1 14 

SCP i 

Coss 

Fig. 1. Connections to tube bases as seen when 
looking at back of base. The numbering of the 
contacts for the VCR97 conforms with the 
numbering given in the tube network diagram. 
Fig. 2. The connections for the 5CPI are as 

follows : -Pin 1- Heater ; Pin 2- Cathode ; 

Pin 3-Grid ; Pin 4 -dank ; Pin 5 -Anode 2 ; 

Pin 6 -blank ; Pin 7 -Yl ; Pin 8 -Y2 ; 

Pis 9 -Anode 1; Pin 10 -X1; Pin 11 -X2 ; 

Pins 12 & 13 -blank ; Pin 14- Heater. Side 
Connection -Anode 3. 

and 12, are taken via their decoupling resistors 
to the sliders of VR14 and VR15, two potenti- 
ometers which are each connected across the two 
resistors RI and R2. This allows the potential 
of these two plates to be varied above or below 
that of the final anode, thus providing a means 
of centring the spot, and the picture, both 
vertically or horizontally at will. Once adjusted, 
these twd controls can be locked, and need not 
be brought out to the control panel, though they 
should be so positioned as to allow for free access 
at any time when it may be desired to adjust 
them. 

C/02 

RS 

R6 

R7 

R8 

R9 

EHT- 
Fig. 2. Circuit of the network used with the 
VCR97 tube. The tube connections in this 
diagram are numbered to conform with those given 
in Fig. 1. Component values are as follows :- 
R1, 2, 7. 250 k S2 

R3, 4. 1 M 12 

RS. 500 k S2 

R9. 82 k S2 (not critical) 
$10, 11, 12, 13. 2 M S2 

VR6, 8. 500 k S2 potentiometer 
VR14, 15. 1 M S2 potentiometer 
Cl: 0.1 µF 500v wkg. 
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R A D I O  C O N S T R U C T O R

il.lT+5p

VC R97

Fis. l. Connectiorts to tube bases as seen uhen

loiking at back of base. The numbering of the
contacts for the VCR91 conforms uith the
numbering giaen in the tube netooork diagram.

Fig. 2. The connections for the SCPI are as

follows:-Pin l-lts61s7 i Pin 2-Cathode;
Pin 3-Grii l ; Pin A-blank: Pin \-Anode 2;
P in  6  4 lank1 P in  ? -Y l i  P in  8 -Y2;
Pin 9-Anoile l; Pin I0-Xl ; Pin l l-X2 i
Pins 12 & l3-bJon/c i Pin L4-Heater. Side
Connection .Anoile 3.

and 12, are taken via their decoupling resistors
to the sliders of VRl4 and VRIS' two potenti-

ometers which are each connected across the two
resistors Rl and R2. This allows the potential
of these two plates to be varied above or below

that of the final anocle, thus providing a means
of centring the spot, and the picture, both

.'rertically or horizontally at will, Once adjusted'

these twd controls can be locked, and need not
be brought out to the control panel, though they
should be so positioned as to allow for free access
at any time when it may be desired to adjust
them,

Fig. 2. Circuit of the netuork use<l uith the
YCR97 tube. The tube corunections in this
iliagram are numbered. to. conform uith those giaen

in Fig, l. Component oalues are as follows:-
Rr. 2. ?. 250 /t O
R3, 4.
R5.
R9.
R10, 11,  12,  13.
vR6, 8.
t/Rt4, t5.
CI:

5CP I

r M a
500 ,t O
82 kQ (not critical)
2 M Q
500 ,r O potentiome,er
I MC, potentiometer
0.1 pF 500a ukg.
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RADIO CONSTRUCTOR 
Construction. 

There are one or two constructional points 
which should be borne in mind. In view ,of the 
high voltage involved, the various fixed resistors, 
and the capacitor, should be rigidly mounted. 
The capacitor Cl was found to be best fitted 
into the wiring, being connected from pin 2 
on the tube base to the metal bracket holding 
the base. The resistors are best wired on a com- 
pound mounting strip, which can be conveniently' 
situated underneath the 6A chassis. The potenti- 
ometer should be mounted either as in the 
original unit on metal brackets, with heavy 
insulating bushes, or else on pa1olin brackets. 
Where the spindles have to be extended, as in 
the case of focus and brilliance controls, either 
insulated extension rods or insulated flexible 
couplers should be used. It is definitely not wise 
to rely on the potentiometer spindle being itself 
adequately insulated from the moving arm. 

Wiring in and between the network and the 
EHT supply should be 'tackled as thoroughly 
as in that of the EHT supply, details of which 
were given last month. The heater wiring should 
be carried out in twisted cable. Long connections 
between the tube base and other points are liable 
to cause serious trouble through hum pick -up, 
particularly the leads from the grid, cathode, and 
deflector plates, and these connections should be 
made in screened cable (co -ax is ideal), the outer 
screening being earthed to the chassis. The 
resistors R10 -11 -12 and 13 should be located 
right at the tube base itself, in order to minimise 
any ripple getting through to the deflector plates. 

Testing. 

At this stage the tube and its supplies can be 
tested. The potentiometers should each be set 
roughly to a mid -way position, and on switching 
on a spot should appear on the screen. It may 
be necessary to turn up the brilliance control, 
but should the spot be too brilliant, this control 
should immediately be adjusted until the spot 
can just 'be seen. It is easy to burn the screen, 
especially when the spot is stationary, so it is 
best to play safe by having the spot just visible. 
Next step _ is to vary the focus control, VR6, 
until the spot is as sharply defined as possible. 
It will probably be necessary to regulate both 
VR6 and VR8 together, as focussing the spot 
decreases the size, and at the same time makes 
it more brilliant. Next follows the centring of 
the spot, the position of which is controlled by 
VR14 and VR15. It should be possible by 
manipulating these two controls to move the spot 
from above to below centre, and from left to 
right of centre. 

A circular, 'sharply defined small spot should 
be obtained when the controls are properly 
adjusted. Should nothing at all appear on the 
screen, of course, it would indicate a fault either 
in the EHT supply or the network, in which 
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case voltages should be checked on the various 
electrodes. A voltmeter of suitable range can be 
made use of to indicate the presence or otherwise 
of a potential, though the reader should not take 
the scale reading as giving an accurate indication 
of the figure , of voltage present. 

When the spot is obtained, it may not focus 
sharply, or may even not be circular. Turning 
the focus control from maximum to minimum 
should cause the trace to gradually sharpen from 
a blurred image to a point of maximum sharpness, 
and then to gradually blur again. Should this 
not be so, it would indicate that the 'wrong 
DC potential exists at this part of the network, 
and the values of components should be checked. If the sharpest image or spot obtainable is, still 
blúrred-do not forget to keep the brilliance 
low -then the trouble may be due to an inter- 
fering magnetic field. Try rotating the EHT 
transformer, and if this gives no great improve- 
ment try the effect of placing a steel or iron 
(tinplate) screen between the tube and the 
transformer. 

EHT Power Supply. 

We have been asked to give a suitable circuit 
for a half -wave rectifier instead of the voltage - 
doubler circuit given last month, in view of the 
fact that suitable transformers are now available. 
Fig. 3 shows a typical arrangement using a 
single rectifier such as the HVR2, and which is 
directly interchangeable with the voltage -doubler 
from the points marked HT+ and HT -. 

Rs' 

Fig. 3. 

Cl is not at all critical, and a good average 
value is 0.1 µF, rated at 3,000v wkg, or higher. 
This latter figure assumes that the EHT is from 
2,000 -2,500 volts. Rl, 2, 3 & 4 represent a 
bleeder network to discharge. C1 after the 
televisor has been switched off, the four 
resistors being used so that the voltage across 
any one is less that 1,000, so obviating risk of 
flash -over. A value of 500k ohms for each one 
is suitable. R5 is inserted to limit the current 
flowing, and thus to safeguard the rectifier and 
transformer, in the event of a lo* resistance or 
short circuit developing further on in the tube 
network. 

To be continued. 

R A D I O C O N S T R U C T O R

Construction.

There are one or t$'o constructional noints
wh ich  shou ld  be  borne in  mind .  In  v iew o f  the
high voltage involved, the various fixed resistors.
and the capacitor, should be rigidly mounted.
The capacitor Cl rvas found to be best f itted
into the wiring, being connected from pin 2
on the tube base to the metal bracket holdins
the  base.  

' I ' hc  
res i " to rs  a re  bes t  u i red  on  a  com-

pound mounting strip, which can be conveniently
s i t u a l e d  u n d t , r n e a l h  l h e  6 A  c h a s s i s .  T h e  p o t e n t i -
ometer should be mounted either as in thc
original unit on rnetal brackets, rrith heavv
insu la l ing  l rushes .  o r  e lse  on  paxo l in  b racket i .
S  here  the  sp ind les  have tu  be  &tcnded,  as  in
the  cas( .  o t  fo r .us  and br i l l i unr .e  eun l ro ls ,  e i lher
insulated extension rods or insulated flexible
couplers should be uscd. It is definitelv not wise
t o -  r e l y  o r r  t h { .  p o l e n l i { r m e t e r  s p i n d l e  h e i n g  i t s e l l '
adequately insulnted fron the rnoving uim.

