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Editorial 
WHAT did you think of Radiolympia 

this year? We have heard it said 
thatr from the constructor's point 

of view, the show was disappointing and 
that the whole thing was rather in the 
way of being an anti -climax. The majority, 
however, seem to agree that the constructor 
was well catered for. Those whose view it 
is that the show was an anti -climax prob- 
ably have themselves to blame for building 
up too many "castles in the air." When 
one considers that the things of main 
interest to the constructor (components 
and test gear) were on show at nearly two - 
thirds of the total number of stands, then 
that should surely provide the answer. 

Not many really new components were 
seen, though existing types showed a great 
advance in design in many cases. It was 
obvious to all that war -time practices had 
made their mark on gear and assemblies. 
Notable in this category were miniaturisa- 
tion and unit construction -both used 
extensively in Service equipment. Tropicali- 
sation, though of little interest to readers 
of this journal, also took its place in the 
"new" developments. Various other hints 
at Service influence were seen in the valve 
retainers, coloured hand knobs and so forth. 

How does all this affect the average con- 
structor? After seeing the equipment on 
show at Radiolympia many- constructors 
must have left in a rather thoughtful mood. 

\Ve cito forsee the more intrepid of these 
re- planning their gear to conform with 
modern standards, with the accent on 
smaller physical dimensions and greater 
versatility. ln the latter field, we feel that 
we have shown the way by the introduction 
of the Versatile Transmitter and though 
this is only a beginning it will point the 
way to the possibilities of unit type con 
struction. The advantages of such flexible 
arrangements will he obvious to all 
enthusiasts who are not prepared to stick 
in the groove." 

Miniaturisation can be a debatable point. 
Point out to a proud constructor that his 
l -v -2 could be built into a unit of only half 
the existing size, and he would probably 
retort ''So what! I have plenty of room.'' 
And for the normal medium wave or short 
wave receiver there would probably not be 
much advantage, electrically. If one likes a 
receiver of pretentious size, has the room to 
spare, and is not interested in portability, 
then by all means keep to the general 
practices. However, what happens when one 
starts dabbling on the higher frequencies, 
such as the new amateur bands now being 
allocated? Gear for use on these frequencies 
must be built with precision and compact- 
ness if good results are to be obtained. 
Therefore, why not make a start now so 
that you will be acquainted with this type 
of construction when the time comes to 
build your first VHF receiver? 

NOTICES 
THE EDITORS moite original contributions on 

construction of radio subject s. All material used 
will be paid for. Articles should be clearly written, 
preferably typewritten, and photograph, should be 
clear and sharp. Diagrams need not be large 
or perfectly drawn, as our draughtsman will re- 
draw in most cases, but relevant information 
should be included. All MSS must be accompanied 
by a stamped addressed envelope for reply or 

W.N.S. 

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

('0MPONENT REVIEW. Manufacturers, pub - 

li- liers. etc.. are invited to submit samples or 
information 01 new products for review in this 
section. 

ALL CORRESPONDENCE should be addressed 
to "Radio Constructor," 57 Maida Vale, Padding- 
psi London, AV9. Telephone CUE 6579. 

AUTHENTIC AND UP -TO -THE MINUTE INFORMATION ON V.H.F., BROADCAST BAND AND 
AMATEUR ACTIVITES IS GIVEN IN OUR MONTHLY PUBLICATION "SHORT WAVE NEWS." 
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Bditor ia l
I IAT did vou lh ink of  Radio ' lympia

th i s  r - ea r?  \ \ ' r '  h ; r r e  hea rd  i t  sa i d
that , '  f ron thc constructor 's  point

of vieu', the shorv rvas disappointing ancl
t h . r r  t h e  r r  h n l n  t h i n o  t y a s  r a t h e r  i n  l l t c

rval '  of  being : rn ant i -c l imax.  The major i tv ,
horvever, scem to agree that the constructor
uas u 'e l l  catered for .  Those rvhose v ie*.  i t
is  that  the shorv Nas an ant i -c l imax prob-
ably have themselves to b lame for  bui ld ing
uI) too many "castles in the air. " \\-hen
onc  t  ons idc r s  t h ; r l  t hc  t h i ngs  o f  ma in
in lerest  to the constructor  (components
and test gear) rverer on shorv at nearlv trvo-
th i rds of  the tota l  number of  stands,  thcn
that  should surelv provide the ansu'er .

Not many're 'a l lv  new components rvere
seen. though exist ing 1r 'pes showed . r  great
advance in design in manv cases.  f t  s 'as
obvious to a l l  that  uar- t ime pract ices had
made their  mark on gear : rnd assembl ies.
Notable in this calegory l'ere rniniaturisar-
tion and unil: construction-both usecl
extensivelv in Service equipment.  Tropical i -
sat ion,  though of  l i t t le  interest  to readers
n f  t h i s  j . u r n " l ,  a l c o  l o o k  i t s  p l r c e  i n  t h c
"nerv" developments.  V: i r ious other h in ls
at Service influence \\'ere seen in the valvc
rcta iners,  coloured hand knobs and so for th.

I Io* '  doos al l  th is ; r ITccl  the i rvcrage con-
structor? Af ter  seeing the r . rp ipment on
shou'  : r t  Radiolvr . r - r1r i : r  rnanr-  constnrctors
m t t . l  h l r r ' , .  l r . f  t  i n  ; r  i a t h r ' r  t h o r r g h t  f r r l  m o r , d .

\ \ - e  can  {o r scc  1hc ' r r o ro  i n t r cp i c l  o f  t hcs t :
r r ' -p l i rnning th i ' i r  gc: i r  1o confr t rm ui th
rnocl l rn s larrc l r r r t ls ,  l ' i th  1hc accenl  on
s t : t . r l l l r  1 ' h 1  - i ,  r l  , l i r r r ,  n s i o n .  ; r n d  g r r ' ; , t c t
ve ' r sa l i l i l r ' .  I n  1h r '  l : r 11c r  hc l d ,  g ' e  f ee l  t ha t
rvc havr' ..hori'n 1he rrav by thc introduction
o l  t l r r '  \ ' r ' r s ; r l i l c  T r i r n s n r i l l n r  ; r n d  t h o r r g h
this is  onlv a bceinning i t  rv i l l  point  thc
sav to the possib i l i t ies oI  uni t  tvpe con
struction. Thc adr-antzrges of such flexible
arr.rngcments rril I be obvious to al I
enlhusiasts rvho are not prepared to stick
in the groole."

\ I in iatur isat ion can be a debatab' le point .
Point out to a proud constructor that l'ris
l - r ' -2 could be bui l t  in to a ur t i t  o{  only hal{
the exist ing s ize,  ancl  he rvould probably
retor l  "So $ 'hat !  I  have plenty of  room."
And {or thc normal medium rvave or short
s';rve receir,'er therc t'ould probably not be
rnuch advant: rge,  e lectr ical ly .  I f  one l ikes a
rcccivcr o{ prctentious size, has the room to
spare, and is not interested in portabilitl ',
t h rn  b1 '  a l l  means  keep  1o  t he  gene ra l
practices. tlos-ever, rvhat happens rvhen one
starts dabbling on the higher {requencies,
such as the neu' amateur bands nos. being
allocated? Gcar {or use on these frequencies
must be built rvith prccision and compact-
ncss if good results arc to be obtained.
Therefore,  l 'hv not  make a star t  now so
that  lou rr i l l  be acquainted rv i th th is type
of conslruction rvhen the Lime comes to
bui ld vour f i rs1 VHF receirer?

\ \ ' .N .S .

\ O T I O E S
' i ' I l l . l  

E I ) l ' f O l i S  i l v i t e , , r i s i r r ; r l  c r , n t r i b r r r i o l s  o n
c , r r s t r r l c t i . ! l  , ' f  r a d i o  s r r t r j e c t s .  - \ l l  n r a t e r i a l  u s e c l
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c l e a t  a n d  s h a r p .  I ) i a g r a : l s  l e e t l  r r c t  b e  l a r c e
, , r  I ' e r i e c t l l ' d r a i r n ,  a s . ' u r  ( 1 ! a u q h t s l l a r r  r v i l l  r i -
, l r a r r  i n  D t o s t  c a s e s ,  b u t  r e l e v a r r t  i n f o r n r a t i o n
. l r , , t l d  b e  i n c l u d e r l .  - \ 1 1  \ t S S  r n u s t  b e  a c c o r n l r a n i e r l
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(  r r \ l l ' ( , \ l i \  j '  l l L \ ' l l . l \ \ ' .  \ l a r r u f a c r r r r e r s ,  I , u b .
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i n i ' , r r r a t i o n  t , i  n e r v  I ' r c d u c t s  i , , r  r e v i e r v  i n  t h .
i e C i  r r  r l .

- \ T . L  C ( ) I t R E S l ' ( ) \ 1 ) E \ ( ' E  s h r x r l t l  b e  a d d r e s s e d
t , '  " l { a r l i , ,  ( , , i l . t r u c r , , r , '  5 7  \ l : r i r l a  V a l e ,  f a , L l i I c .
t '  r .  L ' n r d o l .  \ \ ' . 4 .  l e l e l , l r o n e  C l ' \  6 5 7 9 .
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ut.l



r 

Interference Suppression 
A filter for use with either AC or DC mains 

By Centre Tap 

HAVING recently had occasion to fit 
an R.F. filter to suppress mains - 
borne interference, the conventional 

arrangement illustrated was successfully 
used, the form of which, it is thought. 
adapted to suit the particular conditions of 
any particular site may be of interest to 
many readers. A filter based on these lines 
is of value both to the transmitter and the 
listener as it will greatly reduce r.f. both 
from being fed back into the mains wiring 
and also eliminate, or greatly reduce, inter- 
ference with reception. The most effective 
position for such a filter is at a point where 
the mains enter the building or beside the 
meter, but this is often impracticable as in 
the case of flat -dwellers, etc., and must in 
any case be cumbersome if the chokes are 
to be capable of carrying the heavy current 
borne in such a position. 

All domestic sources of interference (suc- 
tion cleaners, hair dryers, electric fans, 
etc.), should be first dealt with at source 
and a plain capacitor filter as in Fig. 1, 

connected across the mains input of such 
apparatus will normally effect a cure. 

The choke -capacitor filter as shown in 
Fig. 2 can well be used in the mains wiring 
where it enters the Shack or Listeners' 
Den. It is built into a metal case which 
serves to totally screen it, and the insula- 
tion should be of the usual order when 
dealing with mains current. The capacitors 
are all of .1 AF capacity and in the interest 
of compactness or economy, it may be 
found that one pair only is necessary. Al- 
ternatively a single capacitor at each side 
of the chokes (with the earth lead 
omitted) could be used, but this is not 
advised unless fuses are incorporated owing 
to liability of breakdown damage. 
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The Chokes 

The size of the chokes will depend on 
just what band of frequencies are to be 
rejected and the number of turns may be 
found to be anywhere between 60 and 250 
turns if required to give optimum rejection 
to a particular form of interference. They 
must be wound with wire capable of com- 
fortably carrying the maximum load which 
might be taken from the particular circuit 
they are to filter. Those used in the case 
described consisted of 160 turns of 20 

Fig. 3 

double cotton covered S.W.G. pile wound 
on a in. former, one inch wide and tlin. 

deep, the whole assembly being mounted 
in a screening box 3zin. x 21in. x tin. neatly 
affixed to the skirting beside the mains 
point. The capacitors were of the tubular 
type with a cardboard cylinder fitted over 
the metal casing. As will be seen in the 
sketch (Fig. 3) a three -way- adaptor was 
built on to the box as both TX and RX 
voltages were to be taken from it. Even 
in the case of the listener the three -way 
adaptor is a worth while fitment as often 
separate points are required for individually 
powered converters, pre -selectors, etc. 

The choke formers were of lin. lengths 
cut from wooden reels which conveniently 
have a hole through their centre, and the 
circular cheeks were of paxolin, bolted 
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RADIO CONSTRUCTOR 
together with 4BA tapped rod with a suffi- 
cient length left at one end for bolting to 
the casing. A ;in, bush is fitted over the 
extended end of the rod to serve as a 
stand -off (see Fig. 4). 

Cheeks cut from 
ebonit e 

End of 4BA 
tapped rod 
left for fixing 

34' dio wood cut from reel. 

Fig. 4 

Suitable Wire Gauge 
The accompanying table should be used 

as a guide in choosing wire which will 
safely carry the maximum current to which 
the filter is likely to be subject, and as the 
side -by -side turns per inch for D.C.C. wire 
of each gauge are given, the former dimen- 
sions to hold the required number of turns 
can be quickly calculated. 
D.C.C. Turns Ohms pr Approx. 
S.W.G. pr in. 100 yds. curr. amps. 

16 13 .746 3.2 
18 17 1.327 1.8 
20 21 2.36 1.0 
22 26 3.90 .6 
24 31 0.32 .38 
26 35 9.43 .25 

For the sake of the beginner a few words 
on ascertaining the current in amps. from 
a known wattage consumption. Watts are, 
of course, the product of volts and amps, thus current (amps) must he Watts 
divided by Voltage. To take an example - 
a 100 watt lamp at 250 volts 

100 
amps x 250 

The consumption of power transformers (as used in radio gear) is the total wattage 
from all the secondary windings, and as 
most transformers have only an efficiency 
of approx. 75 per cent due allowance for 
that fact should be made. In the case of 
DC. mains it is easy to calculate by simply 
totalling heater, H.T. and any other current 
drawn. With A.C. receivers, the wattage 
will vary according to size but will usually 
fall between 60 to 100 watts. 

Having settled on the gauge of wire and the former dimensions, all that remains to 

or .4 amps. 

be decided is the number of turns. As al- 
ready explained this depends on the fre- 
quency of any particular interference which 
is to be suppressed and can normally only 
be accurately found by experiment. A 
choke can only be 100 per cent. effective 
over a narrow band of frequencies and a 
little experiment in this direction is well 
worth while if complete elimination is to 
be secured. In the particular case quoted it was found that R.F. feed back from the 
TX was practically eliminated from the 
house wiring and the exact number of turns 
was not particularly critical -160 being the 
final figure used. 

(STRAIGHT REC. -Cont. from p.95) 
inductance, so that it resonates at the fre- quency to which the input circuits are tuned. 

In Fig. 7 the anode inductance L3 is tuned by C3, the constants being the same as in the input circuit L2 -Cl. It will be noticed that in Fig. 7b the anode de- coupling capacitance C6 is effectively in series with C3 across L3, but as the value is comparatively large, the effect on tuning is very small. In eddition to better and more even amplification, this system has the advantage of considerably better selectivity. 
An RF pentode valve, or a tetrode as shown, is used to counter Miller Effect, or the tendency to self -oscillation by virtue of the anode /grid capacitance. The auxiliary or screening grid potential is determined by a series resistance or potentiometer Rl, and the value of this potential will be found to be fairly critical if maximum gain coupled with stability is to be obtained. The de- coupling capacitances C2, C5 and C6 should have a low reactance at radio frequencies,. some .01 to .1 pF being typical values for a receiver covering a frequency range of 3 to 25 Mrs. In practice the capacitors should be connected straight on to the valve or coil sockets, with as short leads as possible, as the impedance of an inch or so of wire can be considerable at high frequencies. The decoupling resistance R3 should have a high impedance, but a compromise will be necessary owing to the fact that this resistance fixes the DC anode potential. C4 is necessary in order to prevent a positive potential being applied to the control grid of the following valve, and where this is a leaky -grid detector, C4 can also act as the grid capacitance. The voltage drop across R2 provides standing bias for the valve, and here the value should be determined by the advice given by the manufacturer. 

(To be continued) 
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R A D I O  C O N S T R U C T O R
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together with 4BA tapped rod wittr a suft-
cient length left at one end for bolting to
the casing. A |in. bush is fitted over-the
extended end of the rod to serve as a
stand-ofi (see Fig. 4).

Chceks cut from
c b o n i t e

,Endo l  4BA
/ toPPcd rod

le f t  t o r  t i x i ng

be decided is the number of turns. As al-
ready explained this depends on the {re-
quency of any particular-interference whicb
rs to be suppressed and can normally onlv
be . accurately found by experiment. A
cnoke can only be I00 per cent. efrectjr.e
over a narrow band of frequencies and a
little experiment in this diiection is well
_q'orth while if complete elimination is to
be secured. In the particular case quoted
it was found that R.F. feed back frolnr the
TX was practically eliminated from the
house wiring and the exact number of iurns
was not particularly critical_160 being the
final fizure used.

(STRAIGHT REC.-Cont. {rom p.9.5)
inductance, so that it resonates at the fre_
quency to rvhich the input ci.cuits lie
tuned.

, 
In. Fig. -7 the anode inductance L3 istuned by C3, the constants being the ;mi

il,,J'".'ninllo'll T;:" ,f;'-?,|; ll"*l', "PJcoupl lng 
.capaci tance C6 is ef ler . i  i r .e lv inscrres 1\ '11 h CJ acrcss L3,  but  as thc r la lue

['""#' :*li] ", f ."* ;i*""'i:Jr:# {fimore cven ampl i f ical ion,  th is st .s tem has

l l i".,, i .o#"t"*" 
of considerabi-r' bel rt.r

^.1" 
R.F pentode valve, or il tetrod.e as

iii j!''d:.ii:t"' 3"'ff;l ;;,T'l' ";"xTn :;
:i; :ffi::'#:i ;3 i"X"i,'ji : : f, i; il: ; lt" il" "j
i!i:l F':i t:. L,Hi;:l':,rli,;: *l* T
3i, i"'llloiil,'"'11'i"TJ' :t,T ":i'." fl :;ng
, c . : y l , , l c , capac i r anccs  CZ ,  C5  and  C6  shou ld

1"i," br",'J l'F";:;Jlr'J,i:l I;l*:X.^
i:".',".1 iffi::fd if"':il:,;n:ru;J *#;;:' "i,;li'i:i:d;i i:" :!""J, g;,, ;rt:
Ll" 1an9q".te. of an inch or so of wirc can
l l^^lo11t,t"."Ule .rr lLigh fr"q,-,"n.;"".  

-  
ihe

l[i]'*;s*!::'ili" " Ti.;1:H,1. f;1,:
i.if J# ol,ll'?n "'"o.tH ".?T.,::t[, 

-B;
;"'i;:::l'?;';? ?'oli,l"l" o'"tont a posit ivc

t,*+*tl[s,"e.i' d : ls' I*':lx r."l
u,,!:t?i:iT:.Jff ;il:"*. i.it ;;n:;
?,1"" :ffi J ;;l'J"#ll'". h""ffl;:n*l ;r

(To be continued)
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Suitable Wire Gauge

The accompany-ing table should be used
as.  a guide in choosing wire rvhich rv i l l
sately carr) '  lhe maximum current  1o which
the  l i l t e r  i s  l i ke l y  10  be  sub jec l ,  and  as  t he
sidc-by-s ide lurns pr . r  inch lor  D.C.C. r r - i re
ot  cach gauge are gi r -en,  the former d imen_
sions to hold thc required number of  turns
can  be  qu i ck l y  ca l cu l a t l d .

D.C.C. Turns C)hms pr - \DUrox.
S . \ \ ' .G .  p r  i n .  lO0  1 .hs .  . r i i .  amp . .

1 6  1 3  . 7  + o  3 . 2
1 8  1 7  1 . 3 2 7  1 . 8
2 ( )  21  2 .36  1  . 0
22 2()  -1.90 .6
2 4  3 1  6 . 3 2  . 3 8
26 .3-5 9.43 .25

For thc sake of lhc beginncr a fe*, rr,orcls
on, ascert:rining the current in amps. iiom
a, knorrn rvattage consumption. Witts are,
?l__:""r.", 

the product of r.olts and amps,
t:{rus current (amps) must be Watts
d i v i dcd  by  Vo l l ; r g r .  

^To  
t akc  an  e ramo le_

a  1 0 0  \ v a t l  l a m p ; r l  l . 5 O  v o l t s

1 0 0
amps x 250

o r . , 1  a n r l t s .

.  Thc consumpt ion of  porr .er  t ransformcrs
(as uscd in radio gear)  is  lhe lo la l  \ \ .a11i t [c
l r o m  a l l  t h e  s e c o n d a r y . * i n d i n p s .  a n d  i s
most t ranstormers ha\ .e only an ef f rc iencv
o [  app rox .  75  pe r  cen t  due -  a ] l ou . rnce  f o r
l ha t  { ac1  shou ld  be  madc .  I n  t he  s35p  . 1
DC. mains it is easy to calculate bv slmoi.,
tota l l ing_h-ea, tor ,  H.T.  and any othei  curr ln i
c l r agn .  W i l h  A .C .  r ecc j r . e r s .  t he  r i . a11age

:ltJj y^y according to^ .size hut sill usLralif,
l a l l  be tween  60  t o  100  r r a r r s .

. ,  Hqr ing set l led on the gauge of  n. i rc  and
rne tonner d imensions,  a l l  that  remains to

6 /
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Radio 
Conditions 
A Survey of Conditions on the Broadcast 

Bands 

By ISWL /G211 (Bristol) All times in 

GMT 

Conditions over the pat month have 

been somewhat erratic on most hands. On 

the 311 Mcs. band it strong harmonic of 

11,scow seas heard at 15011 although activity 

on near frequencies appeared to be nil et 

this time on October 11th. On the 15 1[es . 

band from September 23rd -25th very d 

spells of fade -out were noted after dark- 

ness, and on 17 Mes. the only signal was 

OTC5 Leopoldville Belgian Congo (17725 

kcs.) whose signals were R7 -9 iet 1920! 

Best bets have been the following: "Radio 

SEAC" in Colombo, Ceylon, was heard with 

collosal signals on its 15120 kcs. frequency 

when transmitting its Sunday evening 

Broadcasts to the British Isles at 1730- 

1930. I cannot remember hearing such a 

very strong signal as that put over by 

Radio SEAC on October 12th . . . not even 

after 20 years of DXing! Their 17770 kcs. 

transmission was also heard in parallel with 

15 \lcs. although not quite as strong . . . 

R9I On 11 Mcs. F71 Brazzaville has again 

topped this frequency with R9 plus signals 

around 1900 using 11970 kcs. The Belgian 

Congo station OTC2 9740 kcs, at Leopold- 

ville has supplied R9 signals et 13 -1S, F71 

on its 9 -140 lies. channel was logged R8 id 

1900. Reports on recept =nn conditions are 

needed for this column. Please address all 

letters to: IS \CL /G211, "Radio Con- 

structor," to reach nie by the Stir of the 

month at the latest. Until next month . . . 

73 and good listening. 

SS 

DX PREDICTION FOR 

MID- OCTOBER TO MID -NOVEMBER 

( 7 and 14 Mcs. through courtesy of Geoff. 
Hutsem G6GH, 28 and 60 :\ es. with 
aches wledgments n, I)euì: Heigletmau, 

I 'firne; in I,,)! T. 

7 Mcs. Conditions 
70(1- 11800 -ZL, VN. - 

2011t1- 2100 -VK. ZS. 
220fí- 2- 10O -R'1. 
14 Mcs. Conditions 
0700 -0800 -ZI -, VN. 
1300 -1500 -VK, ßt'1. 
1500- 1700 -VN, W6, WC7. 

1300- 1900 -`,Cl, Africans. 
2000- 2200-WI, PI', LIT. 

28 Mcs. Conditions 
Excellent DX conditions with in- 

creasing regularity-. N. American sig- 
nals should be very strong from 1200 
to 1900. W6's etc., from 1600. The 
more distant Europeans, i.e., SV, 
YR and U will be audible at good 
strengths, peaking about 2 hours be- 
fore until 2 hours after midday. 

Asia, Oceania, etc., will be "in" 
most of the morning until early 
afternoon; with the nearer and more 
southerly Asiatics lasting until late 
afternoon. 

African and S. American signals 
will be audible from 0800 to 1700, 
tending to drop in strength towards 
November, except those from N. 
Africa. 

60 Mcs. Conditions 
There should be some days when 

the F2 peak MUF reaches 50 Mes. or 
higher for distances of 2000 -4000 
miles in directions from E. round to 
X.IV., with peak time occurring when 
it is midday at a point halfway along 
the path. These frequencies should 
be checked for openings from Middle 
East and East Coast U.S.A. (50 Mcs. 
band) . Slight possibility also to S. 
Africa. 

On 60 Mes., tropospheric contacts 
will still be possible up to 150 miles 
or so particularly when weather is 
settled. Daytime will often provide 
better conditions than night, but lack 
oï activity will probably not make 
this apparent. 

Badio
Oonditions
A Survey of Conditions on the Broadcast

Bands

By ISWL,IG2I l  (Br istot)  Al l  t imes in

GMT

Condi l i r rns ovot  l l lc  l rs t  month hi tvc

i r t i ' t t  sol l t r r lh l t t  ( ' r . . rat ia ( ) l l  l l ) ( ) : i  1r ' r t r iL '  ( l t t

l l r r '  - l t )  l l c s .  b r r t t d  i t  s l r o l l g  l t r ' r t l r o t r i c  o i

l l , ) s c ( ) \ \ '  uas  hea rd  l r 1  150 ( )  l r l l l r o t t gh  ac t i v i t r

o l r  r l ( ' : r r  { recl t t t ' t lc i ts  : rppt ' l i r t ' t l  1o l )e l l l l  i r t

t h i s  t ime  on  Oc tob r ' r  l l t h .  ( ) n  t he  I 5  l l e s

band from September 23rd-l5tli verv Lr:'tl

spel ls  of  fade-out  tv t  re nt l t t 'd  af ter  dar l i -

ness.  and on 17 \ Ics the or l lv  s ignal  l 'as

OTC5 Leapoldvi l le  Relgi t rn ( iongo (1772-5

kcs . )  r vhosc  s i gn : r l s  s t ' r t '  l { 7  9  i i 1  i ! l ( ) l

l lest  bets h: ivr '  br ' r 'n  1ht '  { t ' l lo l ing:  l t rLdi i r

SEAC"  i n  Co lom lx l '  Ce r ' l t l t t ,  u : Ls  l l t i ' r d  s i l l l

co l los i i l  s ignals on i1s 1-5l l { l  kcs I r t 'c1t t t 'ncr '

rvhen t ransrni t t ing i ts  Srtndlrv t ' r -ening

Broadcarsts to thc Br i t ish Is les at  l7- . t0-

1930. I  c : tnnot  re lnernbcr hear i l tg st tch l r

verv strong signal as that put or-tr Il1'

l t r rd io SEAC on ()ctobt ' r  l l th  no1 ( ' \ ' r 'n

: r {1cr  l0 t t ' : r rs  of  I ) \ ing!  Their  17770 kcs

tr : rnstniss ion ui ts  : t ls i l  ht 'arc l  in l r i r r t r l lc l  r r i th

1.5 l lc : ; .  l r ' l l l tor- rgh nr l l  qt t i t t ' i rs  s1r() l )g

R9l  ( )n 11 \ Ics.  l r i7 '1 Brazzavi l l t '  h i ts  iLsei t r

toplr t 'c l  lh is  { requt ' l tcv u i th R!)  p l t ls  s ign; i is

: r r o r rnd  190 ( )  us i ng  1197 ( )  kcs .  Th t '  Be l3 i an

Congo  s l i r t i on  OT(12  97 - l ( )  k cs .  r ' 1  I - t  o | o l d -

v i l l l  l t : r s  l ; u p p l i c d  R l )  s i g n : r l s . t t  1 E 1 5 ,  I r Z l

o '  i t s  ( ) 1+O kcs .  r . l t a l p r ' l  g i t s  l t , : l g t c l  I l 8  r r 1

l 9 (X ) .  Repo r t s  o I ]  r ( ( ( ' l ) t i ' ) l l  co t t c l i t i o r t s  r L r t '

t rccdccl  {or '  th is colutr ln } ) i t ' r rs t '  rLt lc l r t  s-*  l t l i

le  l tcrs to:  IS\ \ -L, iG2 I  i  i ( i id io ( 'or l -

s l r r r c t o r , "  1 o  r c a c h  l : t e  l r v  t l r t ' 5 1 l r  o l ' t h i '

t no t t t l r  : r t .  t h t '  l a t es t .  I  n t i l  l l t ' r i  l l l i ) l l 1 t l

7- i  ;1n{ qoocl  l is i t ' t l i t lg .

SS

DX PREDICTION FOR
MID-OCTOBER TO MID-NOVEMBER

t i  i r t l r l  1 l  \ t c s  t h r  r s g l r  c " t t r t e : r .  ' r i  ( i e o 1 { '

l { u t s , , n  ( ; 6 G H ,  l 8  i 1 ] 1 f l  l r 0  l l c s .  r v i t h
a c k l i , \ ! l e ( l g r r r e l r l i  t , '  l ) e r r i .  l [ e i g l l t r ] l : r i l ,
(  i t r l  ) l l .  t  

' f i r r r e s  
i r r  ( j I f  l ' .

7 Mcs. Conditions

t ' ; n r  r .  { r b r  r { l - - Z L ,  \ - I { .
l ( x )1 )  1100 - \ r l i .  z s .
: l o ( ) - l  l oo - \ \ - l .
14 lVlcs.  Condi t ions
07 (x - )  { )E00  21_ ,  \ 'K .
1 - io i  ) -  1 . ; ( )0 \ '1 i .  \ \ '  1  .
1.1)() - i70t)- - \ rK,  \ \ '6 ,  \ \ '7 .
I  \ O r  r -  l '  j 0 r i -  \ \ - 1 ,  - \ f r i L , r r r . .
. r  r un - l l { {  |  \ \  I  ,  PY  T .L

28 Mcs. Conditions

Erccl icnt  DX to l rd i t ions u ' i1h in-
creasing regular i t l ' .  N.  . \mer i t :an s ig-
na l s  sho r t l d  bc  r e r v  s t r ong  { r om l JOU
to 1900. \ \ ' t r 's  et i . ,  f rorr i  1600. The
more distant  Europcans,  i .e. ,  SV,
YR and U rv i l l  be audiblc at  good
stre,ngths,  peaking about 2 hours be-
fore until 2 hours :ifter midd:r1'.

Asia.  C)ceania,  etc. ,  u ' i l l  be " in"
rr rost  o{  the morni t rg urr t i l  car ly
l r f te. rnoon; rv i th thc nearer and mote
southerl-v Asiatics lzrsting until late
:r f ternoon.

Africzrn and S. American signals
rv i l l  be audible f rom 0800 to 1700,
lending 1o drop in strength towards
Nor-cmber, exrxpt those from N.
. \ f r icn.

6O Mcs. Conditions

There should be some days lhen
the F2 peak NILIF reaches .50 N[cs. or
l r i - h r ' r  [ o r  d i s l r nces  o f  ] 0110 -1000
miles in directions from E. round to
N . \ \ ' . .  u i t h  pcak  l ime  occu r r i ng  whcn
i t  i s  m idd rV  a t  r  l ) o i n t  ha l f r vay  a l ong
the path.  Thcsc f requencies should
llr, checked for openings from Xfiddlir
I iast  rnd East  Coast  I - r .S.A.  (50 Mcs.
b i Lnd ) .  S l i gh t  poss i l i i l i t y  a l so  t o  S .
, \ f  r ic  r r  .