Wiring in and ltet.u'een the netrvork and the
l' l I{T supply should be tackled as thoroushly
a s  i n  t h a t  o f  r h e  L H T  s u p p l l .  d e r a i l s  

" l  
* i i c L

were given last month. The heater rviring should
be carried out in twisted ctrble. Long connections
between the tube bnsc and other points are l iable
lo  cause ser ious  t roub le  th rough hum p iek-up-
particularly the leads frorn the grid, cathode, and
def lec to r  p l i r les .  and these conner l ions  shou ld  he
made in screened cable (co-ax is ideal), the outer
screening being earthed to the chassis. The
res is to rs  R l0- l l -12  and l3  shou ld  be  loca ted
right at the tube base itself, in ordcr to minimise
any ripple getting through to the deflector plates.

Tesling.

At this stage the tube and its supplies can be
tested. The potentiometers should each be set
roughly to a mid-u'ay position, and on switching
on a  spot  shou ld  appear  on  the  screen.  I t  ma l
be necessary to turn up the bril l iance control,
but should the spot be too bril l iant, this control
should immcdiately be adjusted unti l the spot
can just be seen. It is easy to burn the screln,
espec ia l l y  when the  spot  j s  s ta t ionary ,  so  i t  i s
best to play safe by having the spot just visible.
Next step is to vary the focus control, VR6.
unt i l  the  spot  i s  as  sharp l l  de f ined as  poss ib le .
I t  w i l l  p robab ly  be  neeessary  to  regu la te  bo th
YR6 and VR8 together, as focussing the spot
decreases the size, and at the same time maker
it more bril l iant. Next follows the centrine of
the  spot .  the  pos i t ion  o f  rvh ich  is  con t ro l led  by
VRl4 and YRIS. It should be oossible bv
manipulating these two controls to m6ve the spoi
from above to below centre, and from left to
right of centre.

A circular,,sharply defined small spot should
be ob ta ined rvhen the  con l ro ls  a r i  o rooer lv
ad jus ted .  Shou ld  no th ing  

" t  
r l l  upp . . t  on  tbe

screen, of course, it I'ould indicate a fault either
in the EHT supply or the network, in which
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case voltages should be checked on the various
electrodes. A voltmeter of suitable raoge 

""o 
be

made use of to indicate the presence or 6therwise
o l 'a  po ten t ia l .  though the  r iader  shou ld  no l  take
t  he  sca le  read ing  as  g i r  ing  an  accura t  e  ind ica t ion
o l  the  f igure  o f  vo l tage present .

,  
\ \  h ,e r r  the  spot  i s  ob ta ined"  i t  may no t  focus

snarp ty "  o r  may even no t  be  c i rcu la r .  Turn ing
the focus control from maximum to minimuri
shor ld  cause the  l raee to  g radua l ly  sharpen f rom
a b tur red  lmage to  a  po in t  o f  rnax imum sharpness .
and then to  g radua l ly  b lu r  aga in .  Shou l j  th is
n o l  l r e  s o .  i t  w o u l d  i n d i c a t e  t h a t . t h e  w r o n g
DC_ p_otential exists at this part of the network-,
and- the  va lues  o{  . . -pnr " . i "  shou ld  be  .h"cked.
l l  . t h e . s h a r p e s t  i m a g e  o r  s p o t -  o b t a i n a b l e  i s  s l i l l
b lu r red  do  no t  lb rge t  to  keep Ihe  br i l l i ance
Ios  {hen the  t roub le  may be  due to  an  in t i , r_
le r rng  magnet ic  f ie ld .  ' I r y  

ro ta l ing  the  EHI '
translbrmer, and-_if this gives no great improve_
mrnt .  t r )  the  e f feer  o l  p lac ing  i  s tee l  o i  i ron
( l r n p l a l e )  s c r e e n  b r t w e e n  t h e  t u b e  a n d  t h e
transforner.

EHT Power Supply.

\ \ 'e  have been asked to  g ive  a  su i tab le  c i rcu i t
lb r  u  ha l f - rvave recr ; f ie r  in i tead o f  the  vohage-
doubler circuit given last month, in view of ihe
l'act that suitable transformers are now available.
F ig . ,  3  sho^u s  a  r  yp ic t l  a r rangemenl  us ing  a
s ing le  rec t i f ie r  s r rch  as  the  HVR2,  and wh ich  is
d i rec t l y  in te rchangeab lc  w i rh  the  vo l tase-doub ler
f rom the  pu in ts  marked l l ' f  1  r rnd  HT- .

Fig. 3.

Cl is not at all crit ical, and a good average
va lue  is  0 .1  pF.  ra ted  a t  3 .000v  wkg.  o r  h igher ,
This latter f igure assumes that the EHT is from
2,000-2,500 volts. Rl, 2, 3 & 4 represent a
bleeder network to dibcharge Cl after the
televisor has been switched off, the four
resistors being used so that the voltage across
any  one is  less  tha t  1 .000,  so  obv ia t ing  r i sk  o f
flash-over. -4, value of 500k ohms for iach one
is suitable. R5 is inserted to limit the current
flowing, and thus to safeguard the rectifier and
transformer, in the event of a lo{' resistance or
short circuit developing further on in the tube
network.

To be continued.
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Rapid Matching Calculations 
This article describes methods for quickly calculating 

transformer ratios for matching output stages to speakers, 
recording heads, lines, etc. It includes a special Matching 
Chart, with details of how to make a Wall Chart for the 
shack or .club -room. 

Introduction. 
Probably the most frequent calculations done 

by the radio constructor are simple voltage - 
current- resistance relationships worked out by 
Ohm's Law, E = IR. 

Almost as regular are ratio calculations for 
transformers used to match different impedañces, - microphone to grid, valve anode to grid, or 
output stage to loud speaker. This article deals 
with output stage calculations in particular, and 
shows how they may be simplified and quickened ; 
the methods used may be extended. to similar 
problems. 

Standard Formula. . 

This well -known formula connecting trans- 
former turns ratio n : 1 with primary and 
secondary load resistances or impedances P and S 

/P is n =N 
S 

which is derived from the current- 
voltage relationship in the two windings. Whether 
this is a step -up or step -down ratio is fairly 
obvious from the value of n. For example, if 
the output stage of a set or amplifier has a load 

' of 6,000 ohms and is to be matched to a 15 ohm 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

By K. KEMSEY -BOURNE 

speech coil, then, substituting for P and S, we 
/ 6,000 

have n = / 1S A/400= 20, and the trans- 

former ratio is 20: 1, that is, step -down. 
For step -up ratios it is simplest to write N= 
/S p for a 1 : N transformer ratio. 

Calculations. 
In practice these calculations can be clumsy 

to perform, especially if it is necessary to do a 
series of them. Many of us find difficulty with 
square roots of large numbers, and the use of 
logarithms is over -accurate and slow. 

Two methods will be described here ; the first 
uses an ordinary slide -rule, and the second a 
special chart. Full instructions will be given 
for making one's own large chart for the wall 
of the shack or workshop. 

The Slide -Rule. 
This method is useful for special cases not 

covered by the chart. On the ordinary slide - 
rule the A scale gives squares of numbers imme- 
diately below on the D scale, and thus we may 

TRANSFORMER RATIO 

70 55 50 45 40 35 5 30 27-5 I.i'1'I,11 W .. 11.111 II ' AI/ 
11111P MIEWMM 

I I ! .I . 1 . M... . IIIII 11I11 AI/II I/ IMA 

,1MUMMA NPAO. 
111//III .I/ 1.III..,.....,.... 11111/,i01 umrriirir iii 

11111'i/I/I//%I,A% I 1I/Í/,//%%I%./. 
IIII%I /I %/Ì I II Eerd 
11111MiiiiIIIMPSEa liWiMiIiEM 3000 

25 

225 
Fig. 1. Matching Chart for 
rapid indication of correct 
transformer ratios for output 

stage matching. 
20 See examples in text. 
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Rapid Matching Calculations
This article describes methods for quickly calculating

transformer ratios for matching output stages to speakers,
recording heads, lines, etc. It includes a special Matching
Chart, with details of how to make a Wall Chart for the
shack or club-room.

Introduction.

Probably the most frequent calculations done
by the radio constructor are simple voltage-
current-resistance relationshios trorked out bv
O h m ' s  L a w ,  E - I R .

Almost as regular are ratio calculations for
transformers used to match different impedances
-microphone to grid, valve anode to grid, or
output stage to loud speaker. This article deals
with output stage calculations in particular, and
shows how they may be simplif ied and quickened ;
the methods used may be extended. to similar
problems.

Standard Formula.

This well-knolsn formula connectins trans-
f o r m e r  l u r n s  r a t i o  n :  I  w i t h  o r i m a r v  a n d
secondary load resistances or impedinces P and S

'  l p
t s  n  . :  ^  i  ^  rvh ich  is  der ived  f rom the  cur ren t -, \ 5

voltage relationship in the tvo windinpJs. Whether
th is .  i s  a  s tep-up  or  s tep-donn ra t io  i s  fa i r l y
obv tous  l iom thc  va lue  o f  n ,  For  example .  i f
the  ou tpu t  s tage o f  a  se t  o r  ampl i l ie r  has  i  load
o f  6 , 0 0 0  , , h m s  a n d  i s  t o  b e  m a r c h e d  t o  a  l 5  o h m

By K.  KEMSEY-BOURNE

speech coil, then, substituting for P and S, we

/  6 .000
h a v e  n  , _  ^  L .  

- -  
V / 4 0 0 -  2 0 ,  a n d  l h e  r r a n s -' v  r J

forner ratio is 20 : 1, that is, step-down.

For step-up ratios it is simplest to write N:

, 5

^ /  o  f o r  a  l : N  t r a n s l b r m e r  r a t i o .

Calculations.

In prattice these calculations can be clumsy
to perform, especially if i t is necessary to do a
series of them. Many of us find difficulty with
square roots of large numbers, and the use of
logarithms is over-accurate and slow.

Two nethods will be described here ; the first
uses an ordinary slide-rule, and the second a
special chart. Full instructions will be given
for making one's own large chart for the wall
of the shack or workshop.

The Slide-Rule.

This method is useful for special cases not
covered by the chart. On the ordinary slide-
rule the A scale gives squares of numbers imme-
diately below on the D scale, and thus we may

Fig. 1. Matching Chart for
rapid indication of correct
transformer ratios for output

stage matching.
See eiamoles in text.
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RADIO CONSTRUCTOR 

take square roots without moving the slide. If 
P 

we find the fraction in the normal way on 

P 
the A scale, then 

' V 
S will be down on the D 

scale directly below the index. 

The calculation summarises thus: Set on A 

scale 100, divide by S on the B scale, read off 

D scale below index, and multiply by 10 (because 
we divided by 100, and ,/100 is 10), Perhaps 
a couple of examples will assist. 

Example 1. -What transformer ratio is needed 
to snatch a 6F6 output stage, 10,000 ohms 
optimum load, to a 15 ohm recorder? 

Dividing 10,000 by 100 we get 100, which we 
set on the A scale, at the extreme right. We 
move the B scale so that 15 comes directly 
under 100 on the A scale. . At the left -hand 
index of the B scale we find on the A scale 6.68, 

which is, of course 105 , and immediately under- 

neath we find on the D scale 2.58. Thus the 
step -down ratio required is found to be 2.58 X 10 
= 25.8 to 1. 

Example 2. -What ratio will match a 6L6, 
6,000 ohms load, to a 2.5 ohms speaker? 

Dividing 6,000 by 100 we have 60, which we 
set on A, and under it on B we put 2.5. Reading 
off on D opposite the index we find 4.9. Required 
ratio - is 4.9 X 10 = 49 to 1. 

Accuracy Needed. 
Output matching is not closely critical, and 

it is clearly a waste of time to calculate trans- 
' former ratios to several figures and have trans- 
formers built to correspond when all the time 
the impedance of the speech coil we are matching 
varies with frequency over a wide range. Speech 
coil impedances are usually specified at 400 
cycles, where they are at or near their lowest 
Valise. A nominal 2.5 ohm speaker commonly 
has an impedance of 15 to 20 ohms at 60 cycles, 
5 ohms at 100 cycles, 2.5 ohms at 400 cycles, 
5 ohms at 1,000 cycles, 10 ohms at 3,000 cycles 
and 20 ohms at 10,000 cycles. 

This is not to say that output matching should 
be done carelessly or ignored ; the point is that 
when the ratio has been calculated then trans - 
formers of the indicated ratio plus-or-Minus 10% 
are normally permissable. Now look at the 
Matching Chart, Figure 1. 

Matching Chart. 
The Chart indicates immediately the step - 

down ratios for matching any output stage of 
3,000 to 11,000 ohms optimum load to speakers, 

(continued on page 404) 

I ' 

Ratio 17.5 20 22.5 25 27.5 30 32.5 35 

.1.ún X 9 1.5 6 5 4 3.3 3 2.5 

Y 3,000 3,100 3,000 

To X 15 15 15 15 14 12 10.7 9 

Y 4,550 6,000 7,600 9,400 10,700 11,000 

Ratio 40 45 50 55 60 70 

Join 
4 

To 

X 1.9 1.5 1.2 1 1 1 

Y 3,000 3,050 3,600 4,900 

X 7 5.5 4.4 3.6 '3 2.2 

Y 11,000 

Fig. 2. Table giving the points to be joined by straight lines to construct the 14 -ratio 
Matching Chart shown in Fig. 1. 

..400 

R A D I O  C O N S T R U C T O R

take square roots without moving the slide. If
P

we find the fraction g in the normal rray on

I P
the  A sca le .  then ^  /  ^  rv i l l  be  dorvn  on  the  D, \ t / J

scale directly below the index.

The calculation summarises thus: Set on A

sca le  . f ^ .  a iu ia "  by  S  on  lhe  B sca le ,  read o f f
1 0 0

I) scale belo'n'index, and multiply by l0 (because

we d iv ided by  100.  and 1  100 is  l0 ) .  Perhaps
a eoup le  o f  examples  w i l l  ass is t .

F)xample l.-\\''hat transformer ratio is needed
to inatch a 6F6 output stage, 10,000 ohms
optimum load, to a 15 ohm recorder?

Dividing 10,000 by 100 we get I00, r.hich v'e
set on the A scale, at the extreme right. We
move the B scale so that I 5 comes directly
under  100 on  the  A sca le .  Ar  rhe  le f t -han i
index of the B scale we find on the A scale 6.68,

, .  100
whlch  is ,  o f  course  

' , " - : .  
and immedia te ly  under -

neath we fird ur thl"D scale 2.58. Thus the
step-down ratio required is found to be 2.S8 x l0
'_ -  25 .8  to  l .

Example 2. What ratio wil l match a 6L6,
6,000 ohms load, to a 2.5 ohms speaker?

Dividing 6,000 by 100 we have 60, which we
set on A, and under it on B we put 2.5. Reading
offon D opposite the index we find 4.9. Required
ra t io  i s  4 .9  x  l0  -  49  to  l .

Accuracy Neeiled,

Outpur matching is not closely critical, and
iL  i s  c lear ly  a  vas te  o f  t ime to  ca lcu la te  t rans-
former ratios to several figures and have trans-
formers built to 

"o""e.pood 
when all the tine

the impedance of the speech coil we.are natching
varies with frequency over a wide range. Speech
coil impedances are usually specified at 400
cycles, where they are at or near their lowest
value. A nominal 2.5 ohm sneaker commonlv
has  an  impedance o f  l5  ro  20  ohms a t  60  cyc le i ,
5 ohms at 100 cycles, 2.5 ohms at 400 cycles,
5 ohms at 1,000 cycles, l0 ohms at 3,000 cycles
and 20 ohms at 10,000 cycles.

This is rrot io say that output matching ohould
be done carelessly or ignored; the point is that
when the ratio has been calculated then trans-
formers of the indicated ratio plus-or-minus l0/o
are normally permissable. Now look at the
Matching Chart, Figure 1.

Matching Chart.

The Chart indicates immediately the step-
down ratios for matching any output stage of
3,000 to 11,000 ohms optimum load to speakers,

(continued on page 404\

1 4 1 1 2

rr-ru0 I
I

Ratio 60

l,"l
4 . 4 3 . 6

'l
3,600

I

Fig- 2- T'able giaing the points to be joineil by straight lines to construct the rL-ratio
Matching Chnrt shown in FiE. l.
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Radio Simplified 
By A. J. Duley 

Part 6 (conclusion) 

Bridge Theory. 

IT is proposed in this article to go back to 
mechanical analogy, our pipe of water. In 
Fig. 1 we see that the water flows down the 

pipe, is split into two parts; and converges again 
to flow into one pipe. A pipe is also shown 
joining the two diversions, and in this pipe a 

means of measuring flow is inserted. 
The water will flow down both diversion pipes, 

and no flow will take place through the joining 
pipe until an obstruction of some kind gets into 
the way of one of the following streams. 

Suppose that we have one inch piping, and the 
water flows along without obstruction, and by 
using couplings, we can take out a one inch pipe 
and put a half -inch pipe in one side. This alters 
the flow of water in the one side, and water flows 
in the middle tube and causes the flow meter to 
operate. 