On 60 XIcs. ,  l ropospher ic contacts
u i l l  s l i i l  be  poss ib l e  up  t o  150  m i l es
or so piirticularlv rvhcn r-eatirer is
s.1t1cd.  I )avt in ' re rv i l l  of ten provide
ir t . t t t ' r  condi i ions than night ,  but  lack
o r : r c t i i ' i t v  r v i l l  p robab l y  no t  make
thLS  appa r i ' n t .
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RADIOLYMPIA 1947 
yOUR editors visited Radiolympia 

with a view to finding out exactly 
what was being offered to radin con- 

structors in the way of new and interesting 
components. Whilst there was not much 
which could be do scribed as new, we were 
agreeably surprised to find so many firms 
catering specifically for the constructor. The 
table shown on the following page will 
indicate [xnctl- the general make -up of 
exhibitors with something to offer the con- 
structing fraternity. Not only were there 
masses of components. of a great variety, 
but one firm (Radio Kits Co. Ltd.) was 
showing complet e hits of parts, with all 
necessary diagrams, for building up various 
receivers and amplifiers. The completed 
models on show had an attractive finish to 
them and the prices for the kits were most 
r : sonable. We learnt that a lively sale for 
these kits already exists and we were not 
surprised. 

Test gear, much of it suitable for the 
amateur constructor, was there in profusion 
and the impression we gained was that the 
amateur was being well catered for in that 
direction. 

One of the most interesting component s. 
or rather component assemblies, that we 
saw was the Permeability Tuning Unit 
marketed by the Weymouth Radio Manu- 
facturing Co. This had integral waveband 
switching, and types are available for 
superhet and TRF receivers. Waveband 
coverage is 200 -541) and 1000 -2000 metres, 
and we are looking forward to seeing a 
short wave unit on similar lines. This is an 

entirely original component and it is one 
whch will be welcomed by those wishing to 
build high efficiency and compact broad- 
cast receivers. The same firm also showed a 
good range of coil packs of more orthodox 
type, covering short wage as well as 
medium and long, available for superhet 
construction. 

Another firm exhibiting a' useful range of 
coil assemblies was R.M. Electric; who also 
had e useful IF transformer with a circular 
container and having a clip mounting. 

The Q -Max stand was full of interest. 
Besides the communications receiver and 
-10 watt transmit ter, perhaps the chief 
interest was the new insulating material 
"Polymax." This insulator is claimed to 
combine all the advantages and electrical 
properties of ceramic wit h the mechanical 
properties of light wood. The material is 
unbreakable. easily drilled and will not 
splinter or crack. 

A feature of the Q -Max receiver and 
transmitter is unit construction. This is 
praiseworthy in itself but has the added 
advantage that the various units are avail- 
able as separate items to the constructor. 
Samples are Driver -nit, Coil Turret, 
Pierce Oscillator, Crustal Calibrator Unit, 
etc. Other items on this stand were sloe 
mot ion drives. cabinets, a VHF Converter 
and the new- Q -Max chassis cutter, available 
in four sizes. 

just around the corner from Q -Max was 
the Eddystone stand. The usual range of 
high quality Eddystone components were on 
view, and it is worth noting that the trade 
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ITAIIIOLYMPIA Ig17
(  )Ul t  (  d i lors l is i led Radiolvmpia

l ' i t l r : r  l i r ' t ' 1 o  f i n d i n g  o u t  e x a c t l r '
r r -h;r t  u; is  br : ins o l leret l  to radio con-

str r lc tors in the s-ar-  o{  n<,s i rnd interesl ing
,  n l l l p n n " n l s .  \ \ ' l l i l s l  l l r o r r '  \ \ . i i  n o l  I t t t t ,  l t
rvhic i r  coulc l  l i r '  t l rscr i l rcc i  : rs  n( ' \ \ ' ,  \ \ 'e  \1 'cre
i lgrei ' i r l ) l \ -  surpr isod 1o 1iat4 so rnanr '  l l rm., .
c l i ie . r ing spr ' r : i l ic : r l lv  for  thr ,  con.-qtruc1or.  Thc'
l a b l c  s h o s n  o n  t h t ' f o l l o t i n g  p a g i ' r r i l l
i n c l i c r r t c  r  x ; , t  1 l r '  t hc  g t ' n r ' r a )  n rak r ' - up  o f
c rh i i r i t o r s  s i l h  so rn r ' 1h i ng  1o  o {Te r  t hc  con -
sl rur l ing I r l r l r ' rn i1r- .  \o1.  onlr -  \ \ 'ere ther{ l
nrrssr .s of  conr l )on( ' r )1s.  o{ : r  great  r ' : i r ic ' t r , - ,
1 l r1 orrr '  l r r r r r  (Radio Ki ts Co. Ltd.)  las
sho l i ng  c r rn r l r l r ' 1 c .  k i l s  o f  p ; r 11s ,  r r i t l t  : r l l
i lcctss:r rv c l i rgrarrs,  for  bui ld ing up vrrr ior ts
l t  c  r , ivr ' rs  lnrd ; r tnpl i f ic  rs.  The complelcc l
rnodels on shor '  had an at t racl iv t '  l ln ish 1o
th i .m  ; r n<1  t he  p r i c r ' s  { o r  t h r '  k i l s  uc r t '  m :s t
r r ' r r so i i ; r 1 r l e .  \ \ ' e  l r ' a rn1  t h ; r 1  : r  l i ve l v  s i L l t '  f o r
1 1 ' ,  - c  k i t s  r , l t r , ' , l v  r ' r i - r .  , , n r l  \ \ ' n  \ \ ' r ' r r '  n n 1
srrr i r r is t  c l .

Tcs t  gc l r r ,  n ruch  o f  i t  s t r i t : r b l t ' f o r  1h r '
am:r tet t r  constr t tc t ( ) r ,  r r ' ; rs  t l t t ' r t '  in  pr l f t ls ion
an( l  the imprcssion r i 'e  ga. incd \ \ 'as that  th( '
anratcur l 'as bc ' ing r lc l l  c :Lterr 'd {or  in that
d i r ec t i on .

One of  the most in lerest ing cornponcnls.
or  rather component asscrnbl ics,  that  \ \ ' ( '
sa\r  w: ls  the Permeabi l i tv  Tuning L 'n i t
m:rrketed br' the Weymouth Radio Manu-
factur ing Co. This had in legral  rvaveband
srr i tching,  and 1r 'pr 's  : r rc avai lable for
superhel .  and TRF receivers.  \ \ 'zr r - i 'band
co\-{ ' rage is  200-. i40 and 1000-2000 metres,
and s 'e : r r t '  looking {oru:rrd to seeing a
short  u 'ave uni t  on s imi lar  l ines.  This is  an

enl i rc lv  or ig inal  component and i t  is  one
lhch s i l l  be rvelcomed bt '  those rv ishing to
builci high elhciencl' and compact broad-
t-as1 rer :c ivers.  The same Jrrm also shorved a
gord range of  coi l  p; rcks of  more or thodor
1r 'pc,  r :ovt ' r ing short  \ \ ' : lve ; ts  rvel l  as
r l r ' d i um  and  l ong , : r va i l ab l e  f o r  supe rhc t
r :  on s1 r t tc l  io l t .

. \ r r n t l r . r  t i r r n  ,  x l r i l ' i t i r r g  ; r  r r s ,  f u l  r ; r n g e  o I
r :o i i  ; rsscnr l r l j t 's  r ras R.M. Electr ic ;  u 'ho also
hrd r  usefrr l  IF 1r : rnsformer u ' i th a c i rcular
crnla incr  ancl  h: l ' ing a c l ip nrount ing.

The Q-Max s land las {u l1 of  intcrest .
I l r 's idc 's 1he conunrtn ical ions receivt ' r  i rnd
1(J \ \ 'a11 rr : r r rsn.r i11er,  perhaps the chief
intc ' rc 's1 u as tht '  nes- insu' l i i . t ing mal .er i : r l
' 'Polr - rn:r r .  This insrr l : r tor  is  c la i rnecl  to
ccrrr l , i r r r ,  a l l  the : l< lv: rntagcs :Ltr t l  c ' l t ' t : t r ical
proper l i r '3  of  ceramic rr i lh  the m<'ch:rn ic: r l
proprt ' r1 i t 's  oI  l ight  tood.  The mi i ler ia l  is
unbrcakablc.  t 'as i lv  dr i l lec l  and r i ' i l l  not
sJr l intcr  or  cracl i .

. \  f r , ; i t r r rc oI  thc Q-Max rect  i r -er  and
1 r ' : u r sn l i 11 (  r  i s  l r r r i l  c : ons tn r c l i on .  

' I - h i s  
i s

pr ; r isc l 'or thv in i isc l f  l ru l :  has 1hc ar lc l 'c l
r rdvrur lagc that  the r ' ; r r ious uni ts : r re :Lr ' : r i l -
able as separate i lems to the construc. lor .
Srrmples i r re Dr iver L in i t ,  Coi l  Trrr ret ,
Pi t ' rce Osci l la tor ,  Crr 's ta l  Cal ibrator  L:n i t ,
r '1c.  Othcr i lems on th is stand rvere s l ru '
nrol ion dr ives.  cabinets,  a VHF Convcrt t ' r
and the nes'  Q-Max chassis cut ter ,  avai l : rb lc
in four s izes.

-Just  around the corner f rom Q-Max . r 'as
the Eddystone s land.  The usual  range of
high qu:rlil! Eddystone components r.erc on
vierv.  and i t  is  u 'or th not ing that  the 1r : tdc

B9



RADIO CONSTRUCTOR 

mark "Eddystone'' has been associated 
with high quality and outstanding reli- 
ability in short wave components since 
1924. On sale at the stand, and now avail- 
able from local Eddystone agents, we saw 
the new Short Wave Manual. This is a 
good buy for all constructors as it contains 
articles and constructional details of 
receivers, a transmitter, a preselector, 
aerials, and so forth. Though only 24 pages, 
this booklet, is well worth the 2/6 asked 
for it. Besides components, several receivers 
were on view, including the well -known 640 
(reviewed in our August issue), the new 
general purpose communications receiver - 
the 680-and the new export short wave 
receiver, the Type 659. 

This corner of the National Hall, with 
both the Q -Max and Eddystone stands, 
must have been one of the most popular 
spots of the exhibition as far as the con- 
structor was concerned. 

There seems to be a tendency to break 
away from the black or grey finish to 
radio gear, and we were interested to see 

The Q -Max communications receiver 
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The Permeabilitity 
Tuning Unit market- 
ed by the Weymouth 

Radio Manufacturing 
Company. 
A compact assembly 

that will appeal to 

keen experimenters. 

on the Bulgin stand a complete range of 
knobs, pointers and sundry fittings in 
numerous colours. Many readers will have 
come into contact with coloured fittings on 
Service gear and for those that like a 
splash of colour here is a golden opportunity 
to brighten up that receiver or transmitter. 
For those that go for this sort of thing, 
this Bulgin range presents them with the 
chance to match their radio gear with the 
colour scheme of the room furnishings! 
Knobs were not the only components that 
appeared in exotic colours. Many extension 
speakers were housed in brightly cellulosed 
wooden or plastic cabinets in a variety of 
colour schemes. The Celestion CT117, a 
2 in. speaker in a bakelite cabinet, was the 
smallest model shown on that particular 
stand and we were rather impressed by its 
neat and clean looking appearance. On the 
Rola stand, too, we met some attractive 
speaker cabinets particularly one model of 
black and white finish. By combining good 
workmanship in the design and manufac- 
ture of loud speakers with the more 
aesthetic considerations of cabinet design, 
these displays made one feel like fixing up 
radio extensions in all rooms! 

A number of firms were showing aerial 
equipment, as will he seen from the chart. 
A most useful, and unique, short wave 
aerial was to he seen on the stand of 
Antiference Ltd. Their "Amine" short 
wave aerial is a folded dipole made up in 
a polythene moulding, with the aerial 
proper, the down lead, and the insulators 
supplied complete. The aerial span can be 
adjusted to the required length (frequency) 

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

The Permeabilitity

TuningUnit market.

ed by theVeymouth

Radio Manuf acturing

Conrpany.

A conrPact assenrblY

that culll tPPedL to

keen exPerimenters.

on the Bulgin stand er" complete range of
knoirs, pointcrs and sundry fittingl in
nurr"rot i  colours.  X{any readers wi l l  have
come into contact rvith c.olcurcd fittings on
Serr-ice sear and for those that iike a
splash of'colour here is a golden opportunity
to brighten up that receiver or transmitter.
For tiiosc that go for this sort of thin-g,
this Bulgin range presents them rvith the
chance to match their radio gear with the
colour scheme of the room furnishings!
Knobs q'ere not the only components that
appeared in exol ic  colours.  Many extension
speakers rvcre housed in br ight ly  cel lu losed
ri'ooden or plastic cabinets in a variety oI
colour schehes. The Celestion CT1l7, a
2Jin. soeaker in a bakeliter cabinet, s'as the
smallest model shown on that particular
stand and *'e rvere rather impressed by its
neat  and c lean looking appearance.  On the
Rola stand,  too,  we met some at t ract ive
speaker cabinets particularly one model of
ijlack and rvhite finish. By combining $ood
rvorkmanship in the design and manufac-
ture of loud speakers u'ith thc more
aesthetic considerations of cabinet design,
these displays made one feel like fixing up
radio extensions in all rooms!

A number of firms u'ere shorving aerial
equiDment, as rvill be seen from the chart.
A- most useful, and unique, short wave
aerial rvas to be scen on the stand of
Antiference Ltd. Their "Arnine" short
rrave aerial is a folded dipole made up in
a pol-vthene moulding, 'w'ith the aerial
proper, the dorvn lcad, and the insulators
Suppliea complete. The aerial span can be
adjusted to the required length (freqttencl')

mark "Iidd1'stoni" has been associ:itcd
rv i th i r igh qu: t l i ty  and outstanding re l i -
ab i l i t l  i r r  s l t o r l  \ \ i l ve  ( o l nPon ( ' n l s  s i nc ,
1924. On sale at  the stand,  ancL norv ar-a i l -
ablr. irom local Eddystone .rgents, Ne sa\\'
the neu' Shorl \\'ave l{anual. This is a
sood bur. for all constructors as it contains
irticles and constructional details of
receit'ers, a lransmitter, a preselcctor,
aer ia ls,  and so {or th.  Though onlv 24 pages,
tiris bookltt, is rvell rvorth the 276 asked
for it. Bc,sides components, several leccivers
lvere on viev', including the g'ell-knorvn 640
(revieu'ed in our August issue), the nes'
general purpose communication5 lggsivsl-
the 680-and thc nerv export short rvave
receiver, thc T1'pe 659.

This corner oI the National Hall, rvith
both the Q-Max and Eddystone stands,
must have becn one o{ the most popular
spots of the cxhibition as far as the con-
structor rvas concerneo.

There seems to be a tendencv to break
arvav from the black or grey linish to
radio gear,  and rve s 'erc interested 1o se"

' The Q.Max comntunications recei+ter
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by cutting through the insulating material 
and joining the bared aerial wire to brass 
bobbins on the insulators. Invaluable to the 
prospective users of this aerial kit is the 
fact that the aerial is already calibrated 
and marked so that it may be cut to any 
amateur or broadcasting band required. 
The polythene web is calibrated for the 10, 
20 and 40 metre amateur bands and the 
11, 13, 16, 19, 25 and 31 metres broadcast- 
ing bands. This renders unnecessary the 
usual tedius measuring process needed to 
cut an aerial to resonate at a given fre- 
quency. Two types are available, Model 
FDA 20 for frequencies of 14 Mcs. and 
upwards and the FDA 40 for frequencies of 
7 Mcs. and upwards. This aerial struck us 
as being an extremely valuable addition to 
equipment available to the SW enthusiast. 

On the Belling & Lee stand, there was 
just about everything the constructor needs 
in the way of aerial equipment. Their L336 
Balanced Twin Feeder is now well known 
as are their aerial kits for making up 
dipoles. A VHF dipole for 56 -224 Mcs. is 
available, with reflectors, and other items, 
such as their Eliminoise anti -interference 
aerials, are dell outlined in the Radio 
Amateurs catalogue available on request. In 
this catalogue will be found particulars of 
the firm's extensive range of multi -con- 
nectors, plugs and sockets, etc. Terminals, 
valveholders, fuseholders and insulators are 
also listed. We gathered from conversations 
with Belling & Lee representatives that an 

official drive on interference suppression is 
o be started soon by the Radio Industries 

Samples of Polynax insulators 

Council. This is indeed good news, and we 
trust that our readers will do all they can 
to pass on the word to people likely to be 
affected! Belling & Lee, of course, have the 
answer in regard to car interference with 
their ignition suppressors. An extensive 
range of interference suppressors for all 
types of electrical apparatus has been a 
feature of this firm for many years. Of 
interest to the radio enthusiast with a good 
' `skywire" are the lightening arrestors we 
saw on the stand; components that we feel 
are worthy of more attention than they 
get at present. 

CLASSIFICATION OF EXHIBITORS 

Showing the 

Aerials, etc. ... 
Capacitors 
Cathode Ray Tubes 
Chassis 
Chokes 
Coils, tuners, etc. 
Components other tha 

specified 
Connectors 
Fuses ... 
Gram. motors, pick -u 

Headphones ... 
Insulators, etc. 

number of exhibitors for various components 

11 Loud Speakers 
16 Measuring Instruments 

5 Recording Equipment 
3 Rectifiers (metal) 
9 Resistors 
8 Solder, etc. 

Switches 
Tools ... 
Transformers 
Transmitters and 

11 tiens Receivers 
Valves ... 

5 Wires, cables, etc. ... 

n those 

ps, etc. 

13 

9 

1 Communica- 

25 

12 

3 

3 

9 

2 

8 

6 

15 

10 

8 

13 

Altogether there were 95 firms showing components, test gear and other 
accessories available to the general public. 
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by.cutting t^hrough the insulating material
and joining the bared aerial wire to brass
bobbins on the insulators. Invaluable to the
prospective users of this aerial kit is the
fact that tho aerial is already calibrated
and marked so that it mav be cut to anv
amateur or broadcasting 

- 
band rcquireci.

The polythene rveb is calibrated for tie 1O,
20 and 40 metre amateur bands and the
11, 13,  16,  79,25 and,31 metres broadcast-
ing .band-g. This renders unnecessary the
usual tediLs.measuring process needed to
cut an aerlal to resonate at a given Ire-
quencv. Two ty?es are available, I\Iodel
FD.C, 20 for fri' iuencies of l4 Mcs. and
upwards and ttre FDA 40 for frequencies of
7 Il{cs. and upwards. This aerial-struck us
as being an extremely valuable addition to
equipment available to the SW enthusiast.

On the Belling &a L@'stand, there s.as
just about cve4rthing the constructor needs
in rhe uav of  aer ia l  equipment.  Their  LJJo
Ra lanced  Tu in  Feede i  i i  no r r . r r e l l  kno rvn
as are their  aer ia l  k i ts  for  making up
dipoles.  -4,  VHF dipole for  56-2i4 l l ts .  is
:n'eril:rble, rvith reflectors, and other items,
such :rs their Eliminoise anti-interference
zrerials, are ri'el1 outlined in the Radio
-\matcurs cataloguc ar-ailable on request. In
th is r : l r ta logue r i i l l  be {ound part i iu lars of
t h ' .  f i rm  s  ex t r ' ns i r - c  r . ngc  6 f  mu l l i - con -
nFL lo r s .  p l ugs  and  s r , cke t s ,  c1c .  Te rm ina l s ,
valr-eholdcrs, fuscholders and insulators are
also listed. We gathcred from conversations
rvith Belling & I-ee representatives thal an
olllcial drive on interference suppression is
to be started soon bv the Radio-Industries

zi;-*r 

k**
Samples of P olymax insulotor s

Council. This is indeed good news, and we
trust that our readers will do all they can
to Dass on the word to people likelv to be
afiettedl Belling Ea L@, bf 6orrr.", have the
anslver in regard to car interlerence with
their ignition suppressors. An extensive
range of interference suppressors for all
types of electrical apparatus has been a
feature of this firm for many years. Of
interest to the radio enthusiast with a good
"skyrvire" are the lightening arrestors we
saw on the stand; components that we feel
are rvorthy of more attention than they
get at present.

r
CLASSIFICATION OF EXHIBITORS

Showing the number of exhibitors for various comPonef,rts

Loud SpeakersAerials, etc.

Capacitors

Cathode Rar'

Chassis

Chokes

Coils, tuners,

Components
specified

Connectors

Tubes

c t c .

other than those

l leasuring Instruments

Recording Equipment

Rectifiers (metal)

Resistors
Solder, etc
Srvitches

Tools

Transformers

Transmitters and
tions Receivers

Wires, cables, etc.

Fuses

I t

1 6

i)

3
9
8

I 1
1

l-3

9

1

25
1 2
3

9
2
8
6

1 5

10
8

Gram. motors,
Headphones
fnsulators, etc.

pick-ups,  ctc.

Valves
1 1

gear and otherAltogether there rvere 95 firms showing- componerts,. .test
accessories available to the general public.

9 l



RADIO CONSTRUCTOR 

The AVO electronic testmeter 

Ae_ialite Limited showed their Mastatic 
\oisefree Aerial System which deserves con- 
sideration by those troubled with really 
severe electrical interference. This firm had 
on show a wide range of dipoles, wire, 
feeders, car aerials, earth rods, lead in 
tubes and other accessories for aerial and 
earth systems. 

Visitors to the stand of Haynes Radio 
Ltd. will have noticed immediately the very 
smart 100 watt amateur transmitter which 
was on show. This transmitter was designed 
around the range of transformers and 
chokes made by Haynes and we were much 
impressed by the components which were 
exhibited. The Undulator, also on show at 
this stand, connected up so that those who 
wished could record their morse sending, 
amused many visitors and gave quite a few 
a surprise when they obtained visual evi- 
dence. on the tape, of what their -fist" was 
really like! Haynes Radio publish a most 
useful booklet (Technical Publication \o. 
2.3, 1917;'8. Price 1 ' -i entitled 'Trans- 
mitter Design and Circuits." It gives 
design data for a robust 100 watt and 150 
watt transmitter. The booklet goes into 
circuit considerations and takes you stage 
by stage through the transmitters, includ- 
ing modulators and power supplies. Besides 
this, it is well illustrated with photographs 
and circuit diagrams and contains data on 
valve operating conditions and on coil 
winding. Altogether a most useful booklet 
for those interested in transmitter design. 

On the Rothermel stand, this firm's well - 
known range of piezo- electric crystal pick- 
ups and microphones were to be seen. New 
models, designed for use with their pro- 
ducts, Type VR /2 4 watt amplifier and the 
Ty_ pe HG /308 8 watt amplifier, were shown. 

Sydney Bird & Co., Ltd., showed an 
amazing display of their well -known 
Cyldon transmitting and receiving type 

92 

variable capacitors, from the smallest 
types right up to the very large one for 
high powered transmitters of the com- 
mercial type. Also on this stand we saw the 
Prestacon, which is ideal for the laboratory 
or the home constructor in 1?roducing small 
metal radio parts. It pierces round and 
square holes, cuts slots, bends metal up to 
45 degrees and will cut rectangular and 
circular holes in 'metal plate or strip of any 
length up to 3 in. wide. A most useful 
piece of equipment. 

Electrothermal had on show various 
valve retainers, of the net types and strap 
types th suit the majority of medium sized 
valves. Though the idea is admirable, and 
was used extensively in service gear during 
the war, amateurs have not taken to the 
idea generally -probably because they like 
to be able to de -valve a set frequently and 
with the minimum of effort! 

The test gear on show was extremely 
comprehensive and not only was there a 
noticeable advance in design and appear- 
ance, but most instruments showed more 
usefulness in their applications than their 
predecessors. On the AVO stand, the 
Electronic Testmeter was a noticable 
exhibit. This instrument has been developed 
to meet the demands of present day radio 
and television technique. It is robust and of 
attractive appearance, having 49 ranges 
covering DC volts, current, AC volts, AC 
output power, Decibels, Capacitance, Resist- 
ance and insulation. A very comprehensive 
Valve Characteristic Meter was shown, 
which will test any normal receiving or 
small power transmitting valves and incor- 
porates many features directed towards 
greater ease of operation. The Model 7, 

'1p 

The .AVO valve characteristic meter 
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Th i  .AVO . l . c r r on i c  r cs r l l ( , r ( I

y'.c:ialite Limited shos'ed their }lastatic
\o ise{ree . \er ia l  Svstem shich deserves con-
sid( ' rat ion bv those l roubled s ' i th real lv
s r  v r  r e  t  l l t  t r i r , r I  i n t e r l r . r e n t r .  T h i s  f i r m  h a d
on sho* a r r ide rangc of  d ipoles,  rv i re,
feeders,  car aer ia ls,  e:r r th rods,  lead in
lutr t ,s  ancl  other : r r :cr .ssor ies for  aer ia l  and
earth sYSt( ' lns.

V i s i t o r s  1o  t h r . s l and  o f  F l aynes  Rad io
Ltd.  rv i l l  h: rvr ,  nol iced immcdiatel r '  the lerv
{ l n i r r l  l l r t l  \ \ ; t l t  i l l l l i r l c l l r  t f ; ' n s m i i t * f  r r h i C h

\ \ ' : r s  ( ) n  sh : ru .  
' I h i s  

t r ansm i t t e r  l as  des igned
trrorrnd th( '  r i inge of  t ransformers and
c hokr 's  mat l t ,  l rv  Haynes : rnd rve r lere much
i t r rp i t ,ssr .c l  bt '  thc cotnlx)nen1s l  h i t  h l  ere
r . xh i b i l r c l .  

' f h t .  
L -nd t r l a l o r .  : r l so  on  shos  a l

t h i s  s t ; r n r l ,  t  onn r ' c t l  d  u l )  so  t h i r l  t hos r -  s  hc r
u is l r t .c l  corr l t j  r r . tord their  nrorsc,  sending,
: r t t t t tsr 'd lnrnty y is i lors i rncl  g:r ' r ,  q. i1<- ; r  f r - t '
; i  sur l ) r is |  r r :ht .n tht ' r -c ibt i i ined i ' isr - rur l  r , r ' i -
d t ' r t t : t ' .  on  l l r e  1 : r p t , ,  o f  r r h ; i l  t he . i r  " J l s1  uas
re;r l l r '  l ike i  Haynes Radio publ is l )  a most
usr ' f ' - r l  l rooklr . l  ( ' l ' r .chnic:r i  Pul t l ical ion \o.
2.1,  19.+7 '8.  

Pr icr .  I  ' -  
)  cnl i t l r .c l  'Tr :Lns-

mit l ( ' r  Design : rnd Circui ts.  "  l t  q i r - t .s
dts ign dat : r  {or  : i  lo t rLrst  l  (10 r i  at t  : rnd l  - i0
rr ; r1t  t r r rn-smit t t , r .  fhc booklet  gor:s in lo
ci rc l t i t  consic ler : r l ic l r rs and t : rkes vol l  s tagc
br-  s lagc through th( .  l r i rnsnt i t lers,  inc lnd-
ing rnoclu lators ancl  pouer s l rppl ies.  I les ides
this,  i t  is  r l r '11 i l lus l r : r lec l  r r i lh  photographs
and c i rcui t  d i : igr luns and contains data orr
r ' : r1r 'c '  o1rr , r : r1 ing col ld i l ions ancl  on r :o i l
rv inding.  - \ l together r t  most  use{ul  } rork l r . l -
for those interested in transmitter design.

On the Rothermel  stand,  th is f r rm's r re l l -
knorvn range of  p iezo-electr ic  crvstal  p i tk-
ups and microphones u 'ere to be seen. Nc$'
models,  dcsigned for  use s ' i th their  pro-
ducts,  Tvpe VR/2 4i  s 'at t  ampl i f ier  : rnd the
Tvpe HG/308 8 u-at t  ampl i { rer ,  sr : re shor ln.

Sydney Bird & Cr., Ltd., shou'ed an
am:rz ing displar-  o{  their  * .e l l -knorvn
Cr- ldon t ransmit t ing and receiv ing type
a)

\-ariable capacitors, from the smallest
tvpes right up to the very large one {or
high powered t ransni t ters of  the com-
mercia l  tvpe.  Also on th is stand we sau'  the
Prestacon, rrhich is ideal {or the laboratorv
or the home constructor  in p;oducing smal l
met: r l  radio parts.  I t  p ierces round and
squarc holes,  cuts s lots,  bends mctei l  up to
-1.5 degrees and ui l l  cr t t  rectangl l lar  and
circular  holes in 'metal  p late or  st r ip o{  any
lcngth up to 3 in.  l idc ' .  A most useful
p iece of  equipme- 'nt .

Electrothermal ha d on shorv warious
valve reta iners,  of  the net  t ] 'pes and strap
tvpes t t  sui t  the major i tv  of  medium sized
r ' : r l r -es.  Though the idea is  admirable,  and
\\'as used extensivelv in service gear during
the rvar,  amateurs 

'have 
not  ta.ken to the

idea generally-p{ot):rbl}- because they like
to be able to de-r':Llve a set frequently and
ui th the minimum of  ef lor t !

The test gear on shou rvits extremely
comprehensiYe and not  only $as there a
not iceable advance in design and appear-
ance,  but  most  instruments showed more
Llsefulness in their  appl icat ions than their
predeccssors.  On the AVO stand,  the
Electronic'. 

'f 
estmct€'r \\'zrs a noticable

r .xhib i t .  This instrument has been developed
10 mcct the demands of present day r:rdio
and le levis ion technique.  I t  is  robust  : rnd of
z r i t r ac l i r - e  : i ppe .1 r : r nce ,  hav ing , l 9  r : Lnges
cover ing DC vol ts,  cLl r rent ,  AC vol ts,  - {C
{)r , r1J)Lr t  po\ \ 'cr ,  Decibe. ls ,  Clapaci lancer,  Resist-
: rnce : rnd insulat ion.  . ' \  r - t ' r t -  comprchensir-e
V:r l r '<-  Characler is t ic  l le ter  was shonn,
rr  h i r :h u i l l  lcst  .mv normal  receiv ing or
smal l  pol 'er  t ransmit t ing valves and incor-
porair ,s  rnernv f r ' l r l  t t rc  s d i rcctcd 1.ou;rrds
gr( ' r !1cr  t ' : rsc of  o i r ( ' r : t1 ion.  The l lodc ' l  7,

Thc AVO val+,e characteristic meter
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Model 40 Universal Avometer, an All - 
Wave Oscillator in battery or AC mains 
types covering a fundamental frequency 
band from 95 kcs. to 40 Mcs. , the Avo 
Valve Tester, the Universal and DC 
"minors" and the Avo Test Bridge were 
all on view. 

The Taylor circuit analyser 

The exhibits on the Taylor stand included 
seven newly- designed instruments. The 
Model 20A Circuit Analyser is an AC mains 
operated unit for checking radio receivers 
by following the signal throughout the 
receiver. A probe fitted with a miniature 
detector valve is coupled to the instrument 
by a flexible lead. An audio amplifier and 
loud speaker is included together with a 
magic -eye valve for RF oscillator stage 
checking. The Model 30A is a Cathode Ray 
Oscilloscope with a 3;in. tube. Horizontal 
linear time base provides coverage from 
10 -10000 cycles and an amplifier for the 

The Celestion CTri7 

i , 

vertical input is incorporated. Model 701 
is a 30 range Universal Meter covering 1000 
volts AC and DC at 100(1 ohms- per -volt. 
Current ranges are from 1 mA- 3 A full 
scale. AC and DC. The resistance ranges 
are from 1 ohm to 1 \legohm, with internal 

battery, and a buzzer is fitted for con- 
tinuity- tests. The Model 75A is similar but 
voltage ranges are 20000 ohms- per -volt and 
resistance measurements can be made up to 
10 Megohms. Another interesting exhibit 
was the Model I lOB which is a resistance/ 
capacitance bridge operated from AC mains. 
Seven ranges, are provided covering 0.1 
ohm to 12 Megohms, and seven ranges 
covering 10 pith' to 1200 pF. Then there 
was the Model 130A. This is an AC mains 
operated insulation and continuity tester, 
with a maximum test voltage on the high 
range of 390 volts DC. Finally, the Model 
290A, which is a very high range Mego- 
meter covering from 2000050000 Megohms 
in four ranges. This instrument is probably 
t he only one of this stand that will not be 
of interest to readers. 

Ì I 

The Taylor Universal meter 

On the G.E.C. stand, the instrument 
which attracted our attention, amongst all 
others, was their Miniscope. This is a 
miniature Cathode Ray Oscilloscope of a 
size and simplicity that will appeal greatly 
to the radio constructor. This, to our mind, 
was miniaturisation carried out to its best 
advantage. The instrument measures only 
Slin. y Olin. a 21in., v et has a time base, 
signal amplifier and at t enna tor incorpor- 
ated. The tube is one of 1',in. diameter. It 
can be operated from either 6 volts DC. 
using a vibrator, or from 200-250 volts AC 
mains. Various "add -on" units are avail- 
able. and we feel confident that this little 
instrument will have a wide appeal amongst 
keen ra dio enthusiasts. Whilst on this 
stand, we were shown some very neat 
miniature moving coil meters. These were 
of Ilin. diameter and are ideal for building 
into home constructed gear. 
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r
F
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X{odel  +0 f - 'n iversal  , \ r 'omcter,  : rn , \ l l -
\\-ave Oscill:itor in battery or AC m:rins
tr'pes covering :r fund:rmental frequencv
band f rom 9.5 kcs.  to 40 t r fcs. ,  the Ar-o
\ 'a l  r -c Tcster ,  the Universal  and DC
' minors ' '  ancl  thc Avo Test  Br idgi ,  * 'ere
a l l  o r r  v i e l ' .

The Taylo: circuit

T l ie exhib i ts  on the Taylor  stand included
s{,\.cn nervlr.-desisned instruments. The
l lodel  20A Circui t -Analvscr is  an AC mains
operaled uni t  {or  checking radio receivers
by fo l los ' ing the s ignal  throughcut the
receiver. A probe fitted rvith a miniature
detector  r -a lve is  couoled to the instrument
bt-  a f lex ib le lead.  An audio amDl iher and
loud  speake r  i s  i n r l uded  t oge the r  r v i t h  ; r
magic-eve v:rlvr, for RF oscillator stagc
checkins.  The NIodel  JOA is a Cathode Rav
(  ) sc i l l o scoue  u i l h  ; r  . 1 . ! i n .  l ubc .  Ho r i zon r ; r l
linear time base pror,-ides coverage f rom
10-10000 cvcles and an ampl i f ier  for  ther

ffi ",,|,&
'f,ij,

$&,
* i

T h . ' C i l . s r i , " r  C T i  r , t

\ ' ( ' r t ic i r l  inpul  is  incorporatccl .  ] Iotk ' l  7() . \
i "  a. r l )  ran(e [ 'n ivr ' rsal  ] Ic ter  cor-er ing l ( ) ( - t { l
\a) l ts  ^ \C and DCI a1.  1()( ) ( )  ohms-per-r 'o l1 .
( ' u r r en t  r i l nges : t r c  f r o rn  1m- \ -  5  - \  f u l l
scal t '  - \ ( - - .  and DC. The resistance ranges
:rr t -  f ronr I  ohln to 1 1[egohm, rr i th i l l l .ernal

b:rtterr-, and :r buzzer is irtted for con-
t inui t ; :  tests.  The l lodel  75A is s imi lar  but
vol t :Lge ranges are 30000 ohms-per-vol t  and
resistance measurenlents can ite made up to
1f) Megohms. Another interesting exhibit
s 'as the ] Iodel  1 l ( )B rvhich is  a resistance/
(  j r l , . r (  i 1 , , n c e  b r i d g c  o 1 ' o r , r l * , 1  l r , , m  . \ C  m ; r i n s .
Scven rangcl  arc provic l r 'c l  cor-er ing 0.1
ohrr-r  to 12 l legohms. and sevcn r : rnges
c:rver ing 1( t  ppb'  1o I lOt)  pF.  Then there
las the f lodel  1. l t ) . \ .  This is  iLn AC m:t ins
opr.ratecl  insul l r t iorr  ; rnd cont inui t l '  tester ,
r l i th : i  maxi lnurrr  1r 's t  vc i11;rg l  on the high
ransc ' o f  . r ( ) ( )  \ ' o l t r  I lC .  I i r n ; L l l r ' ,  t he  t r I ode l
. l l r ) . \  u h i '  l t  i .  j r  \ ' , . r \ .  h i q l r  r ; , n l l  I I n g o -
nrr'1rr covering from 20000--50000 trIegohms
in lorrr  rangcs.  This instnrment is  probabl t '
t he  on l r -  onc  o f  t h i s  s t : i nd  t ha t  r r i l l  no t  be
of  i r t t r iest  1o reaclers.

'The TayLor Llrrit'erscrl rnero.

On the G.E.C. stand,  the instrume'nt
rvhich at t racted our at lent ion,  amongst  a l l
others, \\':rs their \Iiniscope. This is :r
n in ia lure Cathodc I tat  Osci l loscol ;e of  : r
s i ze  anc l  s imp l i c i t r - 1ha t  u i l l  appe , : r l  g r c : r t l r -
1o  i h t ,  r : r d i o  cons l r uc to r .  Th i s ,  t o  ou r  m ind ,
u:rs nr in i :Ltur isat ion r : i r r r i t .c l  ou1 to i ts  l )est
:Lcl r - : r i r lagr ' .  Thc instr t rnrr ,n l  ntcar;urcs onl t '
r ; i n .  r  , , i i n .  r  J  i i n . .  r r ' r  I r  r s  ,  t i r r r |  I r , r s , i
s i gna l  ; r n rp l i f r e r  anc l  : i t t ( ' nL l a to r  i t r co r l r o r -
r r t c r l .  Th r '  l ubc  i s  on t  o f  11 , i n -  c l i an r c ' t c r .  I t
c : r n  l r t ' o l ) e ra te ( l  f r o ] l r  c i t he r  ( r  ! o l t s  I )C l ,
using : r  v i l t r ; r tor ,  c>r f r rm 200--?. ;O r-o l ls  AC
nr:r i r r . .  \ - ; r r ioLrs acld-otr"  uni ts ar t '  ; r r ' ; r i l -
: r b l t . .  an r l  r ' , r '  f r - r ' l  con l r r l t ' t r 1  t h rL t  t h i s  l i t t l e
insl r i rn.r r - ,n1- r  i l l  i ravr '  ; r  r r  ide appc'r r l  amongst
ke , cn  rad io  en ihus i : Ls i s .  \ \ ' h i l s t  on  t h i s
stand,  \ \ 'e  \ \ -cra shos-I t  sont t '  r .cr l '  nea1.
n r i n i r t l r r  l : o v i r r ;  ,  ' , i l  r n , . 1  r  1 . .  T i r , . , .  r r , . r ,
o f  1 ] i n .  r l i ame t r ' r  : Lnd  : r r r .  i d i . r r l  { r r  l r r , r i l r i i na -
i n t o  hon r t ,  cons l r uc l ed  g€ , i r r .
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The 

Straight Receiver 
Part 4. By H. A. Emm 

Choke -Capacitance Coupling 

N Fig. 5a the impedance in the anode 
circuit of VI is shown as a resist- 
ance, but it need not take this 

form. In fact, one cf the disadvantages of 
resistance -capacitance coupling is that there 
is necessarily a voltage drop across R1, 
caused by the DC anode current of the 
valve, so that with any given HT supply 
the voltage available on the anode is 
restricted to a comparatively low value. 
On the other hand, for maximum gain and 
minimum distortion it is necessary that 
the anode voltage should be relatively high. 
If it should be impracticable to increase 
the HT supply, this condition can be 
satisfied by substituting an inductance for 
Rl, in the form of an AF choke. As so 
often happens, however. the removal of 
one disadvantage is offset by the appear- 
ance of another. The impedance of a 
resistor, providing that it is non -inductive. 
remains constant irrespective of frequency, 
so that with resistance- capacitance coupling 
it is possible to obtain equal amplification 
of all frequencies, at least as far as the 
valve and its impedance are concerned. The 
reactance of an inductance, and therefore a 
choke, however, varies according to fre- 
quency. It may, even, form a tuned circuit 
within the audio range, resonating at a fre- 
quency determined by the unavoidable self - 

capacitance of the winding, and in this 
case a portion of the frequency spectrum 
would be greatly accentuated, giving what 
is commonly known as "peaky" amplifica- 
tion. Another disadvantage, found when 

94 

this system is used in mains receivers, is 
that the choke is very liable to hum "pick- 
up." To alleviate this, the choke should 
be so mounted that the axis is at right - 
angles to that of the mains transformer, 
and if possible it should also be enclosed in 
an earthed and heavy gauge iron container. 

AF Transformer Coupling. 

Fig. 5b shows a third method of coupling 
two audio frequency stages. Here the 
primary winding of an AF transformer 
serves as the anode impedance of V1, the 
AF potentials induced in the secondary 
winding L2 being applied to the control 
grid of V2. As there is no direct coupling 
from the anode of V1 to the grid of V2, 
there is no need to block off the DC volt- 
age on the former, and the capacitance Cl 
is therefore omitted. If the magnetic field is 
concentrated by means of an iron core, and 
the secondary L2 is wound with a larger 
number of turns than LI, then the potential 
across L2 will be larger than that across 
L1, giving a useful amount of additional 
amplification. However, there are also some 
disadvantages. 

As with the AF choke, the reactance of 
the windings will vary according to the 
frequency, and again there is liable to be 
peaky amplification. In practice, of course, 
results are quite tolerable, especially if the 
primary inductance is made sufficiently 
large, and the small loss in quality is more 
than offset by the extra gain where short 
wave work is concerned. 

In Fig. Sb the input valve Vi is series 
fed, that is, the anode current passes 
through the primary winding of the AF 
transformer, the object being to make avail- 
able a high anode potential, as in the case 
of choke -capacitance coupling. Unfor- 
tunately, the inductance of the primary 
winding will vary according to the amount 
of current passing through it, and if this 
current is sufficiently large, magnetic 

Fig. ,5 
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this svstem is used in mains receivers, is
that tire chcke is-very liable to hum "pick-
up." To alleviatc this, the choke should
be so mounted that the axis is at right-
angles to that of the mains transformer,
and if oossible it should also be enclosed in
an eart'hed and hcav-v- gaugc iron container.

AF Transformer Coupling.

Fig.  5b shous a th i rd rnethod of  coupl ing
two audio freqrrcncv stages. Here the
primarv vinding of an AF transformer
scrves as the anode impedance of Vl, the
AF potentials induced in the secondary
rvinding L2 being applied to the control
grid o{ V2. As there is no direct coupling
Irom the anode of Vl to the gid of V2,
there is no need to block ofi the DC volt-
age on the former, and the capacitance Cl
is therefore omitted. If the magnetic field is
con.enlra led bl  means of  an i ron corc,  and
the secondary 

-L2 
is u'ound with a larger

number of  turns than Ll .  then the ootent ia l
across L2 rv i i l  be larscr  than thai  across
L l  ,  g i v i ng  a  usc fu l  rmoun t  o f  add i l i ona l
amplificatior-r. Horvever, there are also some
disadvantages.

.\s ivith the AF chokc. 1.hc reactance of
tl-re s'indings u ill vary according to the
frequency, and again there is liable to be
peaky amplification. In practice, of course,
resul ts : r re qui te to l t . rable,  especia l ly  i f  the
primary inductance is made suffrciently
large, and the small loss in quality is more
than offset bv the extra gain rvhere short
rva ' , 'e  work is  t  onccrned.

In Fis. .)b the inDut valve V1 is series
fed, that is, the anode current passes
through the pr imarr  rv inding of  th;  -AF
transformer, rhc object being to make a"vail-
able a high anode potential, as in the case
of choke-capacitance coupling. IJnfor-
tunately, the inductance of the primar-v
rvinding will varv according to the amount
of currenl passing through it, and if this
current is sufficienilv large, magnetic
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Choke-Capacitance Coupl ing

f  N Fig.  5a the impedance in rhr '  unode

I  c i r cu i t  o f  V I  i s  shosn  as  . ,  r , s i s t -
ance,  but  i t  need not  lake th is

form. In Iact, one cf the disadvantages of
r( .s is lance-capaci tancr.  coupl ing is  thal  lherc.
is necess:rrilv a voltagc drop across R1,
caused by the DC anode current of the
valve,  so that  u ' i th anr-  g iven HT supplv
the voltage available 

- 
oi the anode 

^ 
is

restricted to a comparatir-ely lot' ', 'alue.
On the other hald, {or maximum gain and
m in imum d i s t o r t i on  i t  i s  necessa r \ . t ha t
the anode vol tage should be re lat i r -e l i .  h igh.
If it should be impracticable to increase
the HT supply, this condition can be
satisfied br- substitutins an inductance for
Rl, in thi Iorm of an -{,F choke. -{s so
often happens, hos'ever. the remor.al r,f
cne disadvantage is ofisct bv the appear-
ance of another. The impedance of a
resistor ,  provid ing that  i l  is  non- induct i r .c .
remains constant irrespective of {requency,
so that with resistance-capacitance coupling
it is possible to obtain equal amplification
of all frequencies, at least as far as the
valve and its impedancc are concerned. The
reactance of an inductance, and therefore a
choke, however, varies according to fre-
quonc ) - .  I t  may ,  r r r n ,  I o rm  a  t un id  c i r cu i t
within the audio range, resonating at a fre-
quency determined bl the unavoidable self-
capacitance of the s'inding, and in this
case a portion of the frequency spcctrum
rvould be greatly accentuated, giving rvhat
is commonly knorvn as "peakr-" amplifica-
t ion,  Another d isadvanl ; rgc found rrhr :n
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RADIO CONSTRUCTOR 

saturation will also occur. In order to 
minimise this effect, the transformer has to 
be comparatively bulky, and this in turn 
gives rise to an increased likelihood of hum 
pick -up. 

These disadvantages can be largely over- 
come by using the parallel feed system. 
With this, a resistor is used as the anode 
impedance of VI, and the anode is capaci- 
tance coupled to the primary of the trans- 
former. In other words, we have a com- 
bination of resistance -capacitance and 
transformer coupling, retaining the disad- 
vantage of the former in that the anode 
potential is lowered, but enabling the step - 
up effect of the transformer to be obtained. 
Moreover, as the primary winding does not 
have to carry any of the standing valve 
current, the wire used can be of very fine 
gauge, and in addition modern iron cores 
of high permeability materials can be in- 
corporated. This results in a transformer of 
high primary inductance and exceptionally 
small dimensions. One point to be noted is 
that the frequency response, more particu- 
larly as regards the lower frequencies, will 
depend in large measure on the value of 
the coupling capacitance. For CW reception 
it is better to attenuate the lower fre- 
quencies, by using a smaller capacitance 
than that specified by component 
manufacturer. 

R.F. Amplification 
We now have a stage or more of audio 

amplification following a detector. The in- 
put to the latter should be above a certain 
level if efficient rectification is to be 
achieved, and in order to obtain a good 
signal /noise ratio. In addition, the select- 
ivity of a single tuned signal circuit leaves 
much to be desired, especially under 
modern conditions of high -powered stations 
and crowded bands. Thus the next logical 
step is to amplify the signal collected by the 
aerial, before it is rectified. Basically, the 
process is the same as in the case of audio 
amplification, but there are some important 
differences in detail , due to the much 
higher frequencies dealt with. 

Consider the methods so far described 
from the angle of radio frequencies, start- 
ing with resistance -capacitance coupling. 
The anode load impedance needed for an 
RF valve is much greater than that for an 
AF valve, so that the first drawback is the 
low anode potential available. Secondly, 
the anode /cathode capacitance of V1 and 
the grid /cathode capacitance of V2, plus 
the stray circuit capacitances, are effectively 
in parallel with the anode impedance. Thus 
the effective impedance becomes smaller as 
the frequency increases, and the gain falls 
off. Miller Effect, with its subsequent 

Fig. 7a 

damping of the tuned input circuit, can be 
minimised by the use of a tetrode or pen- 
tode type valve, but in any case the absence 
of other tuned circuits means that no 
further selectivity is obtainable. The same 
disadvantages hold with choke -capacitance 
coupling, except that here the anode 
potential can be raised without any 
trouble. In addition, there is the old fault 
of `peaky" amplification. 

Tuned Choke Coupling 

More usually known as Tuned Anode 
Coupling, the circuit of this method is 
shown at Fig. 7a. In practice a slight 
variation is generally made, as it enables 
the moving vanes of the tuning capacitor 
to be conveniently connected to the HT- 
line, usually chassis, and this system is 
depicted in Fig. 7b. In choke -capacitance 
coupling the choke, in conjunction with 
self and circuit capacitances, formed a 
tuned circuit which caused the amplifica- 
tion to be greatest at the resonant fre- 
quency, and as this frequency was departed 
from the, gain became progressively smaller. 
In tuned anode coupling, advantage is 
taken of this effect by tuning the anode 

(Continued on p.87) 

Fig. 7b 

95 

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

saturation will also occur. In order to
minimise this effect, the transformer has to
be comparatively bulky, and this in turn
gives rise to an increased likelihood of hum

PlCK-up.
These disadvantages can be largely over-

come by using the parallel feed system.
With this, a resistor is used as the anode
impedance of Vl, and the anode is capaci-
tance coupled to the primary of the trans-
Iormer. In other u'ords, rve have a com'
bination of resistance-ca.pacitance and
transformer coupling, retaining the disad-
vantase o{ the former in th;rt the anode
potential is lou'ered, but enabling the step-
up efiect of the transformer to be obtained.
Moreover, as the primarv winding does not
have to carry any of the standing valve
current, the wire used can be of very fine
gauge, and in addition modern iron cores
of high pcrmeability materials can be in-
coroorated. This results in a transformer o{
high primary inductance and exceptionally
small dimensions. One point to be noted is
that the frequency response, more particu-
larly as regards the lou'er frequencies, will
depend in large measure on the value oI
the coupling capacitance. For CW reception
it is better to attenuate the lorver fre-
quencies, by using a smailer capacitance
than that specified bv the component
manufacturer.

R.F. Amplification

We norv have a stase or more of audio
amplification follou-ing-a detector. The in-
out to the lattcr should be above a certain
ievel if eflicient rectification is to be
achieved, and in order to obtain a good
signal /noise rat io.  In addi t ion,  the select-
iritv o{ a single tuned signal circuit leaves
rnuch to be desired, especiallv under
modr:rn con<iitions of high-lxxvered stations
and crorvdcd bands. Thus the ncxt logical
s t c p  i s  1 o  a m p l i f y ' t h e  s i g n a l  c r r l l c c l r . d  b r  t h e
acrial, br-,fore it is rectified. Basicallv, the
process is the same as in the case of audio
amplific:rtion, but there are some important
di { Ierences in dctai l  ,  duc to thc much
higher {requencies dczrll. s'it}r.

Consider the mr.thods so f;Lr dcscribed
from the anglc of radio frequencies, start-
itg rvith resistance-capacitance coupling.
The anode load impedance needed Ior an
RF valve is much sreater than that Ior an
AF valve, so that the first drawback is the
lo*. anode potential available. Secondly,
the anode/cathode capacitance of V1 and
the grid/iathode capicitance of V2, plus
the stray circuit capacitances, are effectively
in parallel w'ith the anode impedance. Thus
the e.fiective impedance becomes smaller as
the frequency increases, and the gain falls
off. Miller Efiect, rvith its subsequent

damping of the tuned input circuit, ca^n be
minimised by the use of a tetrode or pen-
tode type valve, but in any case the absence
of other tuned circuits mernq that no
{urther selectivity is obtainable. Ttre same
disadvantages hold rvith choke-capacitance
coupling, except that here the anode
potential can be raised without any
trouble. In addition, there is the old fault
of 'peakv" amplification.

Tuned Choke Coupling

More usuallv knorvn as Tuned Anode
Coupling, the 

- 
circuit of this method is

sho*rr at Fig. 7a. In practice a slight
variation is generally made, as it enables
the moving vanes of the tuning capacitor
to be convenientlv connected to the HT-
line, usually cha.ssis, and this system is
depictcd in Fig. 7b. In choke-capacitance
coupling the choke, in conjunction lvith
sel{ and circuit capacitances, {ormed a
tuned circuit *'hich caused the amolifica-
l ion 1o be srealesf  at  the resonant f re-
quency, and as this frequency was departed
from the.gain became progressively smaller.
In tuned anode coupling, advantage is
taken of this effect b1' tuning the anode

(Cont inued on p.87)
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A Versatile 150 Watt TX 
PART 3: THE MODULATOR 

By G2UK 

T would appear to be worthwhile de- 
voting a small amount of space to a 
consideration of modulation equip- 

ment and the principles of modulation, 
prior to describing the actual modulator 
used with the Versatile Transmitter. By 
doing so, a better understanding of the 
modus operandi of a modulator will be 
ensured and consequently those readers not 
already possessing this knowledge will be 
able to discover the various snags which 
arise without it being necessary to gu into 
a lot of descriptive writing here. 

So far, our transmitter radiates continu- 
ous waves, or C\V-. By chopping these im- 
pulses up into dots and dashes we are able 
to convey messages. But supposing we now 
wish to radiate speech? What steps are 
necessary to superimpose the speech to these 
waves? 

The first step is to convert the sound 
waves of the voice into electrical energy, 
and this is done by means of the micro- 
phone. In this instrument, sound waves in 
the air produce mechanical vibrations which 
in turn are used to produce electrical energy 
of varying degrees. As this energy is ex- 
tremely weak it must be amplified before 
it can be of practical value. The first re- 
quirement, then. is some form of micro- 
'J6 

phone amplifier or "pre -amplifier" as it is 
usually called. 

At the other end of the modulator we 
have to superimpose the electrical energy 
on to the carrier wave. This process is 
called modulation and the electrical gear 
required to perform the function is called 
a modulator. There are numerous means of 
producing this superimposition of sound 
waves upon the radio waves but one of the 
simplest is that of varying the anode 
current of the PA valve in such a way that 
its variations correspond with the variation 
of current produced by the microphone. 
This can be accomplished by passing the 
anode current through a transformer, the 
primary winding of which is carrying a 
current varying in a similar manner to 
that of the microphone current. Now a 
certain amount of energy is required to 
bring about this variation of the anode 
current -in actual practise about 50 per 
cent. of the energy being carried by the 
anode current. So if we wish to fully modu- 
late the current supplying a radio fre- 
quency stage of 150 watts, we need about 
75 watts of electrical energy from the modu- 
lator. As losses occur it is usually neces- 
sary to provide rather more than this 
figure. 

r

phone amplifier or "pre-amplifier" as it is
usua l l v  ca l l ed .

At the other encl of the modulator rve
l-rave to superimpose the electrical energy
on 1o the carrier rvave. This process is
c:r i led modulat ion and the electr ical  gear
required to per{orm the {unction is called
r  r nod t r l a t  o r .  The rc  t t r e  numerous  means  o f
producing this superirnposition of sound
itavcs uoon thc rerdio rvaves but one of the
siml; lest  is  that  of  var l - ing the anode
current of the PA valve in such :r s-av that
i l s  r - a r i a t i ons  co r r , spond  r r i l h  t he  . a i i a t i on
of current produced by the microphone.
This ciLn be accomplished b1' ptrssing the
:,node current thror:gh a transformer, the

l , r i r r r , , r r  r r i n d i n g  .  
o f  u h i c h .  i s  c r r r r y i n g  a

Current  Varvins in a s imi lar  manner to
lhat  of  the microphone current .  Norv a
certain amount of encrgv is required to
brins about this variation of the anode
sp113n{-11 actual practise about 5O per
cent. of the energy Lreing carried by the
anode current. So if rve wish to full-v modu-
late the current supplying a radio fre-
quencv stage of 150 rvatts, \1'e need about
75 rt^lts of electrical energy from the modu-
la1or. As losses occur it is usualll ' neces'
sarv to provide rather more than this
[igurc.

A Yersatile I5O Watt TX
PART 3: THE MODULATOR

By G2UK

1 '  1 ' u o r r l d ; r p l { a r  t o  L .  r v o r t h r r h i l c  d " -

I  vo t i ng  a  sn )d l l  : rmoun t  o I  space  t o  a
^ consid,  ra l  ion of  modulal ion equip-
:nr ,nt  and the pr incip les of  modulat ion,
' ' r i ( , r  1 o  d | r c r i h i n -  l h '  i L L l u i r l  l n o d U l a l O t

usr,d l ' i th  the Vers:r l i le  Transmi l ler .  Bv
. l , , i ng  so ,  ; r  b r . l  l e r  L rnd r . r s t , r nd ing  o f  f  he
;nodus opetancl i  of  r r  modulatrr  u i l l  be
r .nsured : rnd conscqucnt lv  those rctLders not
: r l reaclv possr 'ss ing th is knorr ledge l i l l  be
:r l r le 1o discor-er  the var ious snags s 'h ich
,  r i - c  \ \ ' i l h r , u 1  i t  L r . i n g  n r  r  (  s s t r \  t o  g J  i n l o
r i  lo t  of  c lescr ipt ive u ' r i t ing here.

So far ,  our l r i rnsnr i t ter  r : id i : r tes cont inu-
' )L ls \ \ 'a \ ' ( ,sJ or  C\ \ ' .  Bv chopping these im-
l r u l ses  up  i n l o  do t s  and  d : r shes  l r .  a re  l b l t ,
' u  (  o n \ ' (  \ -  m r  s : i r g r ' : .  R r r t  s r r l , p o . i n g  \ \ r '  n r , \ \
r r  ish 1o r : rd i : r1r .  sJret .ch ? \ \ -hal  steps : r re
r l r .cr .ssarv to sulr r . r imlrosr ' the sper.ch to thescr
l  ; rYr 's  ?

The hrst  st ( . i )  is  to convert  the sound
rr ; l 'es of  thr '  r 'o ice into e lectr ical  energv,
: rnd th is is  done bv means of  thc micro-
phone. fn th is instrument,  sound s 'aves in
the air prod-trce mechanical vibrations rvhich
in turn arr '  used to produce electr ical  energy
nf  varf ing degrees.  As th is energv is  ex-
t remelv r leak i t  must  be ampl i f ied before
i t  can bc- of  pr : rc l ical  value.  

-The 
f i rs t  re-

c lu i remenl  ,  t  hen i . ,s  some {orrn of  micro-
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RADIO CONSTRUCTOR 

Between our microphone current ampli- 
fier and our modulator valve, we have to 
build up the yen- weak microphone 
current to one of 7, wails. We therefore 
need one or more stages of amplification - 
speech amplification as it is called. So our 
modulator equipment can be divided into 
three distinct stages, (1) the pre- amplifier, 
(2) the speech amplifier and (i) the modu- 
lator stage proper. In passing, it should he 
noted that only the current generated in 
the microphone should be amplified. We do 
not want extraneous noises such as elec- 
trical hum, interference and noise. This 
point has a marked bearing on the design 
and construction of the modulator as a 
whole. 

It will be seen that, if we are to use 
anode modulation. i.e. vary the anode 
current of the PA stage, we require al least 
50 per cent. of the power in that stage. 
Thus for our 150 watts stage we need 75 
or more watts of speech current, or audio. 
The most economical way of getting this 
large errrount of power is to use a Class B 
type of speech amplifier. An amplifier 
operating under Class B conditions is one in 
which the output current is proportional to 
the amplitude of the grid voltage. The grid 
bins is so adjusted that. without grid exci- 
tation, the anode current is low. In grid 
excitation. the anode current rises to the 
level required to provide the necessary 
power. The anode current of a Class B 
amplifier. therefore. rises Ind falls in 
accordance with the speech reaching, hing, the 
microphone and the anode current meter 
therefore varies continuously in proportion 
with the speech current variations. 

In audio frequency amplification. taco 
valves must be used in Class B operation, 
each valve working in alternating pulses, 
so that both halves of the electrical cycle 
are present in the output. The requirements 
of our modulator unit are, therefore. a 
microphone, a valve to amplify its current, 
one or more valves to further amplify the 
current until it is strong enough to fully 
excite the Class B valves, and then two 
valves to form the modulator proper. 
Finally, we need a transformer -the modu- 
lation transformer -to transfer this energy 
to the RF stage anode current of the trans- 
mitter. 

Now let us translate this elementary 
theory into practice and consider the modu- 
lator shown here. As is always the case. 
it is a little difficult to get exactly what 
theory specifies in actual practice and some 
compromise must be made to get what we 
need without insuperable difficulties and 
expense. The first difficulty is that of 
acquiring suitable modulation salves. Those 
used in our model are Hi25's, as we 

happened to have a pair handy. `Other types 
which could equally well be used are T20, 
TZ20 and 501. It is essential when building 
a modulator to acquire one's modulator 
valves first so that the rest of the unit can 
be planned round them. 

The next consideration is the modulation 
transformer. This is the most expensive 
item of the unit- apar't from the microphone 
-and it is worthwhile getting a reliable 
one of good quality. That shown is a 
Ii-oden Type 1.7.112, 'which is rated for 60 
watts of audio, and has a maximum second- 
ary current of 20(1 mA. Though we need 
75 -50 watts of audio to fully modulate our 
150 -,yaft carrier, it is extremely bad 
practice to overmodulate a radio trans- 
mitter and slight undermodulation is in- 
finitely preferable. This transformer has 
proved quite heavy enough to provide ade- 
quate modulation for the valves specified in 
the RF section of the transmitter described 
in our August issue. The Hilt's, with 700 
volts on them, pass just over I00 mA. on 
peaks. This type of transformer has a 
primary winding with various tappings to 
give impedences from 2000-15000 ohms and 
a secondary winding with tappings from 
200 -20000 ohms, so that it can be matched 
into various modulator valves and RF 
sage loads, This point will he referred to 
again in greater detail. 