Fig. la 

This can be done electrically too. If the pump 
is replaced by an electric battery the two arms 
are replaced by upper wires, and connected to 
the battery, as in Fig. 1(b) with a current 
meter needle to deflect, owing to current flowing 
in the centre limb of the network. Taking this 
idea further, we can substitute resistance for 
the wires as shown in Fig. 1(c) and for a null 
reading on the meter 

RI R3 
R2 R4 

If we make Rl and R2 a fixed quantity, say 
1, 2 or any fixed number, R3 is equal to this 
quantity times R4 because 

Rl x R4 = R3 x R2. 
Rl x R4 = R3 
R2 

R1 
By making R2 = 1, and making R4 variable, 

we can use the bridge for measuring resistance 
values direct. This would limit the scope of the 
instrument, however, and a fixed ratio of 1 to 1, 

Fig. lb 

100 to 1, or 1,000 to 1 is used, and R4 is calibrated 
accurately. R3 is connected to the bridge by 
means of test terminals, and the bridge is 
balanced, that is the setting is adjusted until no 
reading is obtained on the meter. 

In a case at hand, the ratio arms were at 
100 to 1, that is Rl was 10,0000 ohms and R2 
was 1,000 ohms. R4 was a wire -wound potentio- 
meter of 2,000 ohms resistance maximum, and 
the setting read 1.500 ohms. The resistance was 
found from 

Rl 10,0000 x 1,500 
R3 = R2 x R4- 1,000 

R3= 150,000 ohms. 
Capacity Bridges. 

Having absorbed the basic idea of bridges, 
figure No. 2 should be easy to understand, and it 
will be seen that 

R1 C2 

R2 Cl 
The factor we measure in this case is the 

impedance of the capacitor against the resistance 
of the resistor, and the impedance of a capacitor 
varies inversely as the capacity, that is as 1 

capacity. 
Similarly to the resistance bridge, the ratios of 

Rl to R2 can be varied by means of using a 
potentiometer, and using various capacitors to 
extend the range. An A.C. supply is needed in 
this bridge, and an L.F oscillator as described 

Fig. lc 

rin 
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Part 6 (conclusion)

Briilge Theory.

fT  . i s  p roposed in  lh is  a r l i c le  to  go  back  to

I  mechan ica l  ana logy .  our  p ipe  o f  wa ler .  Tn

Fis. I we see that the t'ater flows dou'n the
pipe, is split into tr 'o parts, and converges again

to flow into one pipe. A pipe is also shot'n
joining the two diversions, and in this pipe a

means of measuring flow is inserte d.

The r.ater u'ill flow dorvn both diversion pipes,

and no flow lvil l  takc plaee through the joining

pipe unti l an obstrucl.ion of some kind gets into

l h e  r r a y  o f  , , r r o  , t f  t h e  f o l l o r r i n g  { l r e a m s .

Suppose that rse have one inch piping, and the

rvatcr f iows along without obstruction, and by

using couplings, \{e can take out a one inch pipe

and put a half-inch pipc in one side. 
'fhis 

alters

the flon' of rval.er irt thc onc side" and rvater f lorts

in the rniddle tube antl tarrst's thc flow rneter to

oDcrit le.

[ ' ig. ]u

' fh is  
can he  done c lcc l r i ca l l l '  too .  I I  the  punrp

is  rcp la t :ed  l ry  an  c lcc t r i r :  l ra t . t .e r ] ' thc  t \ {o  a r lns

are replaced by upper rvires, :rnd connected to

the battery, as in Fig. 1(b) rvith a cunerlt

rncter needlc to tle{lcct, orvirrg to currcnt {lorring

in the ccntre l imb ol tht netl 'ork. Taking this

idea further, \{e can sul)stitute resistance tbr

the lvires as sltown irr l" ig. 1(c) ancl for a null

rcading on the mettr

r

I i  we make Rl and Il2 tr f ixed quantit-v, sav

1, 2 or any fixed number, R3 is equal to this

rluantit.v Lines R,l because
R l x R 4  R 3 x R 2 .
Il l 

* R4 R3
R2

RT
'  

By making R- - I, and rnaking Rl variable,

$,e can use the bridge for measuring resistance

values direct. This would l imit the scope of the

instrument, however, and a fixed ratio of I to I '

c //o

Fig. 1b

100 to 1, or 1,000 to I is used, antl R'l is calibrated
accurately. R3 is connccted to the bridge by

means of test terminals, and the bridge is

balanccd, that is the setting is adjusted unti l no

rcading is obtained on the rneter.

In ir caso at hand, the ratio arrns $'ere at

100 to  l ,  tha t  i s  l l l  was  10 ,0000 ohms and [ i2

rras 1.000 ohms. Il4, rsirs rr t ' ire-rvound potcntio-

rncter of 2,000 olutrs resistlttce rnaxinlurn, trnd

the  se t t ing  read l .500 ohnrs .  l fhe  res is tance w i ts

l i run t l  { ro r r r
I t t  1 0 , 0 0 0 0  x  1 , 5 0 0

I13 , , - ra ,  x  I l .1 :  t ,000
t l3 :  150,00( )  ohnrs .

Capacity Bridges.

Hav ing  absorbed the  bas ic  idea o f  l r r idges ,

figure Nri. 2 should bc casv to undcrsl.nnd, arrrl i t

r r ' i l l  l re  seet t  lh i r t
tt l  c2

R 2  C l
' l 'he factor r{c rrcasure in this cnse is thc

impedancc of the capacitor against the resistuncc

of thc resistor, and the irnpedance of a capar:itor

varies irrvcrsely as the r:lpncity, that is as l
cnpa crry.

Sirnilarly to the resistance bridge, thc.ratios ol'

t l l  to R2 can be varied by means of using a

Dotentiometer' and using various capar:itors to

;xtend the rangc. An A'Ci. supply is rreeded in

this l ir idge, and an L.F oscil lator as described

R I R3
R.+

-
|  |  r l
'  I  I l

Fig. Ic



RADIO CONSTRUCTOR 

Fig. 2 

previously is admirable. Detection of null point 
is achieved by using headphones. Due to stray 
capacitance effects in the oscillator, the sound 
never actually disappears, but the minimum 
point is easily distinguished. 

In a case recently, the test capacitor gave a 
minimum signal with a 0.001 µF capacitor in the 
circuit, and the potentiometer, a 2,000 ohms 
wire- wound, showed a reading of 1,600 ohms. In 
this case, it meant that the ratio of resistances in 
the circuit was 14000 and the capacity was found 

as follows:- 
C2 = 1600 x 0.001 F. 

. 400 
C2 = 0.004 F. 

S 
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Fig. 3a 
Bridge 'Rectification. 

If a rectifier is connected in a circuit as shown 
in Fig. 3(a), a half wave form of rectification is 
obtained, and whilst for many purposes this is 
sufficient, it is often desirable to include full-wave 
rectification. To this end the bridge circuit 
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shown in Fig. 3(b) is used. If the current is 
flowing from bottom to top of the diagram, the 
flow first takes a path through arm A, as C has 
high resistance in that direction. Similarly, the 
path through arm B is barred, and the current 
must go through the load and via arm D to the 
external circuit. If the flow is in a contrary 
direction, arms B and C via the load are used, so 
that a one way current system is maintained. 

The Cathode Ray Tube. 
The action of a thermionic valve has been 

dealt with in a previous article, and whilst this 
is a fact of common knowledge, the writer intern], 
to reiterate the essential principles. 

.A cathode is heated, electrons are given off 
from the heated surface, and these electrons 
have a negative charge. When a positive 

çrso 

Fig: 4. A simple cathode ray tube. 

potential is applied to the anode, the electrons 
are attracted to it in a stream. A grid, or mesh of 
wire interposed between the anode and the ' 
cathode, controls the flow according to the 
potential applied to it. That recapitulation was 
given to freshen the facts in the minds of readers, 
so now let us look into this cathode -ray tube 
business. 

In the cathode -ray tube, a similar system is 
used to that in the valve, the only difference 
being that the anode is a tube instead of a metal 
plate, and.the electron stream passes through 
this anode on its way to the fluorescent screen at 
the end of the tube. Fig. 4 shows the set -up for 
this, and by this means a bright spot is formed on 
the end of the tube. To concentrate and control 
the beam, a variety of methods are used. -- 

Magnetic Deflection. 
In this type of deflection, use is made of the 

fact that magnetic fields affect the electron beam, 
and by placing two pairs of coils so that the 
magnetic field of one pair is at right angles to 
that of the other pair, the beam can be- deflected 
in both horizontal and vertical directions. 

Fig. 5 shows this method of deflection. 

Fig. 5. Magnetic Deflection. 
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shorvn  in  F ig .  3 (h)  i s  used.  I f  the  cur ren t  i s
n o s r n g  t r o m  h o i l o m  t o  t o p  o f  t h e  d i a g r a m .  t h e
n o \ r  h r 6 [  l a k e s  a  p a t h  l h r o u g h  a r m  A ,  a s  C  h a s
h i g h  r e ' i s t a n e e  i n  t h a t  d i r e c r i o n .  S i m i l a r l y .  r h e
path  th rough arm B is  har red ,  an t l  the  cur ren t .
must go through the load and via arm D to the
external circuit. If the florv is in a contrarv
d i ree t ion .  a rms B and C v ia  the  load are  r . "d ,  .L
that a one way current system is rnaintained.