Referring to the circuit diagram, many 
readers will recognise a conventional pre- 
amplifier and speech amplifier stages. The 
microphone used with the modulator is of 
the crystal type and feeds into the pre- 
amplifier valve a 6SJ7. This valve is pre- 
ferable to the 6J7 usually specified for this 
purpose as the grid connection is to a pin 
in the base, not to a cap on the top of the 
envelope, thus enabling a really short 
screened connection to be made between 
the microphone jack and the grid of the 
salve. 

Sufficient amplification to drive the 
modulator valves is obtained from a 6C5 
driving a pair of 6F6's strapped as triodes. 
The 66C5 is resistance- capacitance coupled 
to the 6SJ7. A volume control is incor- 
porated in the grid circuit of the 6C5 by 
means of which the input to the speech 
amplifier can be varied. In this wad-, the 
output of the modulator as a whole can be 
controlled. The 6C5 is transformer coupled 
to the 6F6's, which are strapped as triodes, 
and these in turn are transformer coupled 
to the modulators. 

The whole unit is built on a chassis 
10in. x Sia. x Sin. The position of the 
various components is not critical and the 
general arrangement can clearly be seen 
from the photograph. At one end of the 
chassis are mounted the volume control, 
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R . \ D I O  C O 1 . *

Bt , t rv r ' cn  o l l r  m i (  ro [ )honr '  .u r r . - I l t  a r r l ) l i -
f r t - r  a n d  o u r  m o d t t l r r l o r  r ' ; r l v t ' ,  u t ' h a v e  t o

bu i l c l  t t l )  t l t r '  \ ' i ' r v  ue : rk  n r ic ro l ) l lone
r  u r r t , n 1  . 1 o  o n { '  o f  7 5  s ; r t t s .  \ \ i '  t h c r e { o r c
n{ 'a 'd  on{ 'o r  rnorc  s t : rg t ' s  o f  : rmPl i t i c : t t io r t -
s p c c r : h  a m p l i f r c ; r t i o n  : r s  i t  i s  c : : r l l e r i .  S o  o u r

modu l i r to r  t ' c1u i1 rmr 'n t  car t  l ) r  c l i r ' ;de t l  in to

t h r e ' e '  d i s t i n r : t  s t r r g r ' s ,  I 1 )  t h t '  p r t ' - i r n r p l i t r e r ,
(2 )  the  speech : rn r l r l i f r c r  :Lnd ( ,1  )  thc  mot l r t -

i a l o r  s t a g e  l r r o p r ' r .  I n  p ; i s s i n g ,  i 1  s h o u l d  i ; e ;
n o t ( d  t h a l  o n i r '  t h r '  c u r r ( ' I r t  g e n e r i r t t d  i n
t l r ,  r r r i ,  r o l ) l l ( , n I  s h o t t l t l  1 , ,  ; r m l , i i t r r  r l .  \ \ ' ,  d o
not  \ \ ' : rn1  ex l r i ln ( 'oL ls  no iscs  s r t t  h  : i s  t ' ]e 'c -
l r i c a l  h u n ,  i n t r ' r f r ' r e n t - r '  : r n d  n , r i s t ' .  T t r i s
po in t  has  ; r  rn : r rk ld  l r t ' ; r r i r rg  on  th i '  c les ig t r
a n d  c o n s l r u c t i o r r  o {  t h r ' m o c l t r l r l o r  i r s : I
r r  h o l t , .

l l  s i l l  l r r ,  s ( ' ( ' r )  t h : r l ,  i f  r . r '  : r r ( '  1 ( )  l r s ( '
: i n o c l c  m o d u i ; r ' l i o n .  i . t .  \ - a r \ -  i h c  r r n o d t
,  i l r r ,  I r l  ' , f  r l r , '  P . \  : 1 . , - ,  .  \ \ ,  r i r 1 r r i r ,  , 1 '  1 ,  1 1 1
- i ( l  i ; c r  ccn1.  o f  th r '  por l r ' r  in  th r r t  s1 : rg ( , .
T h u s  f o r  o r r r  1 5 ( )  \ \ i r 1 t s  s t : r g ( '  u r '  r r c e r i  7 - j
o r  n r o r a ' u r r 1 1 s  o f  s i r t e c h  c u r r r ' n 1  ,  o r : r r i d i o .
T h r '  n r o s t  r ' c o n o r n i c i r l  s  l 1 '  o I  g e l  t i n s  t h i s
l : i r g l  a m o r r n l  o f  l r o s ' r : r  i s  1 r t  u s t , : r  C l a s s  B
t r 'p r '  o f  sp t ' t ' c :h  rLmpl i f i r ' r .  - - \n  : rmp i i i i e r
o l )e ra l ing  unc l r ' r  ( -  i ; rss  13  r :Onc l i l  io r rs  i s  onr r  in
l 'h ich  t l r r '  ou lpu t  ( r l r ren t  i s  p ropor t i c ina l  1o
t h r '  ; L m 1 r l i 1  u c l r '  o f  t h r '  g r i d  v r , l t a q r ' .  T h r '  g r i c l

l ; i : i s  i s  s o ; r r l j u s l r ' r l  t h ; r 1 .  r r i l h o r r l  g f i d  r . \ c i -
1 : i 1 i o n ,  1 h r ,  ; r r t o r l r ,  r ' 1 1 r r t r t 1  i s  l o u .  I n  s r i d
r ' r c i t : r t i o r r .  t h r '  ; r n o r l e '  ( ' u r r t n l  r i s i  s  i o  l l r r r
l i ' r ' r ' l  re -c l r i i r r ' c l  1 ( )  I l ro r - i r l r '  

' 1  i r r '  na ' (  {  ss i l rv

l r o l t r .  T h c  i L n o d t .  t  u r r r ' r i t  o i  t L  ( ' l i r s s  J l
a . r n p l i f i e r .  1 h ( , r l f o r ( .  r i s r . s  ; r n d  f ; r l l s  i n
: x  c o r c l r r r c r .  u i 1 h  t h r .  s p r - e  t  h  r i , r r i  h i n q  1 h r :
mi r - '1611 l r ln f  i r f  ( l  l l l c  ; rnor l r '  c r r r r tn t  n l (  i i . r
there for t .  r ' ; r r i t , s  con l inuous lv  in  p ronor t io r r
s i t h  t h e  s p c e c h  c t r r r r . n l  r ' ; t r i : r 1 i o l t s .

I n  : r r t i l i o  f r r ' q u c n c l '  a m p l i f i c : r t  i o n .  1 s  o
va lvcs  must  be  us t 'd  in  C l ; rss  R oper : i t ion ,
e . rch  \ 'a t l \ ' ( '  $ 'o rk ing  in  a l l c rna t ine  pu lses ,
so  tha t  bo th  ha l r - r .s  o f  the  c . l r ' c l r i ca l  cvc lc
a r e  p r c s . n l  i n  i l r l  o r r l l ' r r 1 .  T h r  r " q r r i r ,  r n . l r t s
o f  o t t r  m o d u l a t o r  u n i l  a r e ,  t h e r e f o r e ,  a
mic rophonr : ,  ; r  va l r -e  1o  : rmp l i f v  i t s  cur ren t ,
n n e  o r  I n u r r .  r ' ; r l r - o s  ! o  f r r r l l l  r  . , m I , l i f v  t l r e
c u l  r .  n r  l r n l  i l  i 1  i s  s t r o n s  r ' n o r r o h  l o  f r r l l r .
p\ (  i1 ,  th , .  { ' l , r s -  f J  ,n l . . l= ,  . -J i " ' rh ; .  ; t ' ; ' ,
valves to fornr thc modulator proper.
Fit ra l l r ' .  * ' t '  r tcet l  a t r : tnsfornter- thc noclu-
l : r t ion '  l ransfor ln( . r - -1o t ransfer  th is energv
to the I t I r  s t : rgr '  : rnode current  of  the t rans-
m i t t e r .

Norr  let  us 1r : rnsiate th is e lententarr , '
t h c o r v  i r r t o  p r . r c t  i ,  r '  a n d  c , r n s i t l r r  t h e  m o d r i -
l : r tor  shou n hr . r r ' .  A-q is  : i l t l l rvs the case .
i l  i s  ; r  l i l t l , .  ' l i t r i ,  r r l i  r o  g o 1  r i - r . r c r l r  r r h r l
t l r o r , 1 1  s 1 , r . c i [ r r ' S  i n  . r (  1 1 , r 1  I , r a c f i c o  a n d  s o m e
compromise, ntust lre, irrade to get s'hat t.e
need r l i lhoul  i r . rsupcratr le d i f f lcul t ies and
exr)ens{ ' .  Thc i r rst  d i f f icul l r .  is  that  of
n ,  q u i r i r r r - l  s u i t , ' l ' l ,  r r r o d r r l , r 1 i , ' n  r ' , , l v e "  T h n . o
usr 'c1 in our ntodr ' l  : r re HYl i  s .  ; ts  \ \ -e

l T R U C T O R

haDFnDr ' d  r r .  l r , , r ' r '  a  p r i r  h rnc l r ' .  (  ) t he r  1 \ ' l l r ' s
*h i i h  c . u l , l  l qua l l r j  r ve l l  l r '  

' u s l d  
a r c  T l t '

7720 and 801.- I t  is  essent ia l  rvhen bui ld ing
a mrjclltlator to :rcc1r-rire one's modul:rtor
valvcs f i rs t  so that  the rest  o{  tbe r tn i1.  can

be planned round them.
Tie ner: t  consider. t t io l r  is  thc rnodrt la l ion

1r: ins{ornre ' r .  This is  the most expcnslve
ilern of 1|16' snll-;11;21r1 from lhe microph<lne
-:rncl i1 is rrtlrthli'hile getting a reliabl'j
onc cf  goor l  qual i t r ' .  That  shor '  n is  a

I l ' oden  1 - r ' pc  I } I 2 ,  r vh i ch  i s  r a ted  f o r  60
r la l ts  of  ' . i r , l io ,  and h:Ls a.  mar imunl  second-
:r rv currer l t  of  100 nl . \ .  Though \ \ 'c  necd
75 8{)  \ \at ts  of  at td io to f t r l lv  n lodl t l i [ te oLlr
1-- l )  la t t  carr icr ,  i1 is  c: :1rc 'mcl l '  l l ; rc1

l , r a c t i '  r '  l o  o \ t  r n ) o d t l l i l ,  i r  r ' r d i o  t r : r t r t -
i n i r r ,  r  . , n , 1  - l i i i h l  u n d - r ; n n d u i . r l i o r t  i s  i n -
f in i te lv prefer i i i r le .  This l  rar tsformc'r  h:rs

t r rn.-"c l  qui te he:rvv enough t t l  Provide ade-
quate '  modulat ion ior  the r ' : t lvc 's  spccihed in
t lc  RIr  s: 'c t ion of  the t ransn) i t1( ' r  descr ibcd
rn our - \ t tgust  issuc.  Thc HYl5 s '  s ' i th TtXl
vol ts on 1.hem, pass j t ts t  ovc ' r  1( iO mA. on
Deaks.  This tv l )e of  1 ransform( ' r  h i i : i  ; l
pr i rnarr-  s ' inr l ing rv i lh v i t r ious t : rppings tcr

r i r -e impcdenccs f rorn 2(XX)-180O() ohms and
r secoddarv rv inding u ' i th tappings f rom
l(X)-200oal  ohms, s, ,  t l rat  i1 can l rc n l : r tched
into r ' : r t io t ts  modulator  val l 'es and RF
: r ; r gc  l o i i ds .  Th i s  po in t  r v i l l  b c  r e fe ' r r ed  1c
:rgain in sr( ' : r ler  dela i l .

Rc fe r r i ng  1o  t he  c i r c t t i t  < l i l t g ram,  n l ; t nv
1s1{r ' rs  s- i } l  recr tgnisc i t  col lv i 'n t ion:r l  pr( ' -
. rnrpl i f rc , r  : ind sPeech anr l ) l r t ter  stagcs.  .  Thr, :
ru ic: rophor le nsei l  r r i th t l r r '  tncrdul : r tor  is  of
t he  c r vs l ; i l  t vpc  and  f eeds  i n t o  t he  l r l ' -
i r rnpl ihcr  v i r l \ ' { '  : r  t lSJ7.  This r -ah'e is  prc-
f r , r ib le 1o the t lJT usual lv  spcci f r t 'd  for  th i . -

l )urpos€,  as the gr id connecl ion is  to a p_in
in the base' ,  not  to i i  cap ol )  the top of  the
{ 'nvelope,  thus enabl ing : l  real l r '  short
screened connect ion to be nladc betrvecn
t  he rn i r : rophone jack and the gr id of  1 l . r r :
va  l r - e .

Sut t ic ienl  ampl i f i r :u1ion 10 dr ive the
modrt l : l tor  \ -a lves is  obtained f rom a 6C5
dr iv ing a pair  of  6F6's strapped as t r iode's.
The 6C5 is resistance-cap.rc i tance couplcd
to the 6SJ7. A volume contro l  is  incor-
porated in 1.her grid circuit of lhe 6C5 br-
me'ans of  rvhich l t re input  1o the s l lee 'ch
;rrnpl i l i r - r  can be var icd.  In th is rvay,  the
outt)ut of the rnodul:itor as a I'hole caln be
c , , n r ro l l od .  The  6C . i  i s  l r r r r s f o rmor  co r rp i eC
1o the f iF6 s,  s 'h ich are str . ippecl  as l r iodes,
: rnr l  thesc i t r  t r t rn arr ' l rat ts f r i rntcr  col l l ) lcc l
to the modulators.

The rrhole uni t  is  bni l t  on a chassis
1 0 i n .  r  E i l .  x . 3 i n .  T h e  p o s i t i o n  o f  t h c
var ious components is  not  cr i t ical  and the
general  arrangement cain c le,r r lv  be secn
f r o n r  ' l t ,  

I ' l t . t o { r , , l , i r .  \ r  ( , n , .  . n d  o f  t l r C
chassis r r re r . r iorrnted thc r-o lumt contro l ,
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RADIO CONSTRUCTOR 

Cl 10 µF electrolytic 50 V peak 
R1 5 M--- ? watt C2 0.1 µF 250 V wkg. R6 1 M-= 

R2 2000 watt z C3 8 µF 500 V wkg. electrolytic R7 1500 2 watt 
R3 1M -fwatt C4 0.02 µF 500 V wkg. R8 50000-- 1 watt 
R4 250000-"- watt C5 10 µF electrolytic 500 V wkg. R9 10000-- 1 watt 
R5 50000- 1 watt C6 0.1 µF 500 V wkg. R10 500 --- 1 watt 

C7 8 /IF electrolytic 500 V wkg. 

the jack for the microphone plug and a 
small milliammer reading 0 -250 mA. (the 
one shown is from surplus gear). The 6SJ7 
is mounted just above the meter and the 
6C5 is mounted in the corresponding corner 
of the chassis opposite it. Transformer T1 
is that shown between the 6C5 and the 
modulation transformer. Transformer T2 is 
that shown between the 6SJ7 and the 
modulator valves. The two 6F6's are 
placed between T1 and T2. 

The modulation transformer is at the 
far corner and an oblong hole must be cut 
for the tappings as these come down 
through the chassis. This hole should be 
approximately 31in. x 21in. T1 is a driver 
transformer suitable for matching the 6C5 
into a pair of 6F6's, as triodes. Trans- 
formers of this type can be obtained from 
our advertisers. Transformer T2 may pre- 
sent some difficulties because one having a 

centre -tapped primary as well as secondary 
is needed. Any radio dealer who handles 
transformer re -winds will be able to pro- 
vide a suitable transformer wound to order, 
particularly if you are able to supply 4m 
with an old core from a burnt -out disílkd 
transformer. When ordering state that it is 
required to match a pair of 6F6's (as 
triodes) into a pair of HY25's, or whatever 
valves you propose using. 

Construction 
First space out the transformers and 

valve holders on the top of the chassis and 
mark their positions. Cut out the holes for 
the valve holders. The spaces for the trans- 
former tags are best cut out by drilling a 
series of holes along the line marking the 
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piece to be cut out, breaking them into one 
another and finishing off with a file. Having 
mounted the valve holders and trans- 
formers, wire up the filament leads -two 
sets of filament wiring being required (one 
supplying the 6.3 V valves and the other 
supplying the modulator valves, which in 
the case of HY25's is 7.5 V). 

It is a good plan to use screened cable 
for all the wiring, and this was done on the 
original model with the result that no hum 
at all has been experienced. It is some- 
what more difficult to wire up with screened 
cable, but the resulting freedom from hum 
is well worth the extra trouble and time 
involved. Where the wire is cut, bind the 
frayed ends of the metal screening with a 
few turns of thin wire and touch lightly 
with the tip of the soldering iron. A thin 
film of solder can be made to flow round 
the wire without burning the underlying 
rubber insulating covering, thus giving the 
leads a neat and tidy appearance. Each 
length of screened lead should be lightly 
soldered to the chassis to make good 
electrical contact between it and earth. It 
was not found necessary to screen any 
resistors or capacitors, but the lead from 
the microphone jack to the grid connected 
on the base of the 6SJ7 should be screened 
even though it is only very short. The 
microphone jack itself does not need screen- 
ing. 

The various capacitors which go to earth 
are all wired in, directly between the valve 
base connection, or resistor, and the chassis, 
the connection to the latter being made at 
the most convenient spot. 

E-_

C 1
Rl 5 M+ I' rvatt Cz
R2 2000+ J rvatt C-i
R3 1 M^ + v-att C4
R.l 250000+ ] watt C5
Rj 5O000^ I rvatt C6

C7

R A D I O  C O N S T R L ; C T O R

10 pF electrolytic 50 V Peak
O.l  pF 25O V rvkg.
8 pF 500 V wkg. electroll'tic
0.02 pF 500 V rvkg.
10 pF electrollic .500 V rvkg.
0.1 pF 500 V wkg.
8 pF electroly4ic 500 V rvkg.

R 6  1 M 4
R7 1500^ 2 u'att
R8 50000-- 1 watt
1t9 10000.-' 1 watt
R10 500-- I watt

rhe iack for  thc microphone plug and-a

smali milliammer reading 0-250 mA' (1he

one sho\4'n is from surplus gear). 
'Ihe 

-osJ /

is mounted just above the meter ancl the

6C5 is mounied in thc corresponding corner

of the chassis opposite it. Transformer TI

is that shown 
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the 6C5 and the

modulation transformer. Transformer T2 is

that shown between the 6SJ7 and the

modulator valves. The two 6F6's are

placed between T1 and T2-

The modulation tra"nsformer is at the

far corner and an oblong- hole must be cut
for the taPPings as these come down

throush the chilsis. This hole should be

aoproi imatelv 3 l in '  x  2 i in '  T l  is  a dr iver

tiaisformer iuitable Ior matching the 6C5

into a pair of 6F6's' as triodes. Trans-
formers bt tttis type can be obtained from

our advertisers. Tlansformer T2 niay pre-

sent some dif6culties because one having a

centre-tapped primary as u'ell as secondary
i" needed. Anv radib dealer who handles

transformer re-winds will be able to pro-

vide a suitable transformer wound to order,

lilH"* tlu'L#"d* :"1";", :lt':';*l
transformer. When ordering state that it is

reouired to match a Pair of 6F6's (as

triides) into a nair of HY25's, or uha"tever
valves'you propose using.

Cnnstruction 
\

First space out the transformers and

valve holdcrs on the top of  the chassis and

mark their positions- Cut out the holes for
thc valve h6lders. The spaces for the trans-
{ormer tags are best cui out by drilling. a

series of iioles along the line marking the
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piece to bc cut  out ,  breaking them into one

inother and finishing ofi with a hlc' tlavrng

mounted the valve holders and trans-

formers, wire up the filament leads-two

sets of  f i lament u i r ing being required (one

supply ing the 6.3 V valves and the olner

."bbrhni the modulator valves, which in

t h i ' c i se  o f  HY25 ' s  i s  7 .5  V ) .

lt is a sood plan to usc screened cable

for all the"wirin!, and this rvas done on the

orisinal model ;ith the result that no hum

at'all has been experienced. It is some-

o-hrt -o." difficult to wire up with screened

cable, but the resulting freedom from hum

is well worth the extia trouble and time

involved. Where the wire is cut, bind the

{raved ends of the metal screening with a' I
feul turns of thin wirc and touch lighlly I
with the tip of the soldering iro-n. A thin tl
6lm oI solder can bc made to tlow round

the wire wiihout burning the underllng

rubber insulating covering' thus giving the
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iensth of screened lead should be lightly
sol8ered to the chassis to make good

electrical contact between it and earth' It

\\as not found necessary to screen zlny

resistors or capacitors, but the lcad from

the microphone iack to the grid connecied

on the base of the 6SJ7 should be screened

even though it is only very short' The
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RADIO CONSTRUCTOR 

Coming now to the question of which 
tappings to connect up on the modulation 
transformer, we must first consider the load 
presented by the R.F. stage and the 
optimum load of the modulation valves. In 
the valve characteristics table of the modu- 
lator valves, there is shown the Effective 
Load Resistance. This for instance, for a 
pair of 1-1Y25's operating at 650 volts, is 
7200 ohms. With each modulation trans- 
former there is supplied a table showing 
the various primary and secondary wiring 
resistance presented by connecting differ- 
ent tappings together. In the case of the 
UM2 transformer, a connection must he 
made between tappings 3 and 4 and the 
anodes of the valves must be connected to 
tappings 1 and 4 to get an effective load 
resistance near 7200 ohms. Similarly, with 
the secondary winding. The load presented 
by the RF stage is arrived at by dividing 
the anode voltage by the anode current of 
the stage when loaded. The figure given 
by this calculation is the resistance required 
in the secondary of the modulation trans- 
former and the tappings must be connected 
up accordingly. 

Power Supplies 
Filaments: 6.3 V at 2 Amp. for the 6Sj7, 

6C5 and two 6F6's. 7.5 V at 4.5 A. for the 
HY25's. 

H.T.: Two H.T. supplies are required, 
one for the pre -amplifier and speech ampli- 
fier stages and the other for the modu- 
lators. The first should give about 150 mA. 
at 250 -300 V; the second 150 mA. at 500- 
750 V. Both supplies should be as well 
smoothed as possible. 

Bias: Bias throughout the speech ampli- 
fier is automatic, but battery bias is re- 
quired on the modulator valves unless they 
are of the zero bias type, when the bias 
connection is taken directly to earth. The 
HY25's require no bias if operated at 5 
or less volts and TZ20's need no bias. 'We 
amount of bias needed by the other types 
suggested is shown in the characteristic 
tables and should be provided from a 
receiver -type H.T. battery as is usual 
practice for this type of bias in RF stages. 

Operation 
The completed modulator unit- should be 

thoroughly tested on an artificial aerial be- 
fore any attempt is made to put it on tlje 
air. An ordinary 100 watt electric light 
bulb, connected across the modulation 
transformer secondary to act as a load, is 
quite satisfactory. Connect up the filament 
supplies and check voltages before inserting 
the valves. Plug in microphone, set volume 
control at about mid -way, switch on HT 
and whistle softly into the microphone. If 

all is well, the bulb will flash on and off 
in accordance with the whistling and the 
modulator anode current meter should kick 
up and down. If the amplifier is perfectly 
stable, there should be no movement of the 
meter when there is no sound going into 
the microphone. Should audio feedback 
occur, the meter will indicate current flow- 
ing in the modulator .valves and the bulb 
will glow. No such trouble should be 
experienced providing that the screening 
has been thoroughly done and the resistors 
and capacitors are all of the correct values. 
The amplifier described herewith worked 
perfectly first time, by the way. 

Having checked the unit, we can now 
connect it up to the transmitter. The HT 
supply to the RF stage is connected up so 
that the secondary of the modulation trans- 
former is in series with it. Having done this, 
switch on the transmitter and ascertain that 
it is functioning properly. Then switch on 
the modulator unit and see that everything 
remains stable. With no speech the RF 
stage current meter should remain steady 
and there should be no movement of the 
modulator anode current meter. If RF feed- 
back occurs, this is an indication of a fault 
somewhere, but if screening is adequate 
and the HT leads from the modulator to 
the RF stage are kept short and well away 
from the microphone, no trouble should be 
xperienced. 

Assuming that everything is now well 
.and stable, speaking into the microphone 
should produce a slight upward rise in the 
aerial current meter, though in actual 
practice there is usually a slight kick. 
Should the kick be downwards, all is not 
well; the phenomena being referred to as 
"downward modulation." There are 
numerous causes for this, the most fre- 
quent being insufficient grid drive to the 
RF stages, improper matching between 
modulator and the RF stages and bad 
aerial matching. A check on these points 
will usually indicate what steps must be 
taken to put things right. 

It may be well to end with a request 
that those who do build up 'phone gear, 
should exercise rather more consideration 
for other users of the bands than is being 
shown by many amateurs today. So often 
one hears phone stations testing on the 
band and emitting simply dreadful noises. 
If a few tests are carried out first, as indi- 
cated above, one can soon tell whether the 
modulator is fit to put on the air. So let 
us try and refrain from the endless 
whistling, feedback and other unidentifiable 
noises we so frequently hear from stations 
getting phone gear working for the first 
time. Similarly, the station which is 

(Continued on p.I01) 
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Coming now to the question of s'hich
tappings to connect up on the modulation
transformer, we must first consider the load
presented by the R.F. stage and the
optimum load of the modulation valves. In
the valve characteristics table of the modu-
lator valves, there is shoq'n thc Eflective
I-oad Resistance. This for instance, for a
pair  of  HY2-5's operat ing at  650 r-o l ts ,  is
7200 ohms. \Vith each modulation trans-
former therc is supplieci a. lable shou irg
the various primary and secondary rriring
resistance presented by connccting dilTer-
ent tappings together. In the case of the
UM2 trans{ormer, a connection must be
made belrveen tappings 3 and 4 and the
anodes oI thc valves must be connected to
tappings 1 and 4 to get an cffective load
rcsistance near 72OO ohms. Similarlv, rvith
thc 5sqs66.t  rv inding.  The load picsr .nted
bv the RF stage is arrived at by dividing
the anode voltage by the anode current ol
the stage when loaded. The figure gir.en
by this calculation is the resistance required
in thc sccondary of  the moduiatron i rarrs-
Iormer and the tappings must bc connected
up accordingly.

Power Supplies

Filaments: 6.3 V at 2 Amp. for the 6S-J7,
6C5 and two 6F6's.  7.5 Y at  4.5 A.  for  the
HY25 ' s .

H.T. :  Two H.T.  suppl ies are required,
one for  the pre-ampl i f ier  and speech ampl i -
f ier  stages ind the other iof  the mo^du-
lators. The first should give about 150 mA.
at 250-30O V; the second 1.50 mA. at 500-
750 V. Both supplies should be as s'ell
smoothed as possible,

, Bia-<: Bias throughout the speech arnpli-
fier is automatic, but batterv bias is rc-
quircd on the modulator  valves unless ther.
are of  the zero bias lype,  rvhen the bia.s
connection is taken directlv to earth. The
HY25 s require no bias i f  operared ar  5[ f . r
or  less vol is  antr  TZ20's n" .6 no bias.  d, .
amount of bias needed bv the other tvpes
suggesied is  shorvn in the charact t . r i i r ic
tables and should be provided from a
receiver-type H.T. battery as is usual
practice for this type of bi:rs in RF stages.

Operatio'n

The completed modulator  uni t ,should bc
thoroughly tested on an artificial aerial be-
fore any attcmpt is made to put it on t{e
air. An ordinary 100 u.att elcctric light
bulb.  connected across lhe modulat ion
transformer secondarv to act as a load, is
quitc. satisfactory. Connect up the filament
supplies and check voltages before inserting
the valves. Plug in microphone, set volum6
control at about mid-rvar., srvilch on HT
and  u ' h i s1  l e  so { t l v  i n l o  t he  m i t  r ophone .  I I

all is rvell. thc bulb u'ill flash on and off
in accordance rvith the rvhistling and the
modulator anode current meter should kick
up and dorvn. If the amplifier is perfectly
stable, there should be no movement of the
metcr rvhen there is no sound going into
thc microphone. Should audio feedback
occur, the meter rvill indicate current flow-
ing in the modulator .valves and the bulb
x'ill slorv. No such trouble should be
experiinced providing that the screening
has been thoroughly done ard the resistors
and capacitors are all of the correct values.
The amplifier described herewith x'orked
perfectlv-first time, b1' the u'ay,

Having checked thc unit, we can no\l'
connect it uD to the transmitter. The llT
supply to the RF stage is connected up so
that the secondarv of the modulation trans-
former is in series'rvith it. Having done this,
s r r i t ch  on  t he  t r ansm i t t e r  and  as i e r t a i n  t ha t
it is functioning properly. Then su'itch on
the modulator unit and see that everything
remains stable. With no speech the RF
stage current  meter should 

-remain 
steady

and there should be no movement of the
modulator anode current mcter. If RF feed-
back occurs, this is an indication of a fault
somex-here, but if screening is adequate
and the HT leads from the modulator tc:
the RF stage are kept short and well arvay
from the microphone, no trouble should be
lrxperienced.

Assuming that everything is now well
and stable, speaking into the microphone
should produce a slight up*'ard rise in the
aerial current meter, though in actual
p rac t i ce  t hc re  i s  usua l l y  a  s l i gh t  k i c k .
Should the kick be downrvards, all is not
rvell; the phenomena being referred to as' 'dorvnrvard modulation. ' ' There are
numerous causes for this, the most fre.
quent being insuf8cient grid drive to the
RF stages, improper matching bets'een
modulator and the RF stages and bad
re r i a l  ma tch ing .  A  check  on  t hesc  po in t s
rvill usually indicate rvhat steps must be
taken to put things right.

It may be u'ell to end s.ith a request
that those who do build up 'phone gear,
should exercise rather more considerttion
for other users of the ba.nds than is beine
shoun by many amaicurs today.  So of ten
one hears phone stations testing on the
band  and  em i t t i ng  s imp l y  d read fu l  no i ses .
I f  a feu'  tosts are carr ied 'out  f i rs1,  as indi-
cated above, one can soon tell whether the
modulator is fit to put on the air. So let
us try and refrain from the endless
whistling, feedback and other unidentifiabie
noises 1ve so frequentlv hear from stations
getting phone g6ar working for the first
time. Similarly, the station which is

(Con t i nued  on  p .101 )
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HT -less Car Radio 
For headphone reception, using a 12 volt accumalator for both L.T. and H.T. 

By ROBERT DALY 

SING indirectly heated valves it is 

U possible to utilise the same power 
source for both L.T. and H.T.. as 

study of a typical AC /DC circuit will 
reveal. 

With careful design, an H.T. supply of 
12 volts can produce very satisfactory head- 
phone reception results, and the outcome 
of experimenting along these lines suggested 
to the writer the possibilities of an 'H.T.- 
1-ss ' car radio, for use when the car is 
stationary. 

The ordinary car radio takes it pretty 
hefty drain from the accumulator. and it is 
tint. a practical proposition to use one for 
long periods unless the engine is running, 
Tut the small receiver described in this 
article consumes less than half an amp. 
and could lie run oli the car flattery for 
several hours on end without any worry. 

A 12 volt Acode Supply 
The 2 valve circuit of Fig. 1 was first 

tried. using two 617's wit h heat ers series 
connected for 12 volt battery operation. 
and this gave good headphone reception in 
the writer's first -floor workshop (approxim- 
ately 12 miles front Brookman's Park) 
using a 6 font aerial. Selectivity, with such 
a short aerial, was more than sufficient to 
separate the Light and Home stations, 
using the minimum amount of reaction. By 
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pushing the reaction it was easily possible 
to overload the valves. 

However, results were inferior when the 
receiver was operated inside the car, it 
being necessary use a large measure of 
reaction. 

The addition of a further A.F. valve, as 
in Fig. 2 made just the difference in signal 
strength. It will be noted that three 12 
volt valves are used, but of course it will 
be obvious that any suitable combination 
of valves can he used, such as two 6.3 volt 
valves in series and one 12.6 volt in 
pa rallcl. 

Various types of valves were tried, 1215, 
12 J 7, 12SK7, 12A6, EF50, all triode con- 
nected, and there appeared little to choosy 
between them as far as results were con- 
cerned. Evidently at such a low anode 
volt a <ge the difference in mu is too slight lc 
be of any practical value. 

The Finished Receiver 
For the ultimate receiver, a 12J7 was 

chosen for the detector, as the top grid 
can facilitate the grid connection from thç 
tuning capacitor, and the two A.F. ampli- 
fiers used 12SK7's. Both of the A.F. trans- 
formers were 6:1 step -up parallel -feed type, 
the current passing through the primary 
being so minute that it can be safely 

Fig. z 

IIT-Jess eur l3ud,io
For heodphone recePtion, using o 12 volt accumolotor for both L.T. ond H.T.

By ROBERT DALY

f  T  - i \ t ,  i r r t i r r ' '  r  r l 1  1 1 , ; r t ,  J  r , r l v r -  i t  i -

I  |  1 ' r r s r i l r t  t , '  r r t i l i . r '  1 l 1 r '  - . 1 1 1 1 r '  1 ' r r r r r ' 1
\ - . /  - L , r r r r , ,  f r , r  l , . , r l r  1 . . T .  , r r r , l  H .  [  . , :

.  s t u ( i v  r i f  ; r  1 r ' 1 r i c ; r l  ' \ t l ,  I ) ( l  i i r t : t r i l  r v i l l
t r ' r  r ' l r l .

\ \ ' j 1 h  c a r e f r r l  < k . s i q n .  ; r n  I I . 1 ' .  s r r l ; 1 ; l r -  o f
1 l  vo l ts  ran  pro t lu r : r '  r ' r ' r t '  sar l i s iac to rv  head-

1 ; i r o n c  r t c r ' p 1 i o n  r t ' s u l t s ,  ; i n d  t h {  o L l t c ( ) r l { l
r , i  r ' x |e r in r r ' r r l ing  a long thesr '  l i r res  sugee 's tec l
i r r  1 h t .  r v r i t t , r  t h c  p l r s s i i r i l i t i e , s  o {  : i n  H . T . -
I  ss  c r r r  r : , i r l i o ,  f r i r  us t '  *  h r 'n  thc  c : r r  i s
: 1 i l t l ( ) l l : r r \ ' .

T i r c  o r t l i r r : r r t '  t : r r  r ; r d i o  1 ; r k ( . s  i r  I ) r i ' 1 1 \ '
I re f t r -  r l r ; r i r r  f ro r r r  ihc  i rccur - r - tL t l : r1or .  anc l  i t :  i s
n01.  i r  I ) r ; t (  1 i ( ' i r l  p ropos i l ion  1o  L t ' sc  on t .  fo r
l r r l , r  I , ,  r i , ' , 1 -  r t t r l '  r r  t h l  r  n l i n e  i s  r u n n i l t l
i ,L r t  r l r t ,  smr i l l  r c ' c t . i v t . r  descr ib r .c l  in  th is
; , r t i c l r ' c r i n s r r n r r . s  l t s s  t h r r n  h r r l f  a n  a n r i ) .
; , r r d  c o l r l ( i  l r r '  r u r r  o l l  t h t '  t ; i r  l ) ; r 1 1 r ' r v  i ( ) r
- ,  \ , r . r l  l , , , i l r -  ' , l t  ,  n ( l  \ \ i t l r , , n l  , r n \  \ \ ( , r r \ .

. \  12  vo l t  Aoode Supp lv
T h r '  I  v i L l r ' , '  t  i r c u i l .  o f  l j i g .  I  u ; r s  i r r s l

t r i e d .  L r s i n g  t r r o  0 . f 7  s  r r i l h  h r ' ; i l r . r s  s t r i r . >
l o n n t ' c t l c l  { o r  1 l  v o i l  i ) : 1 1 1 ( ' r \ '  o l ) r ' r i r t i o r } .
.1nd th is  g ; rve  good l r t ' : r r lphonc  r t . c t ,p ' i ion  i r t
t l r ,  r r r i r ,  r ' .  t r r - ' - l l o , , r  r r o r k . l r o l '  r , , p 1 ' p n 5 i p 1 -
i i (  l \ '  l 2  r n i i t ' s  f r o n r  l j r o o k n r : i n  s  P a r k l
r : . i l i {  . r  I  f u r ) t  ; r ' r i , i  l .  S ,  1 ,  ,  I  i v i r  r ' .  r r  i t  l r  s r r ,  l r
l .  shor l  ; i r ' r i : r l ,  \ \ ' :1s  n ror r ,  th : in  su thc i (  n t  1 ( ]
s rp : r r ; r1 ( '  1he  I - igh1 :  an t l  l l omr .  s t  a  t ions ,
u s i n g  1 h r '  n r i n i n r t t r r t  : t r I r ( ) u n t  o f  r r ' a c 1 i o n .  B t -

I )L lshing thc re:rct ion i t  rv : rs r 'as i l l 'possib le
10 oVer load tht ,  r -a lve 's.

Horr-r:r"'er, resulls \\'ere in{erior rvhcn the
re,ce.iver l':rs oper:Lted insidc the car, it
l rc ing ncccssarv to L lsc a large nreasure oi
r r ac t i on .

The ar ld i t ion of  a fur lher A.F.  r ,a lve, ' ,  : rs
i r r  F i r  '  n r . d -  i r r . r  t h n  A i t I - r , . r r ,  '  i n  c i ' , ' r , , '

strength.  I t  rv i l l  bc noted that  three 1l
vol t  valves are used, but  of  course i t  rv i l l
bc '  o l r r - ior . ts  that  anv sui tablo conbin.r t ion
of  r -a lves can be used, such as t r ro 6. .J vol t
r " a l ves  i n  s t . r i es  : r nd  one  12 .6  r - o l t  i l
p i r  r a l  l e  l  .

\ - : r r ior"rs 1r-pcs of  v: r l \ ' ( 's  \ \ 'ere l r ied,  12-J5
12J7  1 l - s ] { 7 ,  12 - \ 6 ,  } 1 t ' 50 ,  a t l  t r i odc .  con -
ntc l r 'd urrc l  lhere : rppt-arcd l i t t lc  to choose
b r ' 1 \ \ ' r ' r ' n  t hen r ; r s  f a r : r s  r t ' su l t s  we re  con -
t ' r - rntc l .  Evidcnt l r -  : t t  such a lorv anodr
r , , l '  r : ,  r h , .  r l i r i ,  r n r r , ,  i r r  n t r r  i s  1 n o  s l i g l r r  r ,
l r ,  o f  : r n r -  p rac l i c : i l  va l u i ' .

The Finished Receiver
I 'or  the r- t l t imate rcceivcr ,  a 12J7 uas

' h r ' . , n  f o r  r h .  d e l r ' c l o r .  r s  t h e  t o p  g r i c
c: in {aci l i tatc the gr id connect ion {rorn thr
tuning capaci tor ,  : ind the t 'w 'o A.F.  ampl i -
f re ' rs nsed 12SK7's.  Both of  the r \ .F.  t rans-
Iorrners rvere 6:1 step-up paral le l - feed tvpe,
the cnrrent  p:rss ing through the pr im:rrr '
being srr  minute thal  i t  can bc safeiv
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RADIO CONSTRUCTOR 

41275V 

soo- 
750V. 

C CS. 

R1 5 M-8- 1 watt 
R2 2000-8- 1 watt 
R3 1 M-^- 1 watt 
R4 250000-8- watt 
R5 50000 ? watt 

Cl 10 µF electrolytic 50 V peak 
C2 0.1 µF 250 V wkg. 
C3 8 µF 500 V wkg. electrolytic 
C4 0.02 µF 500 V wkg, 
C5 10 µF electrolytic 500 V wkg. 
CO 0.1 µF 500 V wkg. 
C7 8 µF electrolytic 500 V wkg. 

the jack for the microphone plug and a 
small milliammer reading 0 -250 mA. (the 
one shown is from surplus gear). The 6SJ7 
is mounted just above the meter and the 
6C5 is mounted in the corresponding corner 
of the chassis opposite it. Transformer Ti 
is that shown between the 6C5 and the 
modulation transformer. Transformer T2 is 
that shown between the 6SJ7 and the 
modulator valves. The two 6F6's are 
placed between T1 and T2. 

The modulation transformer is at the 
far corner and an oblong hole must be cut 
for the tappings as these come down 
through the chassis. This hole should be 
approximately 35in. x 25ín. T1 is a driver 
transformer suitable for matching the 6C5 
into a pair of 6F6's, as triodes. Trans- 
formers of this type can be obtained from 
our advertisers. Transformer T2 may pre- 
sent some difficulties because one having a 
centre- tapped primary as well as secondary 
is needed. Any radio dealer who handles 
transformer re -winds will be able to pro- 
vide a suitable transformer wound to order, 
particularly if you are able to supply him 
with an old core from a burnt -out disused 
transformer. When ordering state that it is 
required to match a pair of 6F6's (as 
triodes) into a pair of HY25's, or whatever 
valves you propose using. 

Construction 
First space out the transformers and 

valve holders on the top of the chassis and 
mark their positions. Cut out the holes for 
the valve holders. The spaces for the trans- 
former tags are best cut out by drilling a 
series of holes along the line marking the 
98 

ISMT 

R6 1M- 
R7 15001- 2 watt 
RS 50000-^- 1 watt 
R9 10000 - 1 watt 
R10 500-"- 1 watt 

piece to be cut out, breaking them into one 
another and finishing off with a file. Having 
mounted the valve holders and trans- 
formers, wire up the filament leads -two 
sets of filament wiring being required (one 
supplying the 6.3 V valves and the other 
supplying the modulator valves, which in 
the case of HY25's is 7.5 V). 

It is a good plan to use screened cable 
for all the wiring, and this was done on the 
original model with the result that no hum 
at all has been experienced. It is some- 
what more difficult to wire up with screened 
cable, but the resulting freedom from hum 
is well worth the extra trouble and time 
involved. Where the wire is cut, bind the 
frayed ends of the metal screening w'th a 
few turns of thin wire and touch lightly 
with the tip of the soldering iron. A thin 
film of solder can be made to flow round `1 

the wire without burning the underlying 
rubber insulating covering, thus giving the 
leads a neái and tidy appearance. Fach 
length of screened lead should be lightly 
soldered to the chassis to make good 
electrical contact between it and earth. It 
was not found necessary to screen any 
resistors or capacitors, but the lead from 
the microphone jack to the grid connected 
on the base of the 6SJ7 should be screened 
even though it is only very short. The 
microphone jack itself does not need screen- 
ing. 

The various capacitors which go to earth 
are all wired in, directly between the valve 
base connection, or resistor, `and the chassis, 
the connection to the latter being made at 
the most convenient spot. 

r-
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Crysb l

C 1
R1 5 Ma )1 lvatt C3
RZ 20O0+ I rv:rtt C-J
R3 1 tr1^ ] u.att C4
R.l IJQQ$Q+ I rvatt C5
R.5 50000^ I rvatt C6

C7

10 pF electrolytic 50 V
0. i  pF 250 V rvkg.

peak-  
R 6  l N I 4

8 pF 500 V rvkg. electrolytic
0.02 pF 500 V rvkg.
l0 pF electrolYic .500 V rvkg.
0.1 pF 500 V rvkg.
8 pF electroly' t ic 500 V skg'

R7 1500-- 2 u'att
R8 50000-- I watt
It9 10000-' 1 rvatt
R10 500+- 1 watt

the iack for  thc microphonc plug and a
smal i  mi l l iammer reading 0-250 mA. ( the

one shown is from surplus gear). The 6SJ7
is mounted just above the meter and ltre
6C5 is mounied in the corresponding corner
of the chassis opposite it. Transformer Tl
is that shown between the 6C5 and the
modulation transformer. Transformer T2 is
that shown between the 6SJ7 and the
modulator valves. The trvo 6F6's are
placed between T1 and T2.

The modulation transformer is at the
far corner and an oblong hole must be cut
for the tappings as these come down
through the 

-chassis. 
This hole should be

aooroi imately 3 l in.  x  2rr in.  T l  is  a dr iver
tialnsforrrer iuitable {or matching the 6C5
into a pair of 6F6's, as triodes' Trans-
formers bf this type can be obtained from
our adverfisers. Transformer T2 may pre-
sent some difficulties because one having a
ccntre-tapped primary as rvell as second-ary
is needed. Any radio dealer who handles
transformer re-winds rvill be able to pro-
vide a suitable transformer wound to order,
particularly if you are able to supply' him
with an oid coie from a burnt-out disused
transformer. When ordering state that it is
required to match a Pair of 6F6's (as
tri6des) into a pair of HY25's, or n'hatever
valves you proPose uslng.

Construction

First space out the transformers and
valve holders on the top of the chassis and
mark their positions. Cut out the holes for
the valve holders. The spaces for the trans-
Iormer tags are best cut out by drilling- a
series of 6oles along the line marking the
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oiecc to be cut out, breaking them into one
lnother and finishing off rvith a file. Having
mounted. the valv-e holders and trans-
formers, wire up the filament leads-two
sets of filament 

-wiring 
being required (one

supplv inq the 6.3 V vah'es and the other

r"bbti"ini the modulator valves, which in

t h i " c i se -o i  HY25 ' s  i s  7 .5  V ) .

It is a sood plan to use screcned cable
ior  a l l  the*wir in i ,  and th is rvas done on the
orisinal model u'ith the result that no hum
at 

-all 
has boen experienced. It is some-

s'hat more difficult to wire up with screened
cable, but the resulting freedom from hum
is well worth the extia trouble and time
involved. Where the wire is cut, bind the

f :i,v"1,.#"","'Jlf #:f 'Jr',"JJ:fl I'II'-'i /
with the tip of the soldering iron. A thin tr
film oI solder can be made to flow round
the w'ire without burning the underlying
rubber insulaiing covering-, thus givinLthe
leads a nedt and tidy appearance. Each
leneth of screened lead should be lightly
soldered to the chassis to make good
electrical contact betu'een it and earth, It
rvas not found necessary to screen arry
resistors or capacitors, but the lead lrom
the microphone jack to the grid connected
on the base of tie 65T7 should be screened
even though it is oirly very short. The
microphone jack itself does not need screen-

The various capacitors which go to earth
are all wired in, directly between the valve
base connection, or resistor,'and the chassis,
the connection to the latter bei:rg made at
the most convenient sPot.



RADIO CONSTRUCTOR 

Coming now to the question of which 
tappings to connect up on the modulation 
transformer, we must first consider the load 
presented by the R.F. stage and the 
optimum load of the modulation valves. In 
the valve characteristics table of the modu- 
lator valves, there is shown the Effective 
Load Resistance. This for instance, for a 
pair of HY25's operating at 650 volts, is 
7200 ohms. With each modulation trans- 
former there is supplied a table showing 
the various primary and secondary wiring 
resistance presented by connecting differ- 
ent tappings together. In the case of the 
UM2 transformer, a connection must be 
made between tappings 3 and 4 and the 
anodes of the valves must be connected to 
tappings 1 and 4 to get an effective load 
resistance near 7200 ohms. Similarly, with 
the secondary winding. The load presented 
by the RF stage is arrived at by dividing 
the anode voltage by the anode current of 
the stage when loaded. The figure given 
by this calculation is the resistance required 
in the secondary of the modulation trans- 
former and the tappings must be connected 
up accordingly. 

Power Supplies 
Filaments: 6.3 V at 2 Amp. for the 6S 1'7, 

6C5 and two 6F6's. 7.5 V at 4.5 A. for the 
HY25's. 

H.T.: Two H.T. supplies are required, 
one for the pre -amplifier and speech ampli- 
fier stages and the other for the modu- 
lators. The first should give about 150 mA. 
at 250 -300 V; the second 150 mA. at 500- 
750 V. Both supplies should be as well 
smoothed as possible. 

Bias: Bias throughout the speech ampli- 
fier is automatic, but battery bias is re- 
quired on the modulator valves unless they 
are of the zero bias type, when the bias 
connection is taken directly to earth. The 
HY25's require no bias if operated at 500 
or less volts and TZ20's need no bias. The 
amount of bias needed by the other types 
suggested is shown in the characteristic 
tables and should be provided from a 
receiver -type H.T. battery as is usual 
practice for this type of bias in RF stages. 

Operation 
The completed modulator unit should be 

thoroughly tested on an artificial aerial be- 
fore any attempt is made to put it on the 
air. An ordinary 100 watt electric light 
bulb, connected across the modulation 
transformer secondary to act as a load, is 
quite satisfactory. Connect up the filament 
supplies and check voltages before inserting 
the valves. Plug in microphone, set volume 
control at about mid -way, switch on HT 
and whistle softly into the microphone. If 

all is well, the bulb will flash on and off 
in accordance with the whistling and the 
modulator anode current meter should kick 
up and down. If the amplifier is perfectly 
stable, there should he no movement of the 
meter when there is no sound going into 
the microphone. Should audio feedback 
occur, the meter will indicate current flow- 
ing in the modulator, valves and the bulb 
will glow. No such trouble should be 
experienced providing that the screening 
has been thoroughly done and the resistors 
and capacitors are all of the correct values. 
The amplifier described herewith worked 
perfectly first time, by the way. 

Having checked the unit, we can now 
connect it up to the transmitter. The HT 
supply to the RF stage is connected up so 
that the secondary of the modulation trans- 
former is in series with it. Having done this, 
switch on the transmitter and ascertain that 
it is functioning properly. Then switch on 
the modulator unit and see that everything 
remains stable. With no speech the RF 
stage current meter should remain steady 
and there should be no movement of the 
modulator anode current meter. If RF feed- 
back occurs, this is an indication of a fault 
somewhere, but if screening is adequate 
and the HT leads from the modulator to 
the RF stage are kept short and well away 
from the microphone, no trouble should be 
experienced. 

Assuming that everything is now well 
and stable, speaking into the milirophone 
should produce a slight upward rises in the 
aerial current meter, though in actual 
practice there is usually a slight kick. 
Should the kick be downwards, all is not 
well; the phenomena being referred to as 
"dowrvard modulation." There are 
numerous causes for this, the most fre- 
quent being insufficient grid drive to the 
RF stages, improper matching between 
modulator and the RF stages and bad 
aerial matching. A check on these points 
will usually indicate what steps must be 
taken to put things right. 

It may be well to end with a request 
that those who do build up 'phone gear, 
should exercise rather more consideration 
for other users of the bands than is being 
shown by many amateurs today. So often 
one hears phone stations testing on the 
band and emitting simply dreadful noises. 
If a few tests are carried out first, as indi- 
cated above, one can soon tell whether the 
modulator is fit to put on the air. So let 
us try and refrain from the endless 
whistling, feedback and other unidentifiable 
noises we so frequently hear from stations 
getting phone gear working for the first 
time. Similarly, the station which is 

(Continued on p.101) 
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Coming now to the question of ri'hich
tappings to connect up on the modulation
transformer, w'c must 6rst consider the load
prcsented by the R.F.  stage and the
optimum load of the modulation valves. In
the valve characteristics table of the modu-
lator valves, there is sho*'n thc Effectir-e
Inad Resistance. This Ior instancc. {or a
pair  of  HY25's operat ing at  650 \ 'o l ts ,  is
7200 ohms. With each modu' lat ion t rans-
former there is  suppl ied a table shou i rg
the various primary and secondarv rviring
resistance presented by connecting difler-
ent tappings together. In the case of the
UM2 transformer. a connection must be
madc belrvcen tappings 3 and .1 and the
anodes of the vah'es must be connected to
tappings I and 4 to get an efiective load
resistancc ncar 7200 ohms. Similarlv, rvith
the secondary rv inding.  The load piescnted
by the RF stage is arrived at by dir.iding
thc anode voltage by the anode current ol
the stage u'hen loaded. The figure given
by this calculation is the resistance required
in  t he  seconda ry  o f  t he  modu la l r on  i r a l r s -
{ormer and thc tappings must be connected
up accordingly.

Power Supplies

Filaments: 6.3 V at 2 Amp. for the 6S-J7,
f iC5 and two 6F6's.  7.5 Y at  4.5 A.  for  the
I {Y25 ' s .

H,T. :  Two H.T.  suppl ies are required,
one for the pre-amplifier and speech ampli-
fier stages and the other lor the modu-
lators. The first should give about 150 mA.
at  25O-300 V; the second 150 mA. at  500-
750 V. Both suppl ies should be as * .e l l
smoothcd as possible.

Bias: Bias throughout the speech arnpli-
fier is automatic, but batterv bias is re-
quircd on the modulalor  t .a lvcs unless the1.
are of  lhe zero bias type.  s.hen the bias
connection is taken directlv to earth. The
HY25's requirc no bias i f  operated ar  500
or less vol ts and TZ20's nc.d no bias.  Thr
amount of bias needed bv thc other tr.oes
suggesled is  shorvn in thc character l i r ic
tables and should be provided from a
receivor- type H.T.  bat len- AS is r rsual
pract icc for  th is t1 'pe of  b ias i r r  RF sruges.

all is rvell. the bulb x'ill flash on and off
in accordance rvith the rvhistling and the
modulator anode current meter should kick
up :rnd doivn. If the amplifier is perfectly
stable, there should be no movement of the
metrr rvhen there is no sound going into
the microphone. Should audio feedback
occur, the meter will indicate current florv-
ing in the modulator. valves and thc bulb
u'ill slorv. No such trouble should be
expericnced providing that the screening
has bcen thoroushlv done a:rd the resistors
and capacitors aie all of the correct values.
The amplifier described herewith $'orkrd
Jrerfectlr- lirst time, b;- the rvay.

Having checked the unit, \r'e can now
connect it up to the transmitter. The FIT
supply to the RF stage is connected up so
that the secondary of the modulation trans-
former is in series rvith it. Having done this,
s*'itch on the tr:rnsmitter and ascertain that
it is functioning properly. Then sv'itch on
the modulator unit and see that everything
remains stable. With no speech the RF
stage current  mcter shouid 

-remain 
s leady

and there should be no movement of the
modulator anode current meter. If RF feed-
back occurs, this is an indication of a fault
someu'here, but if screening is adequate
and the HT leads {rom the modulator to
the RF sta€{e are kept short and well arvay
from the microphone, no trouble should be
rxper lenceo.

Assuming that everything is now u'ell
and stable,  speaking into the mlrophone
should producc a s l ight  upuard r id l  in the
ae,rial current meter, though in actual
p rac t i ce  t ho rc  i s  usua l l y  a  s l i gh t  k i c k .
Should the kick be downrvards, all is not
rvell; the phenomena being referred to as
"dorvnlvard modulation." There are
numerous causes for this, the most fre-
quent being insufficient grid drive to the
RF stages, improper matching betx.een
modulator and the RF stases and bad
ac r i a l  ma tch ing .  A  check  on  t hesc  po in t s
will usually indicate what steps must be
taken to put things right.

It may be u'ell to end u.ith a request
that those who do build up 'phone gear,
should exercise rather more consideration
for other users of the ba"nds than is beins
shoun by many amateurs loday.  So o{ ten
one hears phone stations testing on the
band and emitting sifirply dreadiul noises.
If a {ew tests are carried out first, as indi-
cated above, one can soon tell whether the
modulator is fit to put on the air. So let
us try and refrain from the endless
whistling, feedback and other unidentifiable
noises we so frequentlv hear from stations
gettin€i phone giar wbrking for the first
time. Similarly, the station which is

(Cont inued on p.1Ol)
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Operation

Thc completed modulator unit should bc
thoroughly tested on an artificial aerial be-
fore any attempt is made to put it on the
air. An ordinarv 100 *.att electric light
bulb.  connected'  across ihe modulat ion
transformer secondary to act as a load, is
quite satisfactory. Connect up the filament
supplies and check voltages before inserting
the valves. Plug in microphone, set volumi
control at about mid-rvay, srvitch on HT
and  uh i s l l r .  so f t l v  i n t o  t he  m ic ro l r hone .  I I



HT -less Car Radio 
For headphone reception, using a 12 volt accumalator for both L.T. and H.T. 

By ROBERT DALY 

SING indirectly heated valves it is U oossi to utilise the same power 
source for bath L.T. and H.T., as 

study of a typical AC /DC circuit will 
reveal. 

With careful design, an Id .T. supply 
12 volts can produce very head- 
phone 

ead- 
phone reception results, and the outcome 
of experimenting along these lines suggested 
to the writer the possibilities of an "H.T.- 
lt.ss" car radio, for use when the car is 
st at ionarv. 

The ordinary car radio takes a pretty 
hefty drain from the accumulator, and it is 
not a practical proposition to use one for 
long period unless the engine is running, 
but the small receiver described in this 

rticle consumes less than half an amp. 
nd could be run off the car battery for 

st -vend hours on end wit hout any worry. 

A 12 volt Anode Supply 
The 2 valve circuit of Fig. 1 was first 

tried. using two 6J7's with heaters series 
connected for 12 volt battery operation. 
and this gave good headphone reception in 
the writer's first -floor workshop Iapprovim- 
ately 12 miles from Brookman's Park) 
using a 6 foot aerial. Selectivity. wit h such 

short aerial, was more than sufficient to 
separate the Light and Home stations, 
rising the minimum amount of reaction. By 

pushing the reaction it was easily possible 
to overload the valves. 

However, results were inferior when the 
receiver was operated inside the car, it 
being necessary to use a large measure of 
reaction. 

The addition of a further A.F. valve, as 
in Fig. 2 made just the difference in signal 

strength. It will be noted that three 12 
volt valves are used, but of course it will 
he obvious that any suitable combination 
of valves can be used, such as two 6.3 volt 
valves in series and one 12.6 volt in 
parallel. 

Various types of valves were tried, 1212, 
1217, 12SK7, 122\6, EF50, all triode con- 
nected. and there appeared little to choose 
hi -tween them as far as results were con- 
cerned. Evidently at such a low& arm& 
voltage the difference in mu is too Aght to 
fa- of any practical value. 

The Finished Receiver 
For the ultimate receiver, a 12J7 was 

chosen for the detector, as the top grid 
can facilitate the grid connection from the 
tuning capacitor, and the two A.F. ampli- 
fiers used 12SK7's. Both of the A.F. trans- 
formers were 6:1 step -up parallel -feed type, 
the current passing through the primary 
being so minute t hat it can be safely 
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I IfT-Jess eur l3ud,io
For heodphone reception, using o 17 volt accumolotor for both L.T. ond H.T.

By ROBERT DALY

1 J -  T : i \ t i  i n , l i r . r  t l r  l r , ; r t , , l  r , ' l r ' , .  i '  i -

I  I  l ' , , - - i l r i  i .  r r l  i l i s .  l l r r  - j r n r ,  i , n \ \ '  r\ - - l  . n l l r , .  l ( , r  i , , r l r  1 . .  1 .  ; , l r , l  H . t .
'  s l u r i v  o f  r r  1 r  1 , i u r l  ' \ ( ' , , - t x l  c i r cu i t  r v i l l
f , - r ' f ' ; t l .

\ \ ' i 1 h  c a r r ' f u l  t l t . s i g r r , : r n  F l . ' l ' .  s u p i r l v  o f
l l  vol ls  c; rn prodrrce vr ' rv  sat is iactorr '  hta<l-
l , i ronc recr 'pt ion r t 'sul ts ,  i rncl  thr '  outconre
() l  r 'x l ) r , r inrr .n l ing : i long thr .sr .  l i l res suggesle( i
1o  1hc  u r i l t ' r  t h r ' poss i l r i l i r i e s  o f  : r n  H .T . -
l  s s  ca r  r ad io ,  f r , r  us t ,  * h t ' t t  t l t c .  t a r  i s
: 1 ; r 1  l ( ) n : r r \ ' .

T h c  o r r l i l r : r r v  c : r r  r : r d i o  1 . r k ( . s  i !  l ) r ( - t t v
h e J l r - c l r : r i l r  J r o n r  i h t ' i r c c u m L r l : r 1 o r  : , n d  i t .  i . s
n ( ) 1  ; r  I ) r ; r ( 1 i ( : r l  1 ; r o p o s i l i o n  1 ( )  u s { '  o n r .  f o r
i o r r t  1 ' r ' r i , ' , 1 -  r t t , i ,  * .  t h ,  ,  l t l i n n  i -  r t t n n i t r g .
i  ,u1 .  t  h l  snr : r  l  l  r t , t  t i v t . r  descr i t rec l  in  th is
: , r l i c l t  c o n s t t n r r . s  l c s s  t h ; i n  h ; r l f  a t n  a u t l I ) .
: , n { l  c o l l l ( l  l r r ' r r r r r  o t T  t h t ' c ; r r  b ; r t t r ' r r ' 1 o r
- ,  r ,  r . , l  l r ' , r r r .  o r r  . r r , l  r r i t l t , , r r t  . , n r  r r ^ i r r .

A  12  vo l t  Anode Supp ly
T h r :  I  v i r l r - ' ,  r  i ; r ' u i 1 .  o I  l i i g .  1  u ; r s  i r r s l

i r i e d .  r L s i t t g  l n o  ( r . J 7  s  r r i l h  l r c a l r . r s  s e ' r i r . s
c o l r n e c t t ' c l  l i r r  l 2  r ' o 1 1  i ) : r 1 t { . r v  o l ) a ' r i i t i ( ) n .
: rnd  th is  g ;Lvr '  go . . l r l  he : rdphonc rcccp i ion  in
t l r ,  r r r i  ,  r ' r  I r r . t  f l o o r  \ \ n r k - l r o l ,  : i l : l ' r . \ i n L .
i i t  l r , '  l l  r n i i t . s  { r o m  B r o o k l n : r n  s  l ' a r k )
u s i n g  a  l r  { o o t  l r r , r i a l .  S t . l e c t i v i t r ' .  r r i l h  s u c } r
r .  s h o r l  a t r i l r l ,  l l r s  l n o r (  1 h i u 1  s r r l l l c i r ' n t  t o
se l ) : r r : r1 (  1 l t t ,  I - igh1 :  ; rn r l  Hont ( .  s t . r t ions ,
i l s i n g  1 l r t ,  r n i n i n t u r r t  : i l l t o u n t  o f  r t , a c l i o n .  R ' , -

l rushing tht :  react ion i t  l ' : is  t .as i lv  possib le
1o or-c ' r lo: rd 1hr \ 'a t l \ ' { .s .