The Cathoile Ray Tube.

The action of a thermionic valve has been
dcalt rrith in a previous article, and whilst this
is a I'act of common kno*'ledge, the writer intends
lo  re i te ra te  the  essent ia l  p r in i ip les .

.A cathode is heated, electrons are siven off
f rom the  hea led  sur face .  cnd  these 

-e lec t ron ,

have a negativc charge. When a positive

Fig. 2

previously is adrnirable. f)etection of null noirrt
j s  r rch ie re , l  by  u" i r rg  headphones.  Due lo  i l ra r .
capac i lanee e f lec ts  in  lhe  osr . i l l a to r ,  the  soun i
never actually disappears, but the minimum
p o i n t  i s  r a s i l y  d i . t i r r g u i s h e d .

-In a case recently, the test capacitor gave a
minimum signal with a 0.001 pF capacitor in the
c i r c u i t .  a n d  t h r  p o l e n t i o m t , t e r "  a  2 , 0 0 0  o h m "
rvire-wound, showed a reading of 1,600 ohms, In
l h i s  c u s c .  i t  m e u r r t  t h a l  t h e  r i t i o  o f  r e s i s t r r r r c c s  i r r

the circuit t""r 
l;!,!]) 

and the capacity was found
400

as fbllows:-
C2 1600 x  0 .001 uF.-41.fi1

C2 0.00,1 uF.

ltig. 3a

Bridge Rectification.

If a rectif ier is connected in a circuit as shorvn
in Fig. 3(a), a half wave form of rectification is
obtained, and whilgt for many purposes this is
sufficient, it is often desirable to include full-wave
rectification. To this end the bridge circuit

c / / ?

Fig. 4. A simple cathode ray tube.

potential is applied to the anode, the electrons
are attracted to it in a stream. A grid, or rnesh of
wire interposed betw-een the anode and the
cathode, controls the flow according to the
poten t ia l  app l ied  to  i t .  I ' ha t  recap i tu la t ion  was
given to freshen the facts in the minds of readers,
so  now le t  us  look  in to  th is  ca thode- rav  tube
hus iness .

In the cathodb-ray tube, a similar system is
used to that in the valve, the only difference
being that the anode is a tube instead o['a metal
pJa te .  and. the  e lee t ron  s t re_am passes  th rough
th ts  anoc le  on  t l s  s 'ay  lo  lhe  t luorcsren t  sc reen a l
the end_of the tube. Fig. 4 shows the set-up for
this, and by this means a bright spot is formed on
the end of the tube. To concentrdie and control
the beam, a variety of methods are used.

Magnetic I)eflection.

In this type of deflection, use is made of the
fact that magnetic fields affect the electron beam.
and by placing two pairs of coils so thar the
magnetic field of one pair is at right angles to
that of the other pair, the beam can be deflected
in both horizontal and vertical directions.

Fig. 5 shows this nethod of deflection.

Fig. 3b

402
Fig. 5, Magnetic Deflection.



RADIO CONSTRUCTOR 
Electrostatic Deflection. 

This method of deflection on a cathode -ray tube 
is dependent on the fact that the electron beam 
is attracted by a potential of positive sign, and 
by supplying this potential to a pair of plates, 
through which the beam passes, the beam can be 
deflected. Two pairs of plates are used, forming 
in effect a hollow box, in order to give both 
vertical and horizontal deflection. This method 
is shown in Fig. 6. 

Fig. 6. Electrostatic Deflection. 

The Time Base. 
From the above data, it will be understood that 

graphs can be drawn with the tube, and for radio 
work this is very useful. Those of you who are 
used to graphs will know that horizontal lines 
are the " X " direction and vertical the " Y " 
direction, and in the C.R. tube the deflector 
plates mounted vertically pull the beam hori- 
zontally, and are known as " X" plates ; the 
horizontal plates, which cause the beam to rise 
and fall, are called " Y " plates. If we connected 
the output of an alternator to the " Y " plates, 
the beam would rise to a maximum, fall to a 
point representing zero voltage, and then to a 
minimum, but the spot would be all in one line. 
What is needed is a device to extend the line, 
and the apparatus to do this is called a time base. 
Circuits used for this purpose are essentially 
oscillators with an output which has a " saw 
tooth " waveform, as in Fig. 7., in which the 
scanning time is long compared with the time for 
the " flyback," as it is called. 

Fig. 7. A " saw tooth " 'waveform. A is the 
Scanning Time and B is the "flyback." 

The time of scan can be adjusted so that, say, 
one sine wave would fill the screen when an 
alternating voltage is connected across the " Y " 
plates. 

The cathode -ray tube can be used to measure 
other types of quantities as long as the potentials 

are applied to the " Y " plates. For example, 
for drawing the graph of a P -V curve in a 
motor cat engine, the pressure acts on a type of 
microphone, and the resultant electrical potentials 
are amplified and then applied to the " Y " 
plates. 

It is hoped that this series has made some 
principles of radio a little clearer to the reader. 
In view of the range of work covered, the depth 
to which we have gone has not been great -for 
that I apologise. 

. ARE YOU A VIEWER ? 
If you are the owner of a television receiver, 

or are building one- either from our articles or 
from any other designs -then here is a news item 
of vital interest to you. 

Towards the end of this month, dated November, 
will appear the first issue of our third magazine. 
This project will be called 

" Television News" 
The magazine will be devoted to news, views 

and reviews (pardon the unintentional poetry !) 
connected with television. Advance details of 
the month's programmes, interviews with artists 
and television personalities, manufacturers' re- 
views, criticisms of previous programmes, 
television news from our overseas correspondents, 
news items of television happenings and develop- 
ments from our reporters, and other items of 
interest to the viewer, will be regular features. 

" Television News " will be published monthly 
and will retail at 1/-, Your copy may be 
obtained from your local bookseller or, in cases 
of difficulty, direct from the publishers. We are 
able to accept annual subscriptions and on 
receipt of 13/ will mail you your copy each 
month for one year. 

Our latest venture is, we feel, well timed since 
the interest in visual radio is fast accelerating. 
When you are an ardent viewer, (and who is not 
when once having sampled television) ? it is 
natural that you will want to know about your 
favourite stars, what future programmes are in 
store for you, what the latest developements are, 
and if others feel the same way about certain 
programmes that you do. Television News will 
fulfill these wishes. 

We would be pleased to send a sample copy 
to any interested readers on receipt of a P.O. 
value 1/2. 

IF YOU HAVE ANY FRIENDS WHO ARE KEEN 
VIEWERS IT WOULD BE GREATLY 
APPRECIATED' IF YOU WOULD PASS 
ALONG THE DETAILS OF " TELEVISION 
NEWS." THANK YOU ! 
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Electrostatic I)eflection.

This methocl of dc{Icction on a calhode-rav tube
i s  d e p e n d e n l  o n  t h e  f a c t  t h a l  t h e  e l e c l r o n  b e a m
is attracted by a potential of positive sign, and
by supplying this potential to a pair of plates,
through which the bearn passes, the beam can be
deflected. Two pairs of plates are used, forning
in effect a hollorv box, in order to give both
vertical and horizontal deflection. 

' lhis 
ruethod

is shown in Fis. 6.

,F'lg. (r. I., lectrostatic Deflection.

The Time Base,

From the above drta, it rvil l  be understood that
graphs can be drawn rvith the tubc, and for radio
work this is vcry useful. l 'hose of you r.ho are
used to graphs w-il l  know that horizontal l ines
are the " X " direction arrd vertical the '. 

Y "
direction, and irr the C.ll. tube the deflector
plates rnounted vcrtically pull the bearn hori-
zon ta l l y ,  a ld  a re  known as  . ,X"  p la tes ;  the
horizontal platcs, which cause the beam to rise
and I'all, are cirl lcd " Y " plates. If we connected
the output of an alternator to the " Y " Dlates.
the  l reanr  rvou ld  r i se  I  o  a  max imum,  fa l i  to  a
point representing zero voltage, and then to a
minimurn, but the spot would be all in one line.
What is needed is a device to extend the l ine,
and the  appara tus  lo  do  th is  i s  ca l led  a  l ime hasc .
Circuits used lbr this purpose are essentially
oscil lators with an output which has a 'o 

saw.
tooth " wavelbrm, as in I ' ig. 7., in which the
scanning time is long compared rvith the time for
the " f lyback," as it is called.

A A
l< :t ; l+:__

Fig. 7. A " sqtt tooth" uaueform. A is t lrc
Scanning Tinte and B is the " f lyback."