FIoscver,  rcsul ts ucre '  infcr ior  rv l -Lcn the
rect ' ivcr  uas operated inside the c:r r ,  i t
l , ,  i r t g  nc ,  nss ; r r \  1o  u \ .  ; r  l . , r g ,  n l o i r : u r ,  { ' :
r r 'a t ' t ic ln.

' l 'he 
acld i t ion of  a {ur thcr  A.F.  r .a lvc,  : r , .

i r r  F i '  )  m r r i n  i r r r l  t h n  , l i { , . r o n r '  i n  c i r y n , '
s t  r r ' ng l  h .  I  t  r v i  I  i  h ,  n ( , t ed  t l t a t  t l r r e t  I  :
voi t  r - :L lvcs are used, but  of  corLrse i t  wi l l
be obvious that  anv str i tablc combin:r t io l
o f  va l ves  can  be  used ,  such  r r s  t r vo  6 . - i  vo l t
r ' : r lv t 's  in st  r i r .s  : rncl  onc I  2.0 r 'o l t  i r ,
1 r : i r a l l t ' 1 .

\ ' : i r ious t r 'pt  s  of  v: r lvcs * 'cre t r icd,  12 f  -5
11 .17  .  1 iS l i 7 ,  I  l . \ { r ,  EF50 ,  a l l  t r i ode  r : on -
r){ . .1. 'd.  : ind lhcre apPearecl  l i t t lc  to choosc
l ;11l- t 'e i l  them as far  :Ls rcsul ls  \ \ 'erc con-
L  '  r t ) ' r l .  F , r  r r l | n r l r  r '  : r r ,  1 1  '  l r , \ ( ^  i , r r n l ,
r , , l t .  l ,  t i t ,  t l i t i ,  r , , , ' ,  , , ,  , , ' , ,  i .  t ; ;  r L i l ;
l ; r .  o f  ; r r r t '  p r : r c t i c ; r i  v l r l r r t ' .

The Finished Receiver
I ror  thc ul l imate receivcr ,  :L 12J7 l  as

choscn for ther detector, as the top grid
can faci l i tate the gr i r i  connect ion {rorn 1br
t u n i n {  (  ; , 1 , . r t  i 1 o r ,  r r t r l  t h e  l r v o  A . F .  a m p i i -
f i e r s  used  12SK7 ' s .  I l o t h  o f  t he  A .F .  t r ans -
fornrers u 'ere 6: l  s tep-up paral le l - feed t r .pe,
the cnrrent  passine through thc pr i rn:r r r '
i re in{ :  so minute t  hat  i t  can bc safei r I

;
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R. DIO CONSTRUCTOR 

Fig 

handled by the primary winding. In fact, 
the total H.T. consumption measured for 
the three valves was 1.8 mA! 

Layout 
As the circuit is perfectly standard it is 

not proposed to give a layout diagram, as 
this can follow normal practice. The entire 
receiver can be made quite small; the only 
precaution to be observed is to keep "resist- 
ance" out of the circuit. A higher voltage 
receiver could use a resistor of say 10,000 
ohms or so in place of the R.F. Choke. 
Such a value in a receiver of this nature 
would probably cut down the anode voltage 
to such an extent that the detector would 
fail to oscillate. 

The Tuning Coil 
A \Vearite PHF2 coil was used for tuning. 
The PA2 is not suitable as the primary 
(which is in this case used for reaction) 
has too many turns and it would be diffi- 
cult to get the detector out of oscillation. 
Fig. 3 shows the correct connections for 
primary in relation to secondary to secure 
regeneration. The writer had available a 
powdered iron tuning slug taken from an 
old I.F. transformer which he slid inside 
the tuning coil. This raised the Q of the 
coil and gave better results. It also in- 
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Fig. 3 

a 

creased the inductance slightly, but the two 
locals were still well within the range of 
the 500 µµF tuning capacitor. 

The constructor may wish to experiment 
with different types of coils, as of course 
the entire sensitivity of the set is dependent 
on the efficiency of the detector tuning 
arrangements. 

The aerial is quite a problem. The usual 
type of roof aerial, "buggy whip," and 
back bumper aerials all gave inferior results 
to a length of flex laying on the ground. 

To the car owner possessing a 6 volt 
accumulator -well, 6 volts is just a little 
too low! But he can easily experiment 
along these lines with a receiver by using 
a small deaf -aid H.T. battery, or a handful 
of penlight cells series connected. 

(MODULATOR -Cont. from p.99) 

deliberately overmodulating is nothing but 
a disgrace to its operator and a nuisance to 
others -and moreover is likely to produce 
interference in neighbouring broadcast 
receivers, which a well designed and 
operated 'phone station will never do. 

OUR NEXT ISSUE 
The December number of this journal will 

contain a "mixed bag." Besides the regular 
series on The Straight Receiver, Making a 
Start and the increasingly popular Query 
Corner, there will be constructional articles 
on an AC 3- Valver, Resistance and Capaci- 
tance Boxes, A Voice -Controlled Trans- 
mitter, and modifications to the amplifier 
which appeared in our October issue. 
"Centre Tap" heads the list of genera] 
items with another contribution on Radio 
Miscellany in his own inimitable way. 
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h:rndled bv the primary rvinding. In Jact,
the total H.T. consumption measured for
t .he three valvcs s 'as 1.8 mA!

Layout

-\s thc circuit is perfectlv standard it is
n. ,1 prol , (  'sed tO give a l . l l 'out  d iagra m ,  as
t l r i s  can  {o l l o r v  no rma l  p rac t i ce .  The  cn t i r e
receiver can be made qui te smal l ;  the only
p r , r ; r u l i on  1o  I ' r '  obso rved  i s  r o  keep  " r cs i s t -
: r n t c  ou t  n l  t he  c i r r u i t .  . \  h i ghe r  vo l t age
receivr ' r  coul t l  usr '  : r  resis lor  of  saf  i0,00t)
ohms or so in p lace of  the R.F.  Choke
Such :r. r'alue in a rt'ccir-er of this nature
rlould probablv cut dorvn the anode voltage
1o sucl i  an cxle 'nt  that  the detet : tor  Nould
{ : r i l  1o  osc i l l a l e .

The Tuning Coil

-\ \\:earitc PHFZ coil rva,s used for tuning.
Thc PA2 is not  sui table as the pr imar-v
f r r h i ch  i s  i n  t h i s  cas ( ' used  {o r  r eac t i on )
i ras too manv lurns and i t  s 'ould be di f f r -
cul t  1t ;  get  ihe detector  out  of  osci l l i i t ion.
Iiig. .3 shorvs the correct connections for

l r r imarv in re l ; r1 ion 1o secondarv to secure
ir -gencrat ion.  The rvr i ler  had avai lablc a
porvdered iron tuning slug taken from an
old I .F.  t ransformer r rh ich he s l id ins ide
the tuning coi l  .  This ra ised the Q of  the
coi l  and gave bet t r ' r  resul ts.  f t  i r lso i r t -

*

creased the inductance s l ight ly ,  but  thc t r rcr
locals rlere still well rvithin the range tl1

the 50()  p,uF tuning caPaci tor .
The constructor maY rvish to experiment

* i th d i { Ierent  types o{  coi ls ,  as oI  course
the entire sensitivity of the set is dependent
on the efticiencv o{ the detector tuninq
arrrangements.

The  ; r e r i a l  i s  qu i t r  a  ] r r oh lem '  The  usu " l
1 r ' 1 ' o  r , f  r oo f  ad r i a l .  h rggy  r r h i p . ' '  and
back  l , umpe r  ae r i a l s  a l l  gave  i n f e r i o r  r esu l t s
to ; r  lengrh of  f lex lay ing on the ground..

To thi car o\{ner Possessing a 6 vo}t
ac(umul: r tor-u 'e l l ,  6 r 'o l ts  is  just  a l i t t le
too lol l But he can easill ' experiment
along these lines rrith u receiver b1' u1i1E
a smal l  deaf-a id l I .T.  bat tery,  or  a handful
of  penl ight  cei ls  ser ies connected.

( l lODLI- . \TOlt -Cont.  { rom P.99)

del iberatelv overmodulat ing is  nothing but
'a 

d isgrace' to i ts  operzr tor  and a nuisance to
otheri-and lnoreorer is likely to produce
inter f t ' rence in neighbot l r ing broadcasi
receivers,  * 'h ich a rvel l  designed and
operated 

'phone st : r t ion rv i l l  never do.

Af'toDt

OUR NEXT ISSUE

The l)ecember number of this journal lviil
cont:Lin a. "mixed bag." Besides the regul:rr
series on The Straight Receiver, Making a
Start and the increasingly popular Query
L--orner, there rvill be constructional articles
on an AC 3-Valver, Resistance and Capaci-
tance Roxes.  A Voicc-Control lcd Trans-
rritter, and modifications to the amPlilier
ri-hich appeared in our October issue.
' 'Centre Tap" heads the l is t  o{  general
items g'ith another contribution on Radic
l l iscel lanv in h is os 'n in imi tzrble ua1' .

10r

N t t r  - C R I DIG ,A CF'c=, ,Er',.\ ,/.i\' - :< ,RtD MARKIR

REACTION CAPACITOR
F i g ' 3

RFC

|  -a

?oo
LJ

I
] L

I
.z-ir

/ r \ l i
t - - - - #  i
t - - - - + - r  l+- - - -  |
re1 -\lilA

;
I
I
a

oulPuI

/ - \ 1
I zuul ]pr  l

{  L I I) -
, /

\ i ix:

r*\
. : : : :
/ - -  '

, )  ' ,  I -
\  r  I  > P

?E*i l ' "^ , ?riF i i
/ \

t ? v

-a

F ig .  z

LT



Making a Start 
No. 3 of a series of articles describing the progress of a newcomer to constructional work 

By G3AKA 

CAME the day when we said to 
George, "Tomorrow you start wiring 
up." On the morrow, our hope -of- 

radio- constructors called in ready for action. 
We noticed a bulky parcel under his arm 
and were much intrigued as to what its 
contents were. The mystery- as short 
lived, however, as after much sreful un- 
wrapping had taken place, a glorious 140 - 

watt soldering iron -a veritable giant - 
appeared! It was pointed out, as tactfully 
as possible, that for radio work an iron of 
about 60 watt rating is about the most 
suitable. A large iron is useful in such cases 
as when a connection has to be made direct 
to a chassis, but its very bulk and unwieldi- 
ness makes it unsuitable for ordinary 
w iring -up. George was showing his custom- 
ary impatience to "get cracking," and we 
had to point out once again that forbear- 
ance must be exercised in all stages of 
building up radio gear. However, once the 
iron was hot enough it was handed to 
George with the instructions to make a 
sample solder joint so that we could see 
just what he was capable of. 

We might have guessed! A dry joint, a 
perfect specimen, was the result of this 
test. It was evident, then, that before 
serious work could commence on wiring up 
the 0 -v -2 some instruction on the art of 
soldering was badly needed. Actually it is 
simplicity itself once the principles are 
understood, and it is surprising the number 
of constructors who do not know these 
elementary points. In common with many 
others, George thought the idea of the 
"bit" was just to melt the solder. The real 
purpose of the iron is to convey heat to the 
required point, for the work to be joined 
must be at the same temperature as the mol- 
ten solder. Working under the delusion that 
iron was just to melt the solder, George 
removed the iron before the temperature of 
the joining wires were of the correct tem- 
perature and thus produced a "dry joint." 
We tried again, but with no better luck. 
Our beginner had applied too much heat, 
thus "burning" the solder, and another bad 
joint came into being. After a little prac- 
tice it is easy to judge the correct amount 
of heat required. George did it, and so we 
feel that anyone old enough to hold a 
soldering iron will be able to do likewise! 

102 

Before he was through, our would -be 
Marconi had a lot more to learn before we 
could trust him to start work on the re- 

ceiver. In order to ensure a satisfactory 
joint, the wires or terminals concerned must 
be thoroughly clean and free from dirt or 
grease. A coating of flux is given to the 
joining wires and the soldering iron is 
brought into contact with the metal. Then, 
and only then, the solder is applied and 
left in contact until it runs freely. A joint 
made in this fashion will be electrically 
sound. When using resin cored solder no 
flux is necessary but it should be noted that 
the metal to be soldered must be scrupu- 
lously cleafi. After the soldering operation, 
the surplus flux or resin should be re- 
moved with a rag. George queried this latter 
operation as being a little "fussy." 
Actually, it is not merely a question of 
"cleaning up," though this is sufficient to 
justify it, but is a precaution against cor- 
rosion or leakage. 

The importance of not carrying the solder 
to the joint is greater when resin -cored 
solder is used, because the resin will be 
burned up on the iron before it has accom- 
plished the purpose for which it is in- 
tended. Lastly, we discoursed on "tinning." 
The soldering iron,in order to pass on heat 
to the joint efficiently, must not become 
oxidised, and a coating of solder on the bit 
will achieve this. Before any soldering 
operations commence, the iron should be 
cleaned with an cld file, or a piece of emery 
paper, fluxed and then coated with a small 
amount of solder. When the solder be- 
comes : ;eoilt with burnt resin or is over- 
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Fig. z : Various methods of achieving a mechan- 
ical joint. (a) The butt joint. Close loop tightly 
with pliers. (b) A method for joining two or more 

wires. The main leads are bound with fine wire. 
(c) When fixing a wire to a soldering tag. Bend the 

wire over to fo ni a tight joint. (d) Method recom- 
mended when soldering stranded wire to soldering 
tag. Lay strands fiat to avoid unnecesary `whiskers' 
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No. 3 of o series of orticles descilbing the progress of o newcomer to constructiono, work

By G3AKA

Dlaking a Start

/ - \  ANIE the dt)  uhen \ \e said to

f , c"o.g", "Tomorrow )ou start \ririn6
\-' uD." On the morro\\', our noPe-or-

radio-coistructors called in ready for action'

\\'e noticed a bulky parcel under his arm

and were much inirigued :rs to rvha't its

Contents wcre.  The ypvslon- ras SnorL

i i ted,  ho*et"r ,  
" .  "  

f t " r - '  -uci ,  { ref  u l  un-

u ' rapping had taken place,  a g lor ious 140-

rvat i '  so" lder ing i ron- a vcr i lable Ctal \ f
aooea . red !  I t  uas  po in ted  ou t ,  as  1a ( t f u l l ] '
r l 'oossib le.  that  for  radio g 'ork an i ron of

about O0 rvatt rating is about the most

suitable. A large iron is useful in such cases
as rvhen a connection has to be made direct
to a chassis, but its very bulk and unrvieldi-
ness makes it unsuitable {or ordinary
t i r ing-up.  Georgc rras shor l ing his custom-
ary i i rp i t ience 10 get  cracking" and rse

trid to point out once again that forbear-
ance mr]st be exercised 

-in 
all stages of

bui ld ins up radio gear.  Hou'ever,  once the
iron wis 

'hot  
cnoleh i t  was handed to

Georsc wi th t  hr  instruct  ions to make a
s.-pie solder joint so that rve could see
just rvhat he rvas caPable of.

We might have guessedl A drY joint, a
perfect  s iecim.n.  i tas the r(sul t  of  th is
i c . t .  I t  r vas  r ' r ' i t l en l ,  t h t  n ,  t ha t  be fo re
ser ious rvork cot t ld t  'mmencc on rv i r ing up
the tl-v-Z some inslruction on the art of
soldering u'as badly rreeded. Actually it is
sirnplicify itself once the principlcs arc
undi'rstood, and it is surprising the number
of constructots uho do not knorv these
elementary points. In cornmon rvith many
others,  Georgc thought thc idea of  the
"bi t  '  

*as ju i t .  to rnc ' l t  the solder.  The real
l rurDosc of  the i ron is  to convcv heat  to the
i . t l i r i r , .d poin l .  for  t l te rvork to he_ jo ined
must bc at the s:rme temperature as the mol-
ten solder. Workine under thc delusion that
iron rvas just to inelt the solder, George
rcmoweci the iron bc{ore the tempcr:rture of
the joining u'ires rvere of the correct tem-
peraturc and thus produced a "dry joint."
tve tried aqain, but rvith no better luck.
()ur beginner had applied too much heat,
thus "burnins" the solcler, and another bad
joint came into being. A{ter a little prac-
lice it is easy to judge the correct amount
cf heat rcquired. George did it, and so rve
feel that anyone old enough to hold a
soldering iron will bc able to do likervise!
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Before he sas th iough, our would-be

]Iarconi had a lot more to learn before wc

could trust him to start work on the re'

ceiver. In order to ensure a satisfactory
ioint, the x'ires or terminals concerned musl

te thorouehlv clean and {ree from dirt or
grerse. A"co-a"ting of flux is given to thc

roi r r ins rv i res aid the solder ing i ron is

t t .unEt into contact  u ' i lh  the metal .  Then,

and 
"onlv then, the solder is applied and

left in contact until it runs freely. A joint

maclt, in this {ashion rvill be electricaily
sound. When using resin cored solder no

flux is nccessary but it should be noted that

the metal to be soldered must be scrupu-
louslv clearl. After the soldering operation,
the iurplus flux or resin should be re-
moved riith a rrg. Gcorge queried this latter
operal ion as being a l i t t le  " fussy '"

. \ c t ua l l v ,  i t  i s  no t -me re l y  a  ques t i on  o f
"cleaning up," though this is sufhcient to
justiff it, but is a precaution against cor-
rosion or leakage.

The importance of  not  carr l ing the solder
{o the jo int  is  Sreater  \ \ 'hen restn-corecl
solder is used, because the resin will be
burned up on the iron before it has accom-

ul ished ihe L,urpose for  uhich i t  is  in-
iendnd. La.1l i ,  u le d iscoursed on " f inning."

The soldering iron,in order to pass on heat
to the joint efliciently, must not become
oxidised, and ;i coating of solder on the bit
rvill irchieve this. Before any soldering
ooerations conmence, the iron should be
cieancd sith an old file, or a piece of cmery
paper, fluxed and then coated u'ith a srnall
imount of solder. When the solder be-
come-s :;lroilt r,r'ith burnt resin or is over-

tlffi- se@6\
g D

Fip. r: Varrous merhods of achieu|ng.a mechan'

ica-l iolnr. \ai Ihe butt joint. Close loop tightty

clith' Dlicrs. t b) A nethod for jointng two^ or more

ruires. The main leads are bound with file wtre'
(c)  When f ix ingawiretoa solder ing tag'  I lendtne

nrir" or"t to f oin a tight joint.- (d) Method recom'

mended whcn soldering sttanded wire to soLd'ertng

i 
" 

g. lr: rit.tat fl at toTu oid unnec e sarJ'rahi skers'



RADIO CONSTRUCTOR sow 

Fig. 2: The circuit of the o -V -2 

heated, it will need re- tinning. By wiping 
the bit with a piece of rag after each joint 
has been made, the time between tinnings 
will be greatly increased. 

Armed with the knowledge, George was 
all set to start wielding the iron. However 
there was still one point that needed clear- 
ing up- a point we had overlooked, or 
rather had taken for granted that it was 
common knowledge, even to beginners. 
This was the importance of making a good 
mechanical joint. The purpose of soldering 
two wires together is to obtain electrical 
continuity. The fact that a joint is pro- 
duced is incidental in the electrical sense, 
and so it should be ensured that every 
joint, before it is soldered, must be sound 
mechanically. This is of prime importance 
and we show various methods of achieving 
this in Fig. 1. 

The first step to be made in wiring up 
was the coil holder. As this was mounted 
above the chassis. with the leads coming 
through by means of several small holes, it 
was logical to get all the leads on to the 
tags before bolting the coil -holder to the 
stand off insulators. It had been decided 
previously to work to a colour scheme in 
the wiring. Though this means a little 
extra work and care it is well worth the 
trouble since "trouble shooting" at any 
time will be much easier when one can see 
exactly what leads are part of what par- 
ticular circuit. In our case, we fixed on the 
following scheme: Earthy leads -black; 
Grid leaks -- green; HT leads -red. This 

FI HT- 

idea, though not original by any means, is 
rarely encountered and we feel that it could 
be used mach more extensively with good 
advantage. 

Starting with Ll (see circuit diagram: 
Fig. 2) , that is pins 3 and 4, one green 
lead was soldered to pin 4 of sufficient 
length to pass through the chassis to the 
aerial capacitor Cl, which in turn connects 
to the aerial terminal. The pin 3, which is 
the earthy end of L1 was connected directly 
to pin 2 -the earthy end of L2, the grid 
winding. About an inch of wire was left 
over to allow fixing to be made to the 
earth tag already fitted to the chassis. The 
other end of L2 (pin 1) had two leads 
soldered to it. One of these was to pass 
through the chassis and the other to the 
bandspread capacitor C3. The remaining 
winding, L3, for the reaction circuit, had a 
red lead connected to both pins (5 and 6) , 

one of which goes to the detector valve 
anode and the other to the reaction capaci- 
tor C5, both of which are beneath the 
chassis. When these leads had been soldered, 
the coil holder was bolted to the stand -offs, 
and the various leads pulled through the 
appropriate holes in the chassis. With the 
earth lead from pins 2 and 3 soldered to the 
tag on the top of the chassis, the coil 
assembly was completely wired up. 

Next step was wiring up the filaments. 
This was carried out in stranded cotton 
covered wire, in our case that of the "push 
back" type. Since no RF current is carried 
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heated,  i t  s ' i l l  need re- t iming.  Bv uip ing
the bit uith a piece of rag after each joint
has been madc,  the t imc betrveen t inninqs
rv i l l  be gre:r l l f  incrcased.

Arlncd with the knowledge, George s'as
all sel to start rviclding the iron. Ho\\'(rver
thr:rr: 'sas still one point that needed clear-
ing up- a point wc had or.erlooked, or
rather had taken for granted that it rvas
conrmon knou lodgc,  cven 1n [ r  g innr. rs.
This rl'as the import:rncc of making a good
mechanical joint. The purpose of ioldering
trvo u'ires together is 1o obtain clcctric:r1
continuity. The fact that a joint is pro-
duccd is  inc idental  in the elecl r ical  sense.
and so it should be ensured that er.erv
jornt ,  before i t  is  soldered,  must  bc snund
mechanically. This is of prime importance
and we show various methods of achiering
this in Fig.  ) .

The f i rs t  s le l )  to Lre madc in s i r ing u1r
r las thc coi l  holdcr .  As th is rv; is  nounled
a.bovr the ch;rssis.  rv i th 1hc leads con-r ing
through by mcans of  scr .eral  smal l  holes,  i t
u 'as logic:r l  1o get  a l l  the 1t . ; rc ls  on tc the
lags beforc bol t ins tho coi i -holder 1o the
st : rnr l  of l  insula lors.  I1 had been decidcd
lr rcv iouslv to rvork to a colour schr,me in
the rv i r ing.  

- Ihor"rgh 
l  i r is  rn i 'ans a l i1t l r .

er l r i l  rvor l i  and c- ; r re i t  is . . r r , l l  l 'or th thc
trouble s ince " t rouble shoot ing" at  anv
t inc rv i l l  l te r r r rch easicr  s-hen. lnc can see
axact ly  rvhat  ieads are l )ar1 of  s.h;r t  par-
ticular circuit. In our cAse. \\.e frxc'd on the
{ollou.ing sc}reme: Iiarth-v leads-black;
Grid leaks-grecn; HT leads-red. This

idea,  though not  or ig inal  by any means,  is
rarelv encountered and tve feel that it could
be used rnuch tnore extensivelv r.vith good
adr ' : rnt  agr, .

- *qtarting rvith L'l (sec circuit diagram:
l . - ig,  2) ,  that  rs p ins 3 and 4,  one grcen
lead u'as soldercd to pin ,1 of suffiiient
length to pass through^the chassis to the
acr ia l  cag,aci tor  Cl ,  lh ich in turn connects
to the aer ia l  terminal .  The pin 3,  rvhich is
thc earthy end of L1 u'as connected directly
to. p_in 2-the earthy end of I-2, the gricl
rvinding. About an inch of rvire rvas 

-left

over to allorv fixing to be made tc tht:
earth tag alreaciy frtted to the chassis. Thc
other end of L2 (pin f) had trvo leads
soldcred to it. OnJ of thesc rv:rs to 1;:rss
through the chassis and the olher to the
bandspread capacitor C3. Thc remaining
rvinding, L3, for the reaction circuit, had :i
reci  lead connected to both pins (5 and 6) ,
one of v'hich goes to the detcctor valvc
:rnoder and the other to the reaction capaci-
tor C5, both of rvirich are beneath- thc
chassis. When these leads had been soldcrecl,
the coil holder was bolted to the stand-offs,
and the various leads pulled thror-rgh thc
appropr i : r te holcs in t l . re chassis.  With th( ,
earth lead {rom pins 2 and 3 soldcred to thc
t:,g on 1he top of the chassis, ilre coil
:Lssemblv rvas complcte lv rv i red up.

__Next step. lvas rv i r ing up the f i lamcnts.
This ivas carried out ln itr:rnded cotton
covered w'lre, in our case that of the ,'push
back" t'pe. Since no RF current is cairierl

1 0 3

Fig. :: Thc' citctt it ol the o-e.2
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in the battery leads this type of wire is this point, until the set was finished, each 
quite satisfactory, and has the advantage part was crossed through with the pencil as 
r t being more fiexfble than the wire used it was connected up. This is a tip that all 
to connect up other parts of the circuit. beginners should remember. 
Leads were taken from one filament n of The anode circuit of V2 was then dealt n Birch of the three valves, in series, d a Frith. Another mounting tag was fixed. length of wire left over to pass through the next to the LF transformer, and on one rubber grommet. The second filament pin terminal we fixed one end each of R5, R6 each valvc was dealt with likewise, but and C8. The other end of R6 was taken tt .e lead from V3 was taken to one side of to the V2 anode, the other component ends he on "off switch. From the other side of being left for the time being. The other the switch another lead was taken and end of R5 was taken to the other outside massed through the grommet. This was the tag of the mounting strip. LT -- lead, the tirct vtiring being- for LT -. 
The ncgatice wiring has to be-earthed at A third mounting bracket was fixed by 
some cunyenient paint and we chose the, the side of the reaction capacitor. To one 
:dual earth terminal on the back of the tag of this we soldered the loose end of 
hassis- ffrm the negative filament ter- 03 and to the same point R4 and C6 were 

rain; +I of VI ) . George was getting worried fixed. The of her end of R4 was then taken 
,bout thr stray leads protruding through to the tag on which the "HT" side of R5 

rim chassis frog, the coil holder rnd sn, to w,s fitted. This point, the junction of R1 
t+dn peace of mind, we next concentrated and 05, consthuted the HT positive line. 

en the circuit around V1, the detector « hen using these three tag, or for that 
valve. The reaction capacitor. C3, was matter any other, mounting brackets, it 
--moved from ifs bracket in order to facili_ should be borne in mind that the centre 
ate wiring up. The first leed we en- tags are, if used on a metal chassis, 
ountered was that from pin ]. This had to earthed. Non- observance of this point may 
e connected to the grid of VI via the result in the HT being shorted to earth! 

grid leak and capacitor (C4/R1). To avoid The convenience of the centre tag being 
r.nv chance of vibration, it was decided to earthed was made use of by connecting the 
use a mounting bracket. This was fixed to loose ends of C6 and C8 to one of them. 
the same holt as was the earth tag, which At this point, we had now completed the 
meant undoing the bolt first to fit it. The wiring up to the coupling of V2 to V3. The 
green lead from pin 1 and the two ends of coupling was effected by wiring in the 
.he grid leak and capacitor were fixed to capacitor C9-one side of which went to the 
one of the tags on the bracket and the other V2 anode and the other to one of the LF 
ends of R1/C4 were soldered direct to the transformer's primary windings. Now, as 
grid pin of VI. The other green lead (from we were using an ordinary LF transformer 
pin 1) was connected to Cl and thence to and not a special "parafeed" type and the 
the aerial terminal. The red lead from pin circuit was of the parallel fed variety, a 

was then taken to the anode pin of the few words on the correct windings to use 
salve and the reaction capacitor re -fitted will not be amiss. Some readers will do the 
in its bracket. The final lead (from pin 6) same as George did (to use a transformer 
was fixed to the stator of the reaction vari- from the junk box) and they may find the 
able and then attention was turned on the markings vary on different types. On some 
output side of V1. Some time was spent the primary terminals may be marked 
planning the component disposition of V2 "IP'' and "OP," which mean Input 
rind the coupling from Vl. A three -tag Primary and Output Primary respectively. 
mounting bracket was obviously needed and Others may be marked HT-}- and P (or 

F this was fixed between the L transformer A), the P or A meaning Plate or Anode. 
end the earth terminal. The RFC was then The secondaries will be marked either IS 
fitted one end to the anode of V1 and the and OS or G and GB- (Grid and Grid other to one of the tags on the bracket. Bias). When using a transformer marked 
Also to the latter connection, the coupling in this fashion in a parallel fed circuit, the capacitor C7 and resistor R3 were con- connections are as follows: 
netted. The other end of the capacitor was OP, or P or A: Connect to Capacitor C9. taken to the grid of V2, to which one end OS, or G: Connect to top end off R7. 
of 0.2 was also fixed. IP and IS, or HT and GB: Connect to- It was at this point where George began gether and take to bias line. 
o w errs about what had been wired and This will be quite clear on reference to what had not. So we introduced him to a the circuit diagram. Having joined together pimple lint effective way of keeping check the IP and IS terminals of the transformer of things. A copy of the circuit was laid in a further lead from this point was taken to front of him and a pencil supplied. From one side of the potentiometer R7. The next 
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i : r  thc bat l . r ' r r  leai ls  t  h is 1r 'pe o{  r r i re is
cui t t .  sal is faci l r r l - ,  and has fhc adr-ant ; rge
r, l  l re ing morr '  l ler ib le th. in th. '  u i re r . tsed
1o  co rnec l  up  o thc r  pa r t s  o {  t h r '  c i r cu i t .
L ,  r l -  r r r  r r '  I . r k c l t  I r o t n  u r r '  l l  l d l n , ' : r 1  I i n  o I
,  , ,  l r  , , 1  t  h ,  1 l r r ,  c  r ' . r l r ' ,  s .  i n  s ,  r . i ,  -  

f n d .  ' ,
l ,  r r : l t l r  , , f  r r i r '  l r . f t  o \ r ' r  1 r ,  1 r , r : s  t h r r t r ; l r  l l r r .
r  r l ' l ' ,  r  - t r , ' r r r r r t ,  t .  

- l - l r r  c , . '  o n ( l  i l i i r n l '  r ) t  I , i n
r , i  t uc l r  r ' : , l v i '  u l s  t l r . ; r l 1  u i 1h  l i k r r r v i se .  bu t
t l r r '  l r ; r r l  f r o r l  \ ' . i  u r s  t : r k r ' t t  1o  on r '  s i c l e '  o f
l l r r ' o n  o 1 I  s r i i l r h .  I . r o n r  1 h a , r ) 1 h e r  s i d e ' o f
1 i r (  s \ \ i 1 (  i r  i u r ( ) t h ( ' r  I t ' ad  u r r s  t ake i r  ; r nc l
; ; r s s r ' d  l h ro r rgh  1 l r r .  q ron r r r r r ' 1 .  ' f h i s  

uas  t l r t '
I  - - f  - -  l cad ,  1  l r t '  l i r s1  r r  i r i nq  b i  i ng  f r , r  I -T  -  .- [ ' l r r '  

n r ' g l l i v r '  r r i r i l r g  h ; r s  1 r i  ] r r '  r ' ; i r l i i r ' c l  ; L t :
1 r )n t ( '  ( : r n \ ' ( ' n i ( ' t i t  1 ) , ) i l i 1  l r t t c l  $ r '  r  hcs r '  t h r '
: r r t L r i r l  ( i i r l i l  l . . r n r i n i r i  o r i  1 i x  l r r r c l i  o f  t h r .
i  i ) ; i s s i s - ( f r on r  l l l t  l t r ' g r t l i ve  t i l : l l l l ( ' r l 1  t (  r -
r r i n r l  o f  \ ' 1 I .  ( i r . o rge  s l s  g r . t l i ng  r r o r r i t . d
- , 1 )ou1  1 l r .  s1  r i L r '  l t ' ; r r l s  P ro l r i l r l i ng  t h rouq ' l r
1h i -  r : h : r ss i s  f r o r i r  t h r '  co i i  ho l d r . r  i r n ( l  s i ) .  1o
. , i ) l i l j l t  l ) ( ; r (  ( '  o l  n r i r r c l ,  \ \ ' ( '  l l ( ' \ 1  ( ( ) nc ( , n l r a ted
r , ; r  1hc  c  i r c  u i l  : L round  \ ' l  ,  1 l ) { .  d ( . t c c to r
r : r l v t ' .  Th l  r r ' i r c l i o r r  c : r 1 r ; i c i t o r ,  C5 ,  r \ : { s
r , n ro \ ' . , ( l  { r on r  i i s  l r r ; r c ke ' 1  i n  r r r d r , r  t o  f ac i l i -
I r t t '  s i r i n g  u l ) .  T h e  f i r s t  l c . a d  \ \ e  e n -
roLrnt( ' r { . ( l  \ \ ' : ls  1h; l t  I rom pin I .  T}r is  h:rd to
Ir t '  ( 'o ln(  (  t ( ' ( l  to rhe gr id of  \ r1 r ' ia  the
:r id l rak : rnr l  c : rpaci tor  (C 1r . '111. ,  .  To ar .o id
:r rv chlrnr t '  oI  v iLrr ; r t ion,  i t  las decidcd to
l i i ,  i ,  r r ) ' , u n 1 i n l  l ) r . r (  k c l .  T h i c  r v a s  f i r e d  1 o
i t rc,  samr,  l ro l t  : rs  u 'as the e:rr th tag,  \ \ 'h ich
r ; r r . ; rnt  r rncio ing t l tc  bol t  f i rs t  to f r t  i t .  The
lrctn l r ' ; r r1 f rom pin l  and the tso ends of
l l i r .  gr i r l  l r . : rk  ; rnd c:Lpaci tor  rverr :  f ixed to
orrr .o l  thc t i rgs on the br : rckct  and the other
-nds  o f  l t l T 'C1  ue re , so lde red  d i r ec t  t o  t he
.rr id p in of  Vl .  The other green lead ( f rom

l) in +)  \ \ 'as connected to C1 and thence to
thc acr ia l  terminal .  The red lead f rom pin
5 v:rs thcn taken to the anode pin of  the
valvc and thc rc: ic t ion capaci tor  re- f i t ted
in i ts  br ; rckel  .  The hnal  lead ( f rom pin 6)
r las f ixed 10 the sta lor  of  the rcact ion var i -
: r t r l r :  : rnd then : i t t ln l ion u 'as turned on the
output  s i< le of  \ :  l  .  Sonre t ime s as spent
1r l : rnning the conrponcnt d isposi t ion of  \ '2
; , r r r l  1hr coupl ing {rom V1. . . \  t } r rec- tag
r i iouni ing bracket  \ \ ' i ts  obviousl \ .  needed alnd
l l t i s  r r , r -  l i : r ' r l  l r r ' r \ \ . r  l )  t h r  I - l l  l r , , t r s l o r r r r r r
i lnd thrr  t .a l th ternt i r r ; t l .  lher  RFC u'as then
f i t ted onc e 'nr l  1o tht .  : rnodt :  of  Vl  and the
o lhe r  t o  on r . o {  t hc  l ags  on  t } i c  b racke l .
. \ l so  1o  t h r .  l : t t 1 ( r  conne ' r : t i on ,  t he  cou t r l i ng
r : rp;rL: i tor  ( '7 r rncl  r r 's is lor  R-J r i -c . re 

^con-

n r ' c t l r 1 .  T l i r . o l l r t , r  r . nc l  o f  t h t , c i r p : i c i l o r  \ \ . as
i r r k t n  1o  t he  g r i d  o f  \ i 2 ,  1o  r r h i ch  onc  end

.  r i f  l t l  u ' ; i s  : r l so  l i xe t l .
I1 r r  t rs  : r t  th is 1;o in1 u herr :  ( ) r ,orge,  l t t ,gan

l( )  \ \  orr \ '  : r l ror t l  u hat  had bc,c,n r l i rec l  and
r ihal  h i ic l  r ro1 .  So \ \1r  int roduc(,c l  h inr  to :L
. i rnplc ln1 r , fTr .c1ive t r" : rv of  keeping check
oi  lh i r rgs.  - \  co1r. , .  of  1he c i rcr . r i t  u.as l : r id in
i r ' ( ) r r1 of  l t inr  ; r r rc l  r i  pt  r r t . i l  sul rp l i rc l .  Fron. t
1 0 +

this point, until the set \\'as linishcd, r':rcl'r
part \\'as crossed through rvith ttre pcncil as
i t  s- : rs connected up.  This is  a t ip th: t t  a l l
beginners should remember.

The anode c i rcui t  of  V2 *as then dc:r l t
rvith. --\nother mounting tag rv:rs Iixed
nex l  t o  t he ' LF  t r ans fo rm t : r ,  and  on  on t .
tcrrn in:r l  u 'e f i red one end e:rch of  I t5,  Rrr
: r nd  C8 .  The  o l he r . end  o f  R6  uas  t ake r r
to the V2 anode, thc other componcnt r :nds
bcing k, f1 for  the t inrer  being.  The othcr-
r ,ncl  of  R5 l . : rs  taken to 1he othcr ouls idr .
l i r g  o f  t h ( . r t r o u n t i n g  s 1 r i p .

- \  th i rc l  rnount ing l r r ; rckct  u iLs l lxed bv
1 l r ,  { r , l ,  r , l  t l r l  r , , r r  l i r r r r  c r l r ; r r  i r o r .  T u  o r r ,
t : rg of  t  h is rve solrL ' re t i  t  he loost '  encl  oI
I t -J : rnd 1o th. '  s :Lme poinl  I l -1 : rnd Cf i  l t ' rc
f l rer l .  Thc olhe' r  enr l  of  l t .1 u.r ls  thcn lakt- l r
t o  t h r .  t i r g  on  u ' h i ch  t hc  " I {T  '  

s i de  o f  R5
r ras  1 l 11 t , c l .  Th i s  po in l  ,  t he  j unc t i o t r  o {  R  1
;rncl  R. i ,  consl i tLr lcd thc I {T posi l i r -e l inc, .
\ \ 'hen using tht  se thrr ,e 1. . rg,  or  for  tha1
matter  i inv other,  mounl ing brackets,  i t
should be borne in mind that  the centrc
tags are,  i f  usecl  on : r  mctal  ch:rssis.
earthed. Non-obserr.ance of this point mar.
rc'sult in the HT bcing shorted- to e:rrth !
The convenience of the centre tag being
e:irthed rvas madc use of by connecting thi
loose ends o{ C6 and C8 to one of thern.

At this point, we had norv completed the
uir ing up to the coupl ing of  V2 to V3.  Thc
coupling $'as effected by wiring in thc
capacitor C9----one side of rvhich went to the
V2 anode and the other to one of the LF
transformer's primary rvindings. Nou', as
\\'e were using an ordinary LF transformer
and not a special "parafead" type and thc
circuit was of the parallel {ed variety, iL
{erv rvords on the cbrrect r.indings to'use
rvill not be amiss. Somc readers rvill do the
same as Georgc did (to usc a transformer-
from .the junk box) and they may find thc
markings var\ .  or1 di f lercnt  types. 'On somr-
thc pr imar l '  terminals mai-  be marked
" IP ' '  and  "OP , ' '  r vh i ch  

'  
mean  I npu t

Prinarl' :rnd Output Primary' respectivelr..
( ) thers mar.  be marked HT+ a;d p ( l r
A),  the P'or  A meaning Plate or  Anodr.
The secondaries rvill be marked either IS
ancl C)S or G and GB- (Grid and Grid
Ilias ) . \\'hen using a transformer narked
in this fashion in a. parallel fed circuit, thc,
connections are as follorvs:

OP, or  P or  . \ :  Connect  to Capaci tor  C{) .
OS, or  G: Connect  1o top end of l  R7.
IP : rnd IS,  or  I {T and GR: Connect  to-

gether and t : rke to b ias l ine.
This rv i l l  be qui te c lear on reference to

the c i rcLr i t_diagram. Having jo ined togcther
the IP and IS terminals of fhe transiornicr
a furlhcr le:rd from this point s'as taken to
one s idc of  the potent iometer R7. Thc next
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RADIO CONSTRUCTOR 

step was to wire up the automatic bias 
section. For this, two more mounting 
brackets were needed, and these were fitted 
near the potentiometer and the phone 
jack respectively. The positive end of C11 
was connected to the centre tag (earthed) 
of the bracket near the potentiometer and 
the other end to one of the end tags of the 
other bracket. It is important to note the 
correct polarity of C11, for it is wired in 
circuit with the positive side to earth and 
not the negative side as is usually the case. 
From the negative contact of C11, three 
other leads were wired in -one end of bias 
resistor RO, one lead to pass through the 
chassis to the fuse holder and the third 
lead to the "earthy'' ends of the LF trans- 
former. The loose end of R9 was then 
soldered to the free end of R2 (which was 
connected to the grid of V2) and also at 
this point one end of R10 was fixed. The 
other end of R10 was then soldered to the 
earthy tag at the same point as the 
positive end of C11 and the bias circuit was 
then completed. 

Going back to the grid circuit of V3, the 
remaining terminal of the transformer was 
connected to the outside tag of the poten- 
tiometer R7. 'fhe centre tag of R7 and the 
grid of V3 were then joined together 
through the grid stopper R8. All that re- 
mained to do to finish the wiring at this 
juncture was the output circuit of V3. 

A lead was taken from the junction of 
R5/R4 to one side of the phone jack, the 
other'side of the jack being connected direct 
to the anode pin of the output valve. From 
the screen grid pin of V3 a lead was taken 
to the ''HT" side of the phone jack. From 
this same point, the capacitor C12 
was soldered -its other end being taken to 
the centre (earth) tag of the mounting 
bracket directly beneath it. Capacitor C10 
was fixed between the anode of V3 and the 
HT side of the phone jack. 

Reverting to the top -of- chassis wiring, 
the green lead from pin 1 of the coil was 

Aerial coil LI 

4 Aerial (CI) 
3 Earth 5 

6 Grid coil L2 

I Grid 
2 Earth 

Reaction coil L3 

5 Anode 
6 Reaction 

capacitor 

Pin connections shown 
one os viewed from underside 

I Grid 
2 Filament 
3 Anode 
4 Filament 
5 Screen grid 

(v3 only) 

Fig. .: Coil and valucholder connections 
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connected to one of the stator (fixed vanes) 
of C3. A further lead, from the other 
stator tag of C3 to the stator tag of C2, 
was then fixed. Two leads were needed for 
the panel indicator, one to the LT positive 
line and one to earth. 

The remaining few wires consisted of the 
lead from the fuseholder to the switch and 
the battery leads not, already wired in. With 
the spade terminals and wander plugs fixed 
to the battery leads the receiver was all 
ready for testing. 

Although we, not to mention George, 
have had our fair share of "fan mail" re- 
garding this series of articles, we would 
like to point out that beginners who are 
following this series are free to write to us 
on any points they may not be too sure 
of. 

To finish up this month's instalment, 
here are a few points we feel worthy of 
mentioning. These have been prompted by 
carefully watching our protege at work! 

Firstly, if the same type of coils are used 
as in our model -that is with polystyrene 
bases- extreme care must be taken when 
soldering. Polystyrene melts at fairly low 
temperatures and heat of the soldering 
iron on the pins is sufficient to melt it if 
of prolonged duration. Therefore, do not 
keep the iron on the pins for longer than is 
necessary for a good joint. Another point 
is that since the pins are spirally split, 
solder may easily run through to the inside 
of the pins, thus when one comes to plug 
the coil into the holder it is found that 
it will not fit properly. The simple solution 
here is to insert match stalks into the base 
pins; these fit nicely and will prevent any 
solder running in. 

Rigidity is another factor. All wiring 
must be absolutely rigid, especially leads 
in grid circuits. To take a typical instance 
when a lead has to be taken from one point 
to another. First of all solder one end. 
Then cut the wire to the correct length and 
stretch tightly (holding with pliers if neces- 
sary) . Only when the lead is nicely rigid 
should the second joint be made. As will 
have been noticed, extensive use has been 
made of ''anchors" in the form of mounting 
tag brackets. This is to ensure that every 
component part is rigid. No component 
should be allowed to "float" or dangle 
about unsupported. Apart from the satis- 
faction of having a sturdily constructed 
receiver. the benefit of rigidity will become 
apparent when using the set. Above all, 
avoid the pretty artistically -bent leads so 
prevalent in years gone by (and in some 
current circles, too!). Make sure your leads 
are as short and direct as possible. 

NEXT MONTH: Testing and Operation 

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

step was to wire up the automatic bias
section. For this, two more mounting
brackets rvere needed, and these \r'ere fitted
ncar the potentiometer and the phone
jack respectively. The positive end of Cll
rra.s connected to thc centre tag (earthed)
of the bracket near the ootentiometer and
t h e  o t h e r  e n d  t o  o n t , o f  t h r . c n d  t a s s  o f  t h e
r r t  her bracke t .  l t  is  important  1o iote the
correct polarity of C11, {or it is rvired in
circuit with the oositive side to earth and
nl t  the negat ive 

-s ide 
as is  usual lv  the case.

F r o m  t h e  n e g a t i v c  c o n t ; r t 1  o f  i 1 l ,  t h r e e
othcr lr'ads rvere *.ired in-one end of bias
resistor R9, one leacl to pass through the
chassis to thc fuse holder 'and tht  th i rd
i tad to ther "e:r r1hy" ends of  the LF t rans-
{ornrc'r. The loose tnd of R9 rvas then
soldered to the {rer. end of R2 (rvhich s'as
(  onl l r 'c led to the gr id of  \ '2 . ;  :Lnd also at
th is point  one t ,nd of  I t10 s 'as l lxed.  

' l 'hc

olher cnd of  Rl t )  r r ; rs then sold<'red to the
r. rLr thv tag at  I  he same point  as th i :
posi t iv t r  end of  Cl  l  and the bias c i rcui t  r l 'as
t  hr .n complcte 'd.

( )o ing bacl< 1o 1he gr id c i rcui t  oI  V3,  the
rtnr;rining lr.rmin:rl of the transforrner s.as
c()nn(ct€rd to thc outs ider tag of  the poten-
t ionrr . l r , r  R7.  l 'he ccntre tag of  R7 and the
r r i r l  , , f  \ ' . ' t  \ \ ' r ' r , .  t hon  l 1 ' ; n "6  l oge tho r
1)rrough the gr id s lo l )per R8. Al l  th. r t  re-
nr : r ined 1o t l r  to f rn ish the gi r ins:r t  th is
j u n c l r r r c  r l a s  t l r r  o u t l r r r t  c i r t u i t  o i  \ - 3 .

.\ lt::rd rv:rs taken from the junction of
t ( i  R - l  t o  one  s i dc  o f  r he  phon i  j ack .  r ho
othr . r 's ide of  the jack bcing connected di rect
to the anode pin of the output valve. From
'llr(' screen grid pin of V3 a lead rvas taken
1o thr '  '  HT" s ide of  the phone iack.  From
t  l r i -  san le  J , o i r t l  ,  t he  Lap r r i l o r  C  I  2
11;1q qoldpled- i ts  other end beins t : rken to
1 h ,  r  r ' n t r e  ( o r r l h )  1 a g  o f  t h e  m o u n t i n g
b r . r ck r . t  d i r ec t l y '  bcnea lh  i t .  Capac i t ' , r  C I0
rras fixed betrveen the anode of V3 and the
HT side of the phone jack.

Rr-r'erting to the top-of-chassis t.iring,
th ' .  green lead f rom pin I  of  rh, .  coi l  rv is

Aeriol coil Ll

4  Aer io l (C l )
I  Eor th

Gr id  co i l  Lz

I  Gnd
? Ear th

R?oction coil LJ

5 Arode
6 Reoct ion

copoct to r I  G r r d
? fl lomcnt
J Anod?
4 fl loment
5 Screen grrd

(vl only)

Prn  conncc t ions  shown
ore  os  v rewed l rom unders ide

F i . ( .  4 ;  Co i l  and lah 'cho ldcr  c ( )n r lec t io )1- r

I Ofi

connected to one o{ the stator (fixed vanes)
of C3. A further lead, from the other
stator tag of C3 to the stator tag of C2,
s-as then fixed. Two leads were needed for
the panel indicator, one to the LT positive
line and one to earth.

The remaining few wires consisted of the
lead from the {useholder to the switch and
the battery leads not.already wired in. With
the spade terminals and wander plugs fixed
to the battery leads the receiver was all
ready Ior testing.

Although u'e, not to mention George,
have had out fair share of "fan mail" re-
garding this series of articles, we would
like to point out that beginners who are
follorving this series are free to lvrite to ns
on an\,' points they may not be too surc
o t .

To finish up this month's instalment,
herc are a Ierv points we feel rvorthy of
ment ioning.  These have been prompled br .
carefullv rvatching our protege at u.ork!

Firstly, if the same type of coils are used
as in our model-that is with polvstvrene
l r ase5+a l l ppe  ca re  mus l  be  l i k cn  i vh t . l r
solder ing.  Polvstvrene mel ts; r t  fa i r ly  lo* '
l  em l )e  r r t  u r cq  and  hea l  o l  {  hc  so lde r i ng
i r u n  o n  t h ( . p i r l s  i s  s u f f i c i r n r  t o  m e l t  i t  i i
of prolonged duration. Therefore, do not
kecp the irotr on thc pins for longer than is
n,  cessarv tor  a good jo int .  Anr i t l rer  poin l
is that sincc the pins arc spirally split,
solder ma1. easily run through to the inside
of thc .pins, thus rvhen one comes to plug
the coil inlo the holder it is found iheLt
i1 u. i l l  not  l i t  proper ly.  The s imple solut ion
lrere is  10 insert  match sta lks into the basc
pins; these.fit nicely and will prevent an)"
soloer runnlng 1n.

Rigidity is- another factor. All rvirins
must be absolutely r ig id,  especia l l r .  leads
in gr id c i rcui ts.  To ta[e a ty^pical  ins lancr-
u 'hen a lead has to be taken i iom one ooint
to another. First of all solder one 

-end.

Then cut the rvire to the correct length and
s t re i ch  t i gh t l y  ( ho ld i ng  u i t h  p l i e r s  i f  neces -
sary) . .  Onl1.  ivhen thd lead is  n icely r ig id
should the second joint be made. es wilt
have been noticed, cxtensive use has been
made of "anchors" in the {orm of mountins
tag  b rack r t s .  Th i s  i s  t o  ensu re  t ha t  eve r f
component part is rigid. No componeni
should be allog'ed to "float" or danele
iboul  unsupported.  - {part  f rom the sat is-
f : r t l i o t r  o | - h a v i n g  a  s t u r d i l y  c o n s i r u c t e d
receivc,r, the benefit of rigiditv rvill bccomr:
, r pPd ren l  r vhen  y5 ln -  t he  se i .  Abo r . c  a l l ,
avoid_ the pretty artistically-bent leads so
prevalent in vears gone by (and in some
current  c i rc les,  too!) .  Make sure your leads
: , r r '  ; rs  shor l  and di rect  as possib le- .

NEXT MONTH: Testing and Operation
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Query Corner 
A --Radio Constructor " service for readers 
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A Mains Operated 1 -V -1 Receiver 
"I wish tabuild a simple straight receiver of 

the 0 -v -2 'variety capable of providing good 
loud speake strength. The tape of receiver 
described in your September issue would 
appear to fulfil ;Hy requirements, but as I 
have a po;ve: paeb, I would like to take ad- 
vantage of it and construct a ;naios s';s;ou ut 
this receiver. ll -ould you please let me 
what modifications are necessary." 

J. W. E. Harrison, Pelts Wood. 

A mains version of the O -V -2 Receiver 
would not prove entirely as 
due to the high gain obtainable with 
mains operated valves. the output pentode 
would overload at quite low settings of 
the volume control. Thus the three valves 
would not be used to their maximum ad- 
vantage. Because of this we suggest you use 
one of two alternatives. 

(1) A mains operated 0 -V -1 Receiver. 
This would provide a performance 
equal to that of a battery operated 
O -V -2. 

(2) A mains operated 1 -V -1 (made by 
adding an R.F. Stage to the 
O -V -l) providing better selectivity 
and smoother reaction. 

The circuit shown in Figure 1 covers 
both these alternatives. The receiver may 
be made up according to the diagram as 

Z25K,1 

C' 

bi 

a 1 -V -1, or by omitting the RF stage, and 
substituting a 0.5 Megohm volume control 
for R2 a two valve receiver may be built. 
The bias of VI is varied by means of Rl 
to provide a smooth control of volume. All 
circuit values have been carefully worked 
out to give optimum working conditions 
for the recommended valves. The type of 
reaction chosen has been found exceptionally 
stable in action. Resistance /capacitance 
coupling is used between the detector and 
output stage, a transformer being un- 
necessary owing to the ample gain avail- 
able. A .cord or two about the lay -out; The 
valves should preferably be mounted in a 
straight line in the order shown in the 
diagram. Grid leads should be as short as 
possible to prevent instability, the lead to 
the grid of V -3 being screened. If a three 
valve receiver is constructed it will be 
found most convenient to use a two -gang 
capacitor for tuning purposes. The tuning 
coils should be identical and may be wound 
to any standard specification but, generally 
speaking, ready wound coils will be found 
to cost very little more. Should the re- 
action prove to be too fierce, Cl should be 
replaced by one having a slightly lower 
value. The HT voltage should lie some - 
where in the region of 250 volts, and one 
side or the centre tap of the heater supply 
should be earthed. The trimming of the' 
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A Mains Operated l-V-l Receiver

"  I  wish to bui ld u s intp l t  s t ra ight  1 t . t ' i i  r r  t ) .1
the O-t,-2 t'ariet.t' capablr oJ prouiding good
loud speaht; strcnqtJt., Thc t1'pe r:j rtct'iit 't
r lesct ' ib td in totr r  St f t tntber issur:  ; ; , t t r l t l
a f p ta r  t o . f u i i i l  ; r t _ r ' r t qu i r t n , ' t t t s ,  bn t  as  I
hai ' t 'a  pou, t :  ptc ' t , ,  I  i ; ,ould l tk t  to tahi  ud-
tantagt  of  i l  and t ' r , t ts l t t rc t  a nta i tzs i ! , r \ ro l1.) /
th is receiutr .  l l 'ould vou f l tase l t ' t  )nt  l t t t ) i ,
e,hat tn odiJ icati on s a rt nL't.ssar!."

J.  \ \ '  I t .  Harr ison,  Pel ts \ \ i rot l .

A mains r- t ' rs ion oI  thc { ) -V-2 Receive r
rvould not  pro\ ' ( '  i 'n t i re l \ -  sat is factorv as.
due to the hig i r  gain obtainal ; le u- i t i r
mains operate'd r':rlYe's. the output l)entodr'
rvould over lo; id : r t  c lu i te los '  sct l ings o{
the volumt '  conlro l .  Thus thc three v i t l r 'es
rvould not  be used to their  maxirnum ad-
vantage. Rt'clrttst' of this rve suggest voLl use
olc o{  t r ro r i l l r ' rnet ivr 's .

(1)  A m:r i l rs  opr ' ra led 0-V-1 Rccei lcr .
This rvoul<l provide a pcr{orrnance
equal  1o thal  o{  : i  bat tery operalcd
0-v-2.

( : I  A  ma in .  op t ra ted  I -V -1  (mad t  l r r -
adding iur  R.F.  Stage 10 the
0-V-1) provid ing bet ler  selecl iv i t r '
and smoother reaction.

The circuit shorvn in Figure 1 covtrs
both thesc alternative-s. The receiver mav
be tnade t tp i r r  c  ording fo the diagra rn r ' .

a 1-V-1, or b1' omitting tlie RF stage, an{
substituting a 0.5 Megohm volume control
for R2 a trvo valve rebeiver may be built.
The bias of Vl is varied bv means of Rl
to provide a smooth contro l -of  volume. Al l
circuit values havc been carefulll ' worked
out to give optimum u'orking conditions
for thc recommended valves. The tvpc of
re.rct ion chosen has been found erceot ional lv
st . rb le in ecl ion.  Resistance/capaci lanc.
coupling is used betrveen the detector and
oulput  stage,  a t ransformer being un-
necessary orving 1o the irmple gain avail-
eble.  A l 'ord or  1\ \ ' { )  abolr t  the lav-out :  The
ra l ves  shou ld  o r c f t r aL l v  I ' c  r noun t cd  i n  a
stra ight  l ine in the oidel  sho*n in the
<l iagranr.  Gr id lcads should be as short  as
possib le '  to prcvcnt  instabi l i l .v ,  the lead to
the grid of V-3 being scrcenecl. If a three
valve re'ceiver is conslrucl.ed it will br
f  ound most con|cni tnt  to Lrse a t$,o-gang
e r n . , ,  i t , , r  f . , r  l r r n i n , r  r i l t r n r r c p e  T h n  t r r r r i n ' .- ' t "  " ' r  r " '
coi ls  s l - rould be idenl ical  and may be l 'ound
to anl standard specification but, generallv
speaking, readv t-ound coils 'rvill be found
to cost  verv l i t t le  more.  Shonld the re-
action provJ to be too fierce, C1 shouid be
replaced bv one having a slightly iorver
value.  The HT vol tage should l ie somc-
rvhere in the rcgion of 2-50 r'olts, and one
sidc or the centre tap of the heater supplv
shou'ld be carthed. The trimrnins of th(,

i ' r lI  L1n
-^ryiar:

.Lrrt_
: r lOOl

a \ f
r -

i ?
't

I o.l
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two tuned circuits trill present no difficulty 

as, if the coils are identical. the trimmers 
normally fitted to a standard gang capa- 

citor will be found to he sufficient to bring 

',nth the circuits into alignment. 

Transmitter Interference 

I ar.r <nt.ri,u<< rlrtc,' brow/cast intrr- 
¡r<:; io 1' trrnrnrit;rr G, a rninimtr;rr 

nrJ ha,, Al, jrl rr n,airs .,ttrrr Lrnnrl 

r, snit:. 7lrc Grr !> (arm, d in the- cathr.dc° 

ircrtif r r.atlt a Irr click filter f the 

h.(c ,hnr,vt, bot nuir the capacitcnrcr resi.ctauce 

dr apprrn, to fonction. if Ircrt rabic o/ irr- 

drrctancr Ja< cholrr hmc to pnï:'r 

r 

E. B. I Ltrdy, Burton on Trent. 

In a key click filter of this type the choke 

vreyents the sudden commencement of the 

signal when the key is closed. Conversely, 
the capacitor. prevents the sudden interrup- 
tion of the signal when the key is opened, 

whilst the resistor is for the purpose of pre - 

venting sparking across the key contacts. 

L Key 

C R 

.: kit. lick thlter 

As in this particular problem it is only the 

'rututor scctitrn e,f the filter which apptars 
o function we assume that there is a click 

nr chirp when the kiw is closed. This effect 

:nay be traun'ci to nru' or more of the fol- 

towsn,g causes: 
I Too low ;i value of ch'ike: approxi- 

mately 1,5- 20 H should prove ample in this 
ïr,nsmittsr. 

Poor II .T. regulation, If under key - 

tp conditions the II.T. voltage is con - 

sick-rablr higher than when the key is 

toted, the increase in voltage will produce 
a peak when the key is first closed. This 
trouble may be overcome by using a 

bleeder resistor ;iiroes the H.T. supply - 
drawing a current of about a quarter of the 
full load value. Also a 2(1 II choke in the 
H.T. Lead to the stage drawing the maxi- 
mum current will assist in reducing this 
effect. 

Should these cures'' prove ineffective, 
the trouble may he due to instability in the 
oscillator stage, a tritet or T.A.T.G. tir- 
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cuit is the most satisfactory for use in 
simple transmitters. An R.F. choke should 
be connected in series with the grid leak to 
prevent undue loading of the crystal. It is 
always advisable to use a keying relay in 
cases where interference proves trouble- 
some, as a more positive make and break 
action is thereby obtained; also, the pos- 
sibility of radiation from long leads carry- 
ing H.T. currents is eliminated. 

Phase Inverter Heater Supply 

"1 bare a hume -constructed push pall ant - 
plifier rising a phase inrertm of the split load 

ee ,r'hich recently det'elpped mains haret. 