The time of scan can be adjusted so that, say,
one sine wave n'ould fill the screen when an
alternating voltage is connected across the " Y "
plates.

The cathode-ray tube can be used to measure
other types of quantit ies as long as the potentials

are  app l ied  lo  thE . '  
Y  "  p la tes .  .For  example .

lb r  d  rau  ing  r  hc  { raph o l  a  P-V 
"ur te  

in  a
motor cal engine, the pressure acts on a type o{
microphone, and the resultant electrical potentia.[s
are  r rmp l i f ied  and t  hen app l i .d  to  rh , .  "  \  "
p la tes .

It is hoped that this serics has made some
principles of radio a l itt le clearer to the reader.
In viel ' of the range of rvork covered, the dcpth
to rrhich we have gone has not lteen great-for
that I apologise.
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ARE YOU A YIEWER ?

I l  vou are the owner of a television r.cct-iver-
or are built l ing onc- either [rorn our artir lcs ol
tronr any other dcsigns-then here is a news iterrr
0f vital interest to you.

Tol'ards the end ol this rlonth, dated Novernlter.
r r i l l  r r p p e u r  l h c  f i r s l  i s : u e  r , l  o u r  t h i r d  r r r r r g r r z i r r e .
'f l1i-s 

project rvil l  be callcd

ee Television News ee
' fhe 

rnagazine wil l be dcvoted to nervs, r ' iews
and revieu.s (pardon thc unirrtentional poetry l)
connected rvith television. Advance details of
the rrronth's programrnes, interviews with artists
aud televisiorr personalit ies, rnanulhcturers' re-
r  ieu  s -  c r i l  i c i sms o l  p rc r  ious  progranrmes.
telcvision news from our o\rerseas corresnondents"'
n e u s  i t e r n s  o l  t e l e v i s i o n  h a p p e n i n g s  a n d  d e v , ' l o p -
ments lrorn our reporters, and other items of
interest to the viewero wil l be regular leatures.

" Television News " will be published rnonthlv
ur rd  rv i l l  re t  a i l  a t  |  / - .  Yur  copy  m, ,y  l ,e
obtained from vour local bookseller oro in cases
of dil l iculty, direct l iom the publishers. Wc are
able to accept annual subscriptions and on
receipt ol l:)/- r ' i l l  mail you your copy each
month {br one year.

Our latest venture is, we feel, well t imed since
the interest in visual radio is fast acceleratins.
\ t  hen you are  an  arden l  v ie rer "  (and who is  no t
\yhen once having sampled television) ? it is
natural that you rvil l  want to know about your
fa r  our i te  s ta rs .  wha l  fu tu re  p rogrammes are  i r r
store for you, rvhat the latest developements are,
and if others feel the same way about certain
programmes that you do. Television NeH's wil l
fulfill these rcishes.

We would be pleased to send a sample copy
to any interested readers on receipt of a P.O.
va lue  l /2 .

IF YOU HAVE ANY FRIENDS WHO ARE KEEN
VIEWERS IT WOULD BE GREATLY
APPRECIATED IF YOU WOULD PASS
ALONG TIIE DETAILS OF " TELEVISION
NEWS." THANK YOU !
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RAPID MATCHING CALCULATIONS- 
(continued from page 400) 

etc., having impedances of 1 ohm to `15 ohms, 
a range that covers most requirements for battery 
and mains valves, single or push -pull. 

The method of use is simple. On the Y -scale 
is the output stage load, and on the X -scale 
the speaker's load. Each sloping line corres- 
ponds to one step -down ratio, as marked. 
Plotting a point in the normal way from X and 
Y values, note the sine that passes nearest to 
that point and read off the ratio marked. Equally, 
the Chart shows what impedances may be 
matched by a transformer with a given ratio. 
An example will illustrate. 

Example 3. -Push -pull PX4's, 8,000 ohms 
load anode to anode, are to be matched" to two 
15 ohm speakers in parallel, i.e., effective 'secon- 
dary load is 7.5 ohms. 

Plot 7.5 on the X -scale against 8,000 on the 
Y- scale, as shown on Figure 1. The line passing 
nearest this point is marked 32.5, indicating a 
step -down, ratio of 32.5 to 1. As mentioned 
above, ratios of 35 : 1 and 30: 1 will serve. 

The Chart will give ratios for secondaries of 
100 to 1,500 ohms, which is useful for some 
purposes. Use the X -scale as if it were multiplied 
by 100 and divide the ratio found by a factor 

. of 10. Thus: 
Example 4. -To find ratio for matching a 

10,000 ohms output stage to a 600 ohm line, 
use the Chart as though matching 10,000 ohms 
to 6.' This gives a ratio of 40 : 1, and thus the 
required ratio is 4: 1. 

Constructing the Chart. 
Having fixed on a sheet of graph paper scales 

convenient for your purpose, construct the sloping 
lines by joining with a ruler the two (X Y) points 
given for each ratio in the table, Figure 2. Refer- 
ence' to Figure 1 will help. 

Vertical and horizontal lines drawn in red 
corresponding to the impedances you commonly 
use will be found a help in computing the most 
useful ratios for experimental purposes. 

(G3XT- continued from page 393) 
As regards valves, almost any good detector 

or LF type will work in the first two stages, 
and for the output stage one has a choice of 
power triodes, tetrodes or pentodes. With the 
two latter, signals should be strong enough to 
work a sensitive moving -coil loudspeaker, but 
personally I prefer headphones as the set is 
in the living -room and the rest of the family 
may not want to hear morse signals for hours 
on end! 
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SECOND AMATEUR 
RADIO EXHIBITION 

The Second Annual Amateur Radio Exhibition, 
organised by the Inc. Radio Society of Great 
Britain, will be opened at 2.30 p.m. on Wednesday, 
November 17th, 1948, by Dr. R. L. Smith -Rose, 
Director of Radio Research, Department of 
Scientific and Industrial Research, and an 
Honorary Member of the Society. The exhibi- 
tion will remain open until November 20th 
(hours, 11 a.m. to 9 p.m.). 

The venue is the Royal Hotel, Woburn Place, 
London, W.C.1 (nearest Underground station, 
Russell Square. Bus routes 68 and 77 pass the 
door). 

Twenty -seven radio concerns have reserved 
space -a considerable increase over last year. 
The G.P.O. are to stage a special exhibit. 

Admission will be by catalogue, price .1 / -, 
purchased at the door, or 1/3 on application 
to the Society (New Ruskin House, Little Russell 
Street, London, W.C.1. 

IN OUR NEXT ISSUE 
Another article on surplus gear is scheduled 

for next month. This time it is the well -known 
receiver the R109. For the transmitting 
enthusiast we have a 60 -watt modulator as used 
by G2BQC. L. F. Sinfield returns to these pages 
with a new idea, or rather a new angle, on 
Franklin oscillators. For the receiving section, 
F. K. Parker has a few extra words and modifi- 
cations concerning his TRF5. Part 3 of the 
Inexpensive Television series will be appearing 
as also will be the " regulars." The AC /DC 
fraternity will be interested in Len , Miller's 
article on Biassing Problems. Plus, of course, 
supporting features ! 

FUTURE READING 
We have many fine articles on file and just 

to give you an idea of the selection here are a 
few samples: - 

A Table Top Transmitter, Housing that 
Receiver, Improving Selectivity, Trouble Shooting 
in Superhets, AC /DC Amplifier, A Useful Inter - 
Communicator, Three Station Preselector, Pre- 
selection, A C/R Bridge, Inexpensive Multi -Range 
Meter, Signal Generator for the Amateur. 

We have, of course, many articles on the 
conversion and adaptation of " surplus " gear 
and we hope to use one in each issue. 

Our only complaint (and yours, too !) is that in 
these austerity days we are greatly restricted 
with regard to space. However, one day 
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RAP I  D MATCHING CALCULAT IONS-
(,:ontinued from page 400)

etc., having impedances of 1 ohm to 15 ohms,
a range that cov€rs most requirements for battery
and mains valves, single or push-pull.

The method of use is simple. On the Y-scale
is the output stage load, and od the X-scale
the speaker's load. Each sloping l ine corres-
ponds to one step-down ratio, as marked.

Plotting a point in the normal way from X and
Y values, note the l ine that passes nearest to
that point and read offthe ratio marked. Equally,
the Chart shows r.hat impedances may be
matched by a transformer n'ith a given ratio.
An example  r r i l l  i l l us t  ra te .

Example 3. Push-pull PX.l 's, 8,000 ohms
load anode to anode, are to be matched to tl,o
l5 ohm speakers in parallel, i.e., effective secon-
dary load is ?.5 ohms.

Plot 7.5 on the X-scale against 8,000 on the
Y-scale, as shown on Figure l. The line passing
nearest this point is marked 32.5, indicating a
step-dou'n ratio of i12.5 to l. As mentioned
above, ratios of 35 : I and 30 : I wil l serve.

I 'he Chart" r ' i l l  give ratios for secondaries of
100 to 1,500 ohrns, r 'hich is useful for some
purposes, lJse thc X-sclle as if i t. rvere multiolied
l ' 1  1 0 0  r n d  r l i v i d e  t h e  r a t i , r  f o u r r d  b v  r r  f a c t o r
, r l  l0 .  

' l ' hus :

l ixample .l. -To firrd ratio lor matchins a
I t ) - t l ( l t l  o h m s  0 u t p u l  . t n g e  t o  r r  6 0 0  o l r m  i i , , e ,
use thc Chart as though rpatt:hing 10,000 ohms
to 6. This gives a ratio of {.0 : l, and thus thc
rcquired ratio is .1, : l .

Construeting the Chart.
l laving fixed ou a shcet of graph papcr scales

convenient for your purpose, construct the sloping
l i n c .  b 1  . j o i r r i n g  u . i r h  r r  r u l c r  r h e  r u o  ( X  y ;  p o i r r r s
given {or each ratio in the table, Figure 2. i lefer-
cncc to Figure I wil l help.

Vertical and horizontal l ines draH.n in red
corresponding to the impedances vou commonlv
use v'i l l  be found a help in computing the most
usefu l  ru t ios  fo r  exper iment r l  purposes .

(G3XT conrinued from page 893)

As rcgards valves, almost any good detector
or LF type v'ill tvork in the first th.o stases^
and fo r  thc  ou tpu t  - tagc  one has  a  cho ice-  o l
powcr triodes, tetrodes or pentodes. Vith the
two latter, signals should be strong enoush to
work  a  sens i l i re  mov ing-eo i l  loudspeaker l  bu t
personally I prefer headphones as the set is
in the l iving-room and the rest of the familv
may no t  wan l  to  hear  morse  s igna ls  fo r  hous
o n  e n d l
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SECOND AMATEUR
RADIO EXHIBITION

The Second Annual Amateur Radio Exhibition,
organised by the Inc. Radio Society of Great
Britain, wil l be opened ar 2.30 p.m. on Wednesday,
November 17th, 1948, by Dr. R. L. Smith-Rose,
Director of Radio Research, Department of
Sc ien t i f i c  and I  ndus t r ia l  Resear< lh ,  and an
Honorary Member of the Socigty. The exhibi-
tion will remain open until November 20th
(hours ,  l l  a .m.  to  9  p .m. ) .

The venue is the Royal Hotel, Woburn Place,
London, W.C.l (nearest Underground station,
Russell Square. Bus routes 68 and ?? pass the
door ) .

Tu'enty-seven radio concerns have reserved
space a considerable increase ovor last year.
The G.P.O.  a re  to  s tage a  spec ia l  exh ib i t .

Admission u'i l l  be bv catalogueo price .1/-,
purchased at the door, or 1/3 on application
to the Societv (New Ruskin House, Litt le Russell
Street. f,ondon. Vr.C.l.

IN OUR NEXT ISSUE
Anothcr article on surplus gear is scheduled

lirr next month. ' l 'his 
t ime it is thc well-knorvn

reccivcr the R109. 1-or the transrnitt ins
e n t h u s i a s l  s e  h a v e  a  6 l l - r v a t t  r n o r l u l r r l o r  a s  u s e d
by G2B{)C. I-. F. Sinfield returns to thesc pagcs
lith a nerv idea, or rather a neu' angle. on
l - rank l i r r  r rsc i l la to rs .  For  the  rec( ' i v ing  scc t ion ,
F .  K .  Parker  has  a  feu  cx t r r  wor t l s  and lnod i f i -
cations concerning his TRFS. Part 3 of the
Inexpensive Television series wil l be appearing
as also wil l be the " regulars." The AC/D(I
lraternity rsil l  be interested in Len Miller's
article on Biassing Problems. Pluso of course,
supporting Ieatures !

FUTURE READING
\\ 'e have many finc articles on fi le and just

t o  g i r e  v o u  a n  i d e a  o l  t h e  s e l c c l i o n  h e r .  a i e  a
ferv samples:-

A Tali le Top Transmitter, Housing that
Receiver, Improving Selectivity, Trouble Shooting
in  Superhets .  {C DC Ampl i f ie r "  A  I  se lu l  In rer - -
Communicator, Three Station Preselector, Pre-
selection, A C/R Bridge, Inexpensive Mulri-Range
Meler .  S igna l  Cenera tor  fo r  the  Amaleur .

\{ 'e have, of courseo many articles on the
conversion and adaptation of 'o surplus o' gear
and $'e hope to use one in each issue.

Our only complaint (and yours, too l) is that in
these austerity days we are greatly restricted
rr.ith regard to space. Horvever, one day.



TRADE 
REVIEW 

The TAYLOR 

TYPE 30a 

OSCILLOGRAPH 

TEST REPORT 

This general purpose oscillograph incorporates 
a 3° electrostatic tube (a Mullard E.C.R.35) 
having a green trace. Both a variable frequency 
time -base generator and a push -pull vertical gain 
amplifier are provided. 

Dealing first with the amplifier, this has two 
controls : a decade type switch marked xl, 
x10 and x100 and a continuously variable 
control which covers gain from zero to the maxi- 
mum of the switchsetting. Maximum overall gain 
is 120 times. 

Horizontal deflection is obtained front either 
(1) the variable frequency time base, (2) mains 
frequency from a special tapping on the trans- 
former, (3) or from an external source. Two 
controls are provided here, a selector switch to 
give " Direct," " 50 cycles " and " internal " and 
a continuously variable potentiometer for the 
deflection voltages. Time base frequency 
similarly has coarse and fine controls. The 
coarse one gives six ranges as follows 10 -30, 
30 -100, 100-300, 300 - 1,000, 1,000 -3,000 
and 3,000 -10,000 sweeps per second. From 
appropriate terminals this time base, which is 
Thyratron operated, is available for external use. 

Direct connection to the tube deflector plates 
is provided and brought out to a small plug. and 
socket panel at the rear of the instrument. 

For comparative and actual measurement 
purposes, a detachable graticule is provided. 
This is marked in cm. and mm. squares. 

Although a total of 12 controls are fitted, 
these, together with the terminals, are arranged 
for maximum convenience on the front panel of 
the instrument. 

The panel, chassis and case are of steel and the 
instrument is finished in an attractive shade of 
blue crackle enamel. 

Power supply is either 100 -120 or 200 -250 
volts A.C. at 40 -100 c.p.s. 

On test in a variety of jobs the instrument was 
found to be very flexible and convenient in use. 
Capable of sharp focussing the spot was 
sufficiently bright in a normal workshop without 
the brilliance control being " all out." 

The smooth and positive action of all controls 
was noticeable, the " shifts " having adequate 
range. 

Summing up, this is a useful oscillograph 
capable of many applications in the workshop and 
can be recommended for the constructor and 
experimenter alike. The price is £29/10/0. 

405 

TRADE

:t'.1F
-ES;l t lT

RtrVIEW

The TAYLOR

TYPE 30a

OSCILLOGRAPH

TBST REPORT

This general purpose oscillograph incorporates

a 3+" electrostatic tube (a Mullard E,C.R.35)

having a green trace. Both a variable frequency

time-base generator and a push-pull vertical gain

amplifier are provided,

Dealing first with the amplif ier, this has two

controls: a decade type switch marked xl,

xlO and xl00 and a continuouslv variable

control.which covers gain from zero to the maxi-

mum of the switchsetting. Maximum overall gain

is I20 times.

Horizontal deflection is obtained from either

(l) the variable frequency time base, (2) mains

frequency from a special tapping on the trans-

former, (3) or from an external source. Two

controls are provideil here, a selector switch to

give " Direct," " 50 cycles " and " internal " and

a continuously variable potentiometer for the

deflection voltages. Time base frequency

similarly has coarse and fine controls. The

coarse one gives six ranges as follows 10-30,

30-I00, .100-300, 300-1,000, 1,000-3,000

and 3,000-10,000 sweeps per second, From

appropriate terminals this time base, which is
Th;ratron operated, is available for external use.

Direct connection to the tube deflector plates

is provided and brought out to a small plug and

socket panel at the rear of the instrument,

For comparative and actual measurement

purposes, a detachable graticule is provided.

This is marked in cm. and mm. squares.

Although a total of 12 controls are fitted,

these, together with the terminals, are arranged

for maximum convenience on the front oanel of

the instrument.

The panel, chassis and case are of steel and the

irstrument is finished in an attractive shade of

blue crackle enamel.

Power supply is either 100-120 or 200-250

volts A.C. at 40-100 c.p.s.

On test in a variety of jobs the instrument was

found to be very flexible and convenient in use.

Capable of sharp focussing the spot was

sufficiently bright in a normal workshop without

the brilliance control being " all out."

The smooth ancl positive action of all controls

was noticeable, the " shifts " having adequate

range.

Summing up, this is a useful oscillograph

capable of many applications in the workshop and

can be recommeniletl for the constructor and

experimenter alike. The price is 929/10/0.
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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 

SPECIAL OFFERS. Signal Generator, Type I -72, 
100 kcs to 32 Mrs --£10. Microphones, Type TI7- 
10/- each. Keys, Type J47 -5/- each. One set of 
three matched tuning units, TU5B, 6B, 7B-£2 the 
set or 15/- each unit. Sets of aerial equipment, 
comprising 150 ft. covered wire, two guys with pulleys, 
etc., insulators, 15ft. " lead in " (2kV wkg) -141- the 
set. Equipment chests (a) 44 inch x 15 inch x II inch 
(steel bonded) -30/- each. (b) 26f inch x 121 inch x 11 
inch -10 /- each. Would make ideal tool chests. 
Transmitting insulators -6d. each. Also the following 
British equipment: One receiver Type 8IB (8 valve 
superhet) with modulator Type 77B modified as 
amplifier (seven valves), can be used separately or 
added to receiver-55 the lot, inclusive circuits. . All 
enquiries to:- J. C. Ward, " Lyttleton," Colwall 
Green, Malvern, Worcester. 

Sale. 1224A receiver in brand new condition, in 100% 
working order -£4(5/0. E. W. Jordi, 103, Gloucester 
Road, South Kensington, London, S.W.7. 

TRADE 

SMITÌI FOR RADIO. All types of components 
supplied. "Q" Coils, Valves, Transformers, etc. 
Quick Service. Send for requirements C.W.O. or 
C.O.D. Send stamp for list. -98, West End Road. 
Morecambe. 

QSL's and G.P.O. Approved Log Books. Samples 
free..-Atkinson Bros., Printers, Eland. 

MAINS TRANSFORMERS, best makes from 23/6. 
EIIT 2kv from 19/6, OP trans 30 watt, 10 ratio 23/6. 
Line trans 27/6, Focussing Coils 33/6, Scanning Coil. 
29/6 and many others, all fully guaranteed. Range of 
American valves from 3/6 and others. S.A.E. for listss 
Duke & Co., 219, Ilford Lane, Ilford, Essex. 

VALVES -10,000 in stock. Most types available.' Send 
for valve list, enclosing S.A.E.: Ransom, Bond Street, 
Brighton. 

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, 
Bourne Gardens, London, E.4 

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

If you are a `RADIO (or TELEVISION) 
CONSTRUCTOR' 

It will pay you to call on us, or send 
S.A.E. for list of Ex -Govt. Units, new 
and surplus components, valves, C.R. 

Tubes, books, etc., etc. 

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

Phone: TIDeway 3965 

BARNES RAD -ELEC CO. 
12 Pipers Row, Wolverhampton 

(Central by stations and Victoria Sq.) 

Are you on our Mailing List for BARGAINS ? 
Deal with the firm connected with Radio since 
1923: Among our 1,000's of items we offer 
new test panels in neat steel cases with 2 -5m /a 
meters scaled m /a and Volts, switches, resistances 
etc., for £1; S.M. drives with f coupling, fast 
and slow, smart panel job, 5/3; the Famous 
R.1116; all -wave; standard battery; 8V. 
Receiver for speaker at £11, TESTED -Send 
3d. for Leaflets: 

v 

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 

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

6011 Probably. get SMITH'S .Y 
of Edgware Rood" 

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 PAD. 5891 :: Hours 9 -6 (Thurs. I o /c.) 

SMALL AIDVDNTTSNMENTS

Readers' small advertisements vill bc acpted at.3d. p^er word, minimum charge 3/-. Trade advertisementswill be acepted ar 6d. per word, _m.inimum cdrge 6/.. if u bo* Numb€r is required, an additional charge ofl / 6 w i l l b e m a d e .  T e r m s : c a s h - w i t h o r o c i . ' . q i i c o ; v ' - . . * , - u i - h u d b y t h e l o r h o f r h e m o n r h f o r i s e r t i o n
in the following month,s issue.

PRIVATE

SPECIAL OFFERS,  S igna l  Genera tor .  Type l -72 ,
100 kcs  to  32  Mcs-  €10.  Mic roDhones.  Tvoe T I7_
lO/ -  each.  Keys .  Type J47*5 / - -each. '  ( ine  se t  o f
th ree  matched tun ing  un i rs ,  TUsB.68,  ZB_t2  the
set or. l5/- each unir. Sets of aerial equipment,
comprising 150 ft. covered wire, rwo guys with rjullevs-
etc., insulators. 15ft. " lead in " (2kV wtg)- i l l_ iG
set. Equipment chests (a) 44 inch x 15 inJh x I I inch(steel bonded) -30/- each. (b) 26i inch x l2+ inch x I I
inch -10/- each. Would make ideal tdol chests
Trans_mitring insulators. 6d. each. Also rhe followins
Brit ish equipmenr: One receiver Type 8lB (g valvE
supernet) with modulator Type 778 modified as
ampliner (seven valves), can 

-be 
used seDaratalt o;

added to receiver-fs the lot, inclusive ciicuits. 
- 

AU
e:nquiries to:- J. C. Ward, ., Lyttleton,', Colwau ,
Gr€en, Malvern. Worcester.

TRADE

SMITH FOR RADIO. All types of- components
luqplied- 

'iQ" Coils, Valves, Transformers, etc,
Quick Service. Send for reqtl irements C.W.b. or
C.O.D. Send stamp for l ist.*gE, West End Road,
Morecambe.

QQL's and G.P.O. Approved Log Books. Sanolcs
tree.-Atkinson Bros., PrinteB, EIland.

MAINS TRANSFORMERS.  bes t  makes f rom 23 i6 -
EHT 2kv from l9/6, OP trans 30 wart, lO ratio 23i6.
Lin_e trans 2716, Focussing-Coils 33/6. Scanoing Coil.
EHT 2kv from 19/6, OP rrans 30 war
Line trans 2716, Focussing Coils 33/6,
2916 and manv others. alt fullv euaran2916 and many others, alt-fully
American valves from 3/6 and r
tyto and many others, at t  tul ly guaranteed. Ranse of
Americ-an_valves from 3/6 and others. S.A.E. for ' i istss
Duke & Co., 219, I l lord Lano, I lford, Essex.

V1LYES-IO,O00 in srock. Most types available.' Send
for- v_alve lisr, enclosing S.A.E.: R-ansom, Bond Street.
Dngnton .

CQPPER WIRE. Enamelled, Timed, Corron.
Silk<overed. All gauges. Screws, nuts, wuhen.
lolde_Tng tags, eyelets. Ebonite md lrminated
nilK<overed. Alt gauges. Screws, nu1
soldenng tags, eyelets. Ebonite md
Baketite pmels. Coil fomers. Covcred
phones, ctc. List S.A.E. Post Radio S
Boume Gardeu, London, E.4

lolde_llng tags, eyelets. Ebonite 
- 

md 
'lrminated

Bakeute pmels. Coil fomers. Covcred wires. ear-
phones, ctc.. Lisr S.A.E. Post Radio Suppud, 33,

Sale. 1224A receiver in brand new condition. in l00o/^
working order-I4 15 10. E. W. Jordi, t03, Glouce st6i
Road, South Kensiitgton, London, S.W.?,

G6MN for the " best ":QSL's and aporoved los books.
snd for samptes : c6MN, Bridgd'Street, Woitiop,

If you are a'RADIO (or TELEVISION)
CONSTRUCTO,R". .  .  .

It will pay you to call on us, or send
S.A.E. for list of Ex-Govt. Units, new
and surplus components, valves, C.R.

Tubes, books, etc., etc,

GARLAND RADIO (Dept. R.C.),
.4 Deptford Bridge, London, S.8.8.

Phone: TIDeway 3965

BARNES RAD.ELEC CO.
12 Pipers Row, Wolverhampton

(Central by stations and Victoria Sq.)

Are you on our Mailing Lisr for BARGAINS ?
Deal with the firm comected with Radio since
1923: Among our 1,000's of items we ofer
new test panels in neat steel cases with 2-5m la
meters scaled m /a and Volts, switches, resistances
etc., for fl; S.M. drives with j coupling, fast
and s low,  smar t  pane l  job ,5 /3 ;  the  Famous
R. l  I  l6 :  a l l -wave;  s tandard  ba t te ry ;  8V.
Receiver for speaker at !11, TESTED-Send
3d. for Leaflets:

*
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

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

.  i . t  ot
' r^, Aot 

' '

-. ..,11 pToboot'r 
' 

SMITHTS
scYol,} 

! '  r L

of Edgware Road"
Pay us a visi t  and see for yourself

H. L. SMITH & CO. LTD.
2 8 7 . 9  E D G W A R E  i O A D ,  L O N D O N ,  W . 2

Near Edgware Road Met.  and Bakerloo
Phone PAD. 5891 : :  Hours 9-6 (Thurs. I  o/c.)