This mas traced to the phase ineerter stage' and 
he s'alre mas replaced ,'ills good results. 
Ilorrecer, after a short period of use the 

trouble has re- appeared, can i'oa suggest a 
reason for the short lrje of this particular 

W. B. Saunders, Coventry. 

It would appear that the mains hum ex- 
perienced with this amplifier is clue to the 
heater voltage of the phase inverter valve 
appearing across the lower half of the load 
resistor because of a hreadosyn in the 
heater /cathode insulation of the valve. With 
amplifiers using an H.T. voltage in the 
region of -400 V. it is frequently found that 
the heater to cathode potential of a split 
load phase inverter exceeds that recom- 
mended by the valve manufacturer. The 
nlution to the problem is either to employ 

different type of phase inverter or to t,se 
-, separate heater winding yin the mains 
transformer to supply this stage. The 
separate winding may be connected to a 
positive voltage approximately equal to 

load 
resistor RI 

HT+ 

RZ 

Separate 
heater 
winding 

mans 
transformer 

HT 

Fig 3: Phase Inverter 

---
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Transmit ter  Inter f  erence
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cr.rit is the most satisf actor)' {or use in

. i r n p l c  t r o n = r . i 1 t e r s .  - A n  k  F  
' c h o k c  

s h o t r l d

n"  . l .nn" . ted  in  ser ies  u i th  the  gr id  le ' rk  to

nr . \ ' ,  r ) t  undue load ing  o f  t  he  c . r5 's l  a  |  '  - l  I  : s
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ac t ion  is  thereby  ob ta ined;  a lso ,  the  pos-

s ib i l i t v  o f  rad ia i ion  f rom long lcad-s  car rv -

lnq  I i .T .  cur ren ts  i s  e l im in : r1cd '

Phase Inverter Heater SuPPIY
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l > l t l ' t t r  t r s i n g  u  f h a s t  t ) t I ' r t 1 ' t r  t  l  t h t  s f l i i  . l o a t l' l v / r '  
i th tch  r t i t t i l t  d t ' i ' t ' l tp t l  t t ta tns  ) t t t t t t '
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;  u l t ' t :  "

\ \ - .  R .  SaLrnde ' rs ,  ( -ove 'n t r r "
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. , ,  t  , . , r i n l  : r t  r ( ) s s  l h e  l t ' r r r ' r  h a l f  o f  t h r '  l " " d

, , ' - ' i - , t r a  b , , : r t t . ,  o f  r  h r ' ; t d r ' r r t t  i r t  l l l ( '

h r ja t t r , ' c i r thoc le  ins t r la t ion  o f  the  va lve  \ \ ' i th

. , r n L , l i f r r  r .  u . i n {  : r n  l l . T .  r ' o l 1  r t '  i n  t h r

r ,  t i , ' r ,  . f  l o l  \ ' r .  ; 1  j 5  f r , ' q r r . n r ) r  l r i t t r r l  t l t ' ' 1
' h ,  l i t : , 1 t  r '  1 o  r  i i l l ) ( ' d |  p o t r  n t i , r l .  ' ' f  l r  ' 1 ' l t t

l r , ; rc l  t rhase in l ' t : r te r  ( ' x t ( ' ( ' ( l ' i  t  ha l  r (  (  ' im-

, , r t ' r td t l c l  l t r '  l I i e  r ' : r l v t '  r l l : t t r r t f l r c t r t r t ' r '  T l l t '

. r , l u t i o n  1 o  1 h e  p r o l l l e m  i s  t ' i t h r ' r  t o  e n l p l o r '

; r  d i lTercn t  1 r 'pc  o f  Ph: rs (  inv t '11(  r  o r  1o  11s( l

a  s ( ' r ) ; 1 r : t 1 ( ' l i ' a 1 e . r  r i i i i d i n g  ( i n  t h e  n l i i i l l s

t r : rns io rmt r  1o  s r . r l l l l l v  lh is  s tagc  Thc '

s e p : l r a t r ' u i n c l i n q  m : i v  l r e  c o n n c ' c 1 t ' d  t o ; t

p o ' s i t i v t ,  r - o l 1 ; r g r '  a p p r o x i m a l e l v  t ' r l r t a l  1 o

I  ood
re  s  i  s to r

I n P U r
C-;

l

i
i

C R

K . ' . l r c h  t i l t l

tronsformer

roq0
rest stor

orotz
t? r

Fig 3: Phase lnuertet



RADIO CONSTRUCTOR 

that of the cathode of the phase inverter 
valve, thereby reducing the heater to 
cathode potential and safeguarding the in- 

sulation. Reference to the circuit diagram 
(Fi;t< 3) should make the arrangement 
clear; the values of R1 and R2 are chosen 
an that the heater winding is raised to a 
positive potential equal to that of the 
cathod'. The current flowing through R1 

and l<2 )should be of the order of 1 ur 2 

m_A. 

-Quuery t.orner" 
Hules 

.A mntiu nl fey ni 7/- kill be /made ir 
,ch Tic,. 

[ Queries uni aux su'uiert relatinc t , 

technical radio r electrical matters 
kill be accepted. though it will not be 

ssible t', provide complete circuit 
diagrams fur the more combles re- 
ceivers, transmitters and the like. 

I?) l-., uublete circuits of equipment may 
ire submitted to us be,fore constructiiit 
it commenced. This will ensure that 
component values are correct and that 
time circuit is theoretically sound. 

t -t) All queries will receive critical scrutiny 
and replies will he as comprehensive as 
passible. 

(t) Correspondence to he addressed to 
"Query Cerner." Radio Constructor, 

tu aida Vale, l'addington, Lonlot. 
W.9. 

no A detection of those queries with the 
more general interest will be repro- 
duced in these pages each month. 

THE EDITORS INVITE . . 

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

Constructive criticisms and suggestions 
on the magazine. Let us know what 
you like and what you don't Iike. 

Details and, if possible, photographs, 
of your workshop or "den." 

Trade Notes 
Denco: \Ve have received a printed copy 

of the Denco Technical Publication No. 1. 

The price remains the same as previously 
i.e. 3/ -. Copies may be obtained from 
Denco (Clacton) Ltd., 35< Old Road 
Clacton -on -Sea, Essex. 

The Electric Lamp House Ltd.: This 
firm, of Wellington, Neu, Zealand, hits jus'- 
procfuced the 1917 -8 <ditiou of their famous 

Lamphouse Annual." t;enerallt speaking 
this stmutnl is it catalogue of the stocks et 
the firm hut it is of great interest to cerr- 
structors by virtue of ,i lane numl)cr et 
onstructional art itl :s r'rntained in the 

books 22-1 pages. Amongst the articles are 
various types of receivers, including port- 
ables. amplifiers, test sets and to on. There 
is also a comprehensive section on interfer- 
ence suppression, a frequency /wavelength 
conversion table, data on flourescent light- 
ing and many interesting "hints and kinks. 
For the short wave listener, there are 15 

pages of short wave station lists, and a 
complete list of New Zealand amateur 
transmitters and their QRA's. Copies of 
the book may be obtained by mailind 
Postal Order for 1/3 to Arthur T. Cushen. 
212 Earn Street, Invercargill, New Zealand. 

Prefix Chart: G6MN, of QSL fame, has 
produced a list of International Amateur 
Prefixes on stiff card for the purpose of 
hanging on "shack" walls for easy refer- 
ence. Priced at only 6d., these cards are a 

useful addition to the shack "wallpaper.' 
Obtainable from GOMN, 268 Carlton Road. 
Worksop, Notts. 

Amateur Radio Exhibition 
An Amateur Radio Exhibition, the first 

of its kind ever to he held in this country. 
will be open from Wednesday, November 
19th to Saturday, November 22nd (inclus- 
ive) at the Royal Hotel, Woburn Place. 
London, W.C.1. The Exhibition is being 
organised by the Incorporated Radio Societe 
of Great Britain for the benefit of those 
interested in amateur radio. There will he 
21) exhibitors, including Odeon Radio, 
Taylor Electrical Instruments, Measuring 
Instruments (Pullin), Stratton & Co., 
Denco, Nullard, Southern Radio, R.S,G.B. 
and Sir Isaac Pitman & Sons Ltd. Cata- 
logues are available at 1/- at the exhibition 
or 1;'3 by post from the Incorporated Radio 
Society of Great Britain, New Ruskin 
House. Little Russell Street. London. 
\W.C.2. 

th r t t  o f  thc  ca thodc  o f  the  phase inver te r
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Trade Notes
+

Denco: \ \ -e har-e rcceived a 1;r inted colrv

of  the Denco lechnical  Pt tb l icat ion No l

Thr:  pr ice r t ' tn: r ins 1hc sanle as pr t ' r - iouslr -
i . t ' .  - . t i - .  Copi t 's  t rar '  l le  obtainecl  f rot l :

I ) enco '  (C l : r c i on )  I - a (1 . ,  - 155  ( ) l r l  l t o ; r r l
( ' l a c ton  o r t -S t ' : 1 ,  l i s scx . '

The  E lec t r i c  Lamp  I { ouse  L td ' : ' I ' h i '
{ l r n r ,  o i  \ \ ' e1 l i ng t r i r ,  \ , ' \ r  Z { ' . l l i t l i d  h i r s  j r t s l

r r r o r l r t c t  c l  t h t  l ! )  17 -S  r , l i i i o l r  o f  t h t ' i r  l i lmo t l '
i  1 - ; n r t 1 ,1 r , , t t s r ' , \ t t t t t t ; t l .  l i t ' l l t t ; r l l r .  s l r c i r k i r t g
t h i s ; r i r i t t l r l  i s  l t  t l L t ; r L o : ' . t t  r r 1  l l l r ' s l o c l ' i s  o 1

t h r ' 1 i r l r  i r u l  i t  j s  ( , 1  { r . . r t  i 1 1 1 ( r ( s l  1 ' )  ( r ( ) r l

s t r u (  1  o r s  l t \ .  r  i r l  t t t '  o l  ; r  l ; t r g t l  t i t t n l l l r ' r  o i
( ' ons l  r L i c ' . r a l t i r l  r r r l  i ,  1 r ' s  L  ' r t r l ; t i r l t  t l  i r l  t h r .
l r ooks  l l  1  p l r v t  s .  . \ t t l o t t gs l  i h t  ; r r l i c l c s  a r t
va r i ou :  1 \ ' 1 ) ( ' s  ( ) 1  r t ' t  c i v t ' r s ,  i n c l ud i r l g  l l o r i  -

l r l r l e s .  l r n i i r l i l i c r s ,  1 i ' s l  s t ' 1 s  i t nc l  s c t  t l n  Thc r '
is  : r lso rL i rot . t tprcht 'ns i r - i  s€ 'ct ion on int t r f t ' r -
ence suirpresi ion,  a f requc'ncr-7s 'avelength
conversion tat- r lc ,  data on l lourcscent ! ight-
ing and manf intcrest ing "h ints and k inks
l ior  thc short  u 'ave l is tener,  there are I  5

I ) ages  o f  sho r t  * ' a ve  s ta t i on  l i s t s ,  and ; t
-omplete I is t  of  Nerv Zealand amateur
tran.smit ters and their  QRA s.  Copies of
the book mzrt '  be obtained bv m:t i l in :a
Post : r l  Order for  l /3 to Arthur T.  Cushen.
212 E.arn Street ,  Invercargi l l ,  Nerr '  Tetr lanc)

Prefix Chart: G6N[N, of QSL {:tme, has
produced a l is t  of  Internat ion:r l  Amateur
Prefixes on stifi card for the purpose o1
hanging on "shack" ual ls  for  easv ref{ ' r -
ence.  Pr iced a1 onl) '  ( jd. ,  these cards :Lre : '
useful  addi t ion to the shack "s 'a l lpapcr.
Obtainable f rom G6IIN, 268 Car l ton Ro:rc l .
\ \ 'orksop,  Notts.

I
f .

THE EDITORS INVITE . .

O Constructional articles suitable for

publication in this journal. Prospective
ur i ters,  part icular ly  r rew wr i ters,  are

invited to apply for our "Guide to the

*'riting of Constructional Articles"

which will be sent on request. This

guide will prove of material assistance

to those who aspire to journalism and
vi l l  make art ic le wr i t ing a real
p leasure!

O Constructive criticisms and suggestions

on the magazine. Let us know what

vou l ike and what you don' t  l ike.

O Detai ls  and,  i f  possib le,  photographs,

cf  vour workshop or "den."

Amateur Radio Exhibit ion
An - \ rn:r teur Radio Exhibi t ion,  the f i rs t

of  i ts  k ind cvt ' r  to be holc l  in th is cot tn l r r ' .
ri ' i l i be open frorl \r'-t'dncsdav, Novembi r
1( l th 1o Srr lurdat ' ,  \ovr ' rnbt ' r  22nd ( inc lus-
i r -e)  iL l  the Roval  I Iote l ,  \ \ 'obt t rn Placr ' .
London, \ \ - .C.  1 .  The Exhibi t ion is  being
organised bv the Incorpf , ratcd Radio Socictv
of  Great  Br i ta in for  the benef i t  of  thosc
in lere-stecl  in amatcur radio.  Therc rv i l l  br :
2 ( t  t  xh i l r i l o r s ,  i n c l ud ing  Odc ,on  Rad io .
Tavlor  I i lcc l r ical  lnstmrrrents,  l lc : rsur ing
I n . t r r r m r . n t s  f P u l l i n l ,  S t r , r t l o n  , v  C o .
I ) encc ,  l l u l l a r c l ,  Sou the rn  Rad io ,  I t .S .G .R .
and Sir  Isaac l ' i t rn: rn & Sons Ltd.  Cala-
logues l i re avai l : rb lc : r t  l / / ' -  at  thc crhib i l ion
or 1, / - l  bv post  f ro ln the Incorporated R:rr l i r ,
Sry- ietr -  of  Grcat  l3r i ta in,  Nr 'u '  Rr, rsk in
I  I u i r ; ,  I  . i t  I  l ,  R  r r q r ,  l l  S l  r '  r . t  .  L o n d ,  ' r r
\ \ ' . c .  l .

..1)1r_.ry- fiOrnerto
Ilulrs

I  . \  r r '  I r r i r r ; r l  i e q  " i  
1 / -  s r l l  b e  r r r e ' l c  r " r

- . L a l t  r l l r ( l  ! .
t  !  ) L l e l i e \  1 r r  r i i l \  - u l r i e e t  r e l l l l l l q  l '

i e c l t r t i c a l  r a r l i , ,  ,  r  e l e c t r i c a l  r t t a t t e r '
, . \ r l l  l ) e  a c c e t ) t e ( 1 .  t h , , u g l r  i t  r r i l l  n " t  b e

r , . . s i b l e  t , '  I ' f t ) v l ( 1 e  c o r l l l , l e t e  c l r c t t l t
i i r a g r : r n t s  i , , r  t l t e  l t l r ) r e  c ' , l l t l ' l e r  r e -

c e i \ e r . ,  t r a n : r ) t i t t e r .  a n t l  t h e  l l k e .
' i  l  r t l l e i "  , i ' , r r : t -  " i  P , l l l i l l l l e r ' l  I l j r \ '

i r e  . r t b r n i t t e r l  t r i  u s  b q i i ) r c  c ( l r l s t r u c t l r ' 1 1
i .  c , , r n n r e I t c e , l .  

' l ' h i s  q  i l l  e n s u r e  t h i r t
c ,  r r l r x t r r e l l t  v a l u e s  a r e  c r , r r e c t  a i l d  t h a t

t i t e  c i r c r t i t  i :  t h e o r e t i c a l l l  s r r u t r r i '

{ 1 )  - \ l l  q u e r i e s  s i l l  r e c e i s e  c r i t i c a l  s c r u t i t t l
a r r c l  l e t r l i e .  r v i l l  b e  a s  c o n l l r r e h e l t s i r e  a .

1  ' , .  s  i b l e .
(  i )  t  , ) r r e s r x ) n { l e n c e  t ,  b e  a t l r l r e i t e < l  t o

' ' O u e r  i  C ' r ' r  r l e r . "  R a d i r ,  ( i n s t r u c t o r ' ,
' i  t t  a i d a  \ ' : r l e .  I ' a d d i n g t , , n ,  I - o n d o r t

t i ) )  - \  \ e l e c t i ( i l l  o i  t h o s e  ( l u e r i e s  \ r i t h  t h e
r r r , r r e  g e n e r a l  i r l t e r e . t  \ \  i l l  b e  r e l , r n '
, l n c e c l  i n  t h e r e  I r a g q s  e a c h  r t t , r t t t h

l \ .) 'L



RADIO CONSTRUCTOR 

FROM THE MAILBAG 

(We have had very many letters connected with 
the suggestions of Mr G. L. Macpherson published 
in our last issue. Here are one or two comments, a 
representative selection -En.) 

"My ideal would be of 10 -500m coverage 
and using a coil turret in place of plug -in 
coils. The diagram showing main com- 
ponents and wires to be used as a template 
and the chassis to leave ample room in 
case larger components than those specified 
have to be used." 

G. Keith (Leeds, 9). 

"I would not tie you to a design with 
7 valves but would suggest up to 10 or 12 
valves if necessary. If a converter is in- 
cluded perhaps two chassis would be more 
convenient. This would keep the converter 
well away from the power pack." 

W. 1. Norburn (Nottingham). 

"'I hope the receiver will resemble the 
average communications receiver, with all 
the 'trimmings.' i.e. S meter, large cali- 
brated dial and all controls on the front 
panel. I would prefer a fully bandswitched 
arrangement rather than plug -in coils." 

Stanley Foster (Reading). 

"Would like to `have a go' at making a 
coil turret with internal switching, or alter- 
natively coil boxes that allow for the simul- 
taneous changing of all necessary coils. If 
theoretical diagrams were rather small, 
they could be printed in sections, say RF 
stage, I.F's, and so on. Prefer some type 
of mechanical bandspread." 

D. Stott (Urmston, Lancs.) 

ADVICE 

"If I may venture a word of advice, I 
would suggest that you omit such articles 
as "Radio Conditions," as interestetd DX- 
ers will get such information in other 
journals and I should think that such 
matter will have a rather limited appeal 
to the non key -bashing fraternity!" 

F. Mumford (Liverpool, 10) . 

THE TRANSMITTING BEGINNER 
"I have just obtained the current issue. 

of the 'Constructor' and would like to say 
how pleased I am with it. I consider it has 
a good chance to become really popular 
provided you stick to the present style and, 
in particular, DON'T FORGET THE 
TRANSMITTING BEGINNER! My main 
grouse with some journals is that they 
appear to totally ignore the would -be 
operator and cater solely for the advanced 
'hams 

K. R. Gilbert (Yeovil). 

MORE LETTERS NEXT MONTH 

KEMP RADIO BARGAINS 
A few MIDGET CABINETS in Red. 15/- 

each, plus postage. 
"PETER PAN" T.R.F. MIDGET. Com- 

plete kit of parts including Bakelite 
cabinet £11 9s. 7d. 

CARBON MICROPHONES, hand type with 
on /off switch and flex lead (es- Govt.) 
7/ -, postage 9d. 

VOLUME CONTROLS. 10.000 ohms and 
25,000 ohms. short spindles and less 
switch 1/3 each, plus postage. 

We have a large selection of radio com- 
ponents and electrical appliances. Let us 
have your enquiries. S.A.E. will bring our 

latest list. 

R. KEMP, BCM /KRAE, LONDON, W.C.I 
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"You'll probably get it at 

Smith's of Edgware Road 
The 
The 
The 
The 
'hhe 

Book on how to make it, 
Material to make it with, 
Components to put in it, 

Equipment to test it with, 
Cabinet to put it in. 

(AND a lair deal!) 

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.) 

I _RADro  cq rysTEUcToR

FNOM TIIDMAILBAG

('We haue had <tery manyletters connected. with
the szggestions o/ Mr Q. L. Macphcrson published.
in our last issue. Here dre one or tr.'o comments, d
r e|resentdtie e selection-Eo. )

"My ideal rvould be of l0-500m coverage
and using a coil turret in place o{ plug-in
coi ls .  The diagram shouing main com-
ponents and q'ires to be used as a templa.te
and the chassis to leave ample room in
case larger components than those specified
have to be used."

G .  Ke i t h  ( Leeds ,  9 ) .

"I s'ould not tie 1'ou to a design rvith
7 r-a lves but  r rould s i  ggest  up to id or  12
valves if nccessarv. If a converter is in-
cluded pN'rhaps t*-o chassis rvould be more
convcnient. This rvould kecp the con\-erter
l'c,ll arvar' {rom the porver pack."

\ \ ' .  . [ .  Norburn (Nott ingham) .

' ' I hope the receivcr rvi ll resemble the
:rverage communicat ions receiver,  rv i th a l l
t h e ' t r i r n m i n g s , ' i . e .  S  m e t e r ,  l a r g e  c a l i ^
brated dial and all controls on the front
panel .  I  * -ould prefer  a fu l l l '  bandsrv i tched
i t r r i rngcmcnt ra lhcr  than plug- in coi ls ."

Slank' r -  Fostcr  (Reading) .

"Would l ike to 'have 
a go,  at  makine a

coil turret with internal swi-tchine, or alier_
natively coil boxes that allow for'the simul_
]3.neou1 chan_ging of all necessary coils. If
theoretical_ diagrams were rather small,
they could be printed in sections, sav RF
stage, I.F's, and so on. prefer some' tv,oe
of mechanical bandspread.,,

D. Stott (Urmston, Lancs.)

ADVICE

"If- I may venture a word of advice, f
would. suggqst that you omit such articles
as Kadlo Uondl t rons,"  as interesletd DX_
grs s-ill get such information in other
journals and I should think that such
matter  wi l l  har.e a rather l imi ted anoeal
to the non key-bashing f raterni ty !"

F. Mumford (Liverpool, 10) .

THE TRANSMITTTNG BEGINNER

"I have just obtained the current issue.
of the 'Constructor' 

and nould like to sav
hos'p loased I  am rv i th i t .  I  consider i t  ha 's
a gogd chance to become really popular
provided.you stick to the present.-style-and,
in particular, DON'T FORGET THE
TRANSIIITTING REGINNER! NIv main
g rouse  r v i t h  somc  j ou rna l s  i s  t h i t  t hc r .
r ppea r  1o  l o l e l l r -  i gno r ' .  t ho  r vou ld -be
opc'rator and cater solelv for the .i.dvanced' h : r m s ' . "

K.  R.  Gi lbert  (yeovi l ) .

aoo
MORE LETTERS NEXT MONTH

KEI ' IP  RADIO BARGATNS

'\ fr:r MIDGET CABINETS in Ited. 151-
iracir,  plus Postage.

"PETER PAN" T.R.F. MIDGET. Com-
plr:1e ki1. of l)arts including b:rkel i te
cabint '1 * , l l  9s.  7d.

CARBON MICROPHONES, h:Lnd t1'pe s'ith
on, /o lT srv i lch anr l  f lex le: id Ier-( ]ovt . )
7/- ,  post : tgc 9t1.

VOLUME CONTROLS. 1( t . t : t00 ohns ancl .
25,00()  ohms. short  st r indlcs ar tc l  less
srv i tch 1. , r3 o:rch,  p l r ts  poslagr ' .

\ \ r c  havc  a  l ; r r ge ' sc l t ' c t i on  o f  r : r d i o  com-

L ) ( ' r l c r ) l s  
' , r r , l  I l r r  t r i r . r l  , r p 1 ' l i ; 1 n (  n s .  L o 1  u s

h r \ r .  ) ' o L l r  , l r q u i r i e s .  S . . \ . 8 .  s i l l  l r r i n g  o u r
latcst  l is t .

R .  KEMP,  BCM/KRAE,  LONDON,  vv .C . l

1 t 0

"You'll probobly get it oL

Smith's of Edgware Road
' l ' l r e  

B n o k  o r 1  h o w  t o  r n a k e  i t ,' f h g  
\ I a t e r i a l  t o  n a k e  i t  w i t h .' l - h e  
C o n r l n n e n t s  t o  p u t  i n  i t ,' l ' l r e  
E q r r i l , r D e n t  t o  t e s t  i t  \ f i t h ,' l ' h e  ( - a l r i n e t  t o  p 1 1 t  i t  i n .
( A N D  a  f a i r  r l e a l  t  )

H. L. SMITH & CO. LTD.
287-9  EDGWARE ROAD,  LONDON,  \^ / .2

Near Edgware Road Met. and Bakerloo
Phone PAD.  5891 : :  Hours  9 -6  (Thurs .  I  o /c . )



RADIO CONSTRUCTOR 

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

ALUMINIUM CHASSIS. -Substantially made of 
bright aluminium, with four sides, 10in. x Sin. x 24in., 
7/ -; 1210. x 9in. x 24in., 7/9; 16in. x 8in. x 24in., 8/6; 
20in. x Bin. x 241n., 10/6: 22in. x loin. x 24in., 13/6. 
SUPERSENSITIVE DOUBLE HEADPHONES. - 
Balanced armature with reed driven aluminium dia- 
phragm. 60 ohms, 8/6. 
ELECTROLYTIC CONDENSERS. -Miniature meta 
can type, 8 mfd. 500 v.w., 3/ -; 16 mfd. 500 v.w., 4/ -; 
8x8 mfd. 500 v.w., 6/6; 50 mfd. 12 v., 1/9. 

$2- VALVE, SHORT WAVE BATTERY KIT. A 
complete Kit of Parts for a 2 -valve receiver, covering 
15-600 metres, including valves, coils, drilled chassis, 
H.T. and L.T. dry batteries, to last approximately 6 to 
12 months. A pair of Double Headphones and full in- 
structions. Price f3 /101 -. An Extra Coil can be supplied, 
covering 600 -1900 metres at 4/ -. 
ROTARY TRANSFORMERS. -Input 12 v., output 
180 v. 30 mA., 4 v. 2 -3 A. with 19 volts input, output is 
50 per cent. higher. May be used on D.C. mains as L.T. 
Charger. With small conversion could operate as D.C. 
Motor. Original cost over LS. Employ powerful ring 
magnet. Price 10 /- each. 
OUTPUT TRANSFORMERS. -A super production. 
By means of Ingenious series -parallel arrangement, all 
windings are used at all times. Match any tube, single 
or push -pull to any voice coil 2 -30 ohms. 7 watts, 22/6; 
IS watts, 30/ -; 30 watts, 49/6; 60 watts, 59/6. 

BATTERY CHARGER KITS. -All incorporate metal 
rectifiers, input 200.250 v. A.C. 40/100 cycles. 

To charge 2 v. accumulator at 4 amp. ... ... 
6 v. I amp. ... ... 

12 v. 1 amp. ... ... 
6or 12 v. 4amp. ... ... 

Complete with Variable resistance and meter 0/151. 
To charge 6 or 12 v. Accumulator at 6 amps. 

Price 
15/. 
17/6 
22/6 

H.T. ELIMINATOR AND TRICKLE CHARGER 
KIT. -Consists of a complete kit of parts to construct 
an H.T. Eliminator with an output of 120 v. at 20 mA. 
and provision for trickle charging a 2 v. accumulator. 
Two metal rectifiers are employed. With circuit, price 
30/ -. 

RADIOGRAM CABINETS. -Dignified appearance 
and good workmanship. Size 34 4in. high, 19 In. deep, 
36in. wide. Send for illustration. Cabinet only, 126. 
With Electric Motor and Pick -up, 132/16/ , 

ROTARY TRANSFORMERS. -Size only lin. by 41in. 
diameter. With 6 v. input; o ut 200 v. 50 mA. With 
12 v. input; output 400 v. 80 mA. Price 20/- 
ROTARY TRANSFORMERS. -With 12 v. Input; 
output 600 v. 250 mA. With 6 v. Input; output 280 v. 
250 mA., Price O. 

OUR 1947 LIST IS NOW 
AVAILABLE. All enquiries 
must be accompanied by a 

24d. stamp. 

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

CALLERS TO: 169, Fleet Street, E.C.4. (Central2833.) 

D TECHNICAL BULLETIN No. 1 

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

E 

N 
(3) OTHER USEFUL INFORMATION ON THE APPLICATION 

OF MAXI -Q COILS. PRICE 3/- 

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

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

CONTAINS TEN LARGE PAGES ON :- 
(I) COMPLETE TECHNICAL DATA ON THE MAXI -Q RANGE 

OF COILS. 

(2) DETAILED DESIGNS AND CIRCUITS FOR HIGH PER- 

FORMANCE SUPERHET, T.RF., AND VHF CONVERTOR. 

OLD ROAD, CLACTON -ON -SEA, ESSEX 
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R A D I O  C O N S T R U C T O R

PREMIER RADI
MORRTS AND CO.  (RADIO)  ,  LTD.

ALUl { lN lUM CHASSIS. -SubsEnt ia i l y  mrdc  o f
Dr i th t  r lumln ium,  w l th  four  s idc3 ,  l0 in .  x  8 in .  x  2 l  ln , .
!L - i  mn.  x  9 in .  x  2 l in . ,  t l9 t  t6 in .  x  g in .  x  2 l in . ,  i /6 i
201n.  x  8 ln .  x  2 l tn . .  lo /6 i  2 i in .  x  tOrn .  x  2 l in . ,  [ i t i .  

- ' - '

SUPENSENSTTIYE DOUBLE HEADPHONES._
Dalrnccd arm.turc with r€ad driven tluminium dia.
phntm.  60  ohms.8 /6 .
ELECTROLYTIC CONDENSERS.-Mini.tur. mcr.
latl typg, I mfd. 50O v.w., 3/-; t6 mfd. S00 v.w., 1l. i
8x8 mfd. 500 v.w., 6/16: 50 mfd.' t2 v.. t/9.

ROTARY TRANSFORi IERS. - lnout  l2  v . .  ou tou t
180 v .30  mA. . , l  v .2 -3  A .  wt th  l9  vo l ts  inpu t .6u tpu i l s
5lu por cent. higher. Mty be u:ed on D,C. mains r L.T.
C.h1rger.-With small convdrion could opente u D,C.
Motor. Original. @st over €5, Employ power{ul ring
magnet. Pric€ l0/- uch.
OUTPUT TRANSFORMERS.-A super  p roduc t ion .
By means of In8cnious series-panllcl rinnie.eni. i i i
windlnts ara uscd et ell r im6. Match tny tube. sinrla
or pu:h-pull to.ny voicc coil 2-30 ohms.7 wetrs. Zl75:
l5 w.tts, 30/-; 30 wetts, ,19/6; @ wate, 59/6,

BATTERY CHARGER KITS.-A|| incorpoBte mct.l
rcctlf iers, input 20G250 v. A.C.,O/100 ctcles.

To cherge 2 v. accumulator at + amp.
, ,  5 " .  . ,  ' l . m p ,
, ,  12  v .  , ,  I  amp.
, ,  6 o r  1 2 v ,

Complete with Variable r6lst nce and mcter €3/15/.
To chrrge 6 or 12 v. Accumulator lt 6 amp3.

ditto €5

H.T.  ELIT . I INATOR AND TRICKLE CHARGER
KlT.-Consists of a complete kit of Dert: to construct
.n H.T. Elimln.tor with an output of 120 v. et 20 mA.
.nd provision for trickle charging a 2 v. accumuletor.
Two metal rectif icrt 116 employed. Wlth circuit, prica
30/-.

RADIOGRAM CAAINETS.-Dignificd appeanncc
and tood workman:hip. Size 3.l l in. high, l9 In. dcep,
361n. widc. Scnd for i l lustration. Cebinet onlt, (16.
Wlth Elcctric Motor tnd ?i*.-up, erzl16l-.

ROTARY TRANSFORMER5.-Size only 7in. by,*ln.
dhmetcr. With 6 v. inputi o ut 200 v. 50 mA. With
12 v. input; output 400 v.80 mA. Price 20/-

ROTARY TRANSFORMERS.-WIIh 12 y, InDut:
output 600 v. 250 mA. With 6 v. Input; output 2tb v,
250 mA., Prica f3.

Prlce
tsl-
af l5
nle

{  l m p .

t

OUR ,947 L IST IS  NOW I  ALL POST ORDERS TO :  Jub l l ce  Workr ,  167,  Lowcr  C lap t r
AU'AILABLE. AII . enquirie3 Roed, London, E.t, lAfthcfst 4723.1mus' oe 

;i;.":;::7."o 
u" 

" i cauens ro, 169, Frect se.ct, E.c.a. (ccnt?at.2833.\

TECHNICAT BU1IETIN No.  I
OBTAIN YOUR COPY,  NOW, FROM OUR NEAREST
APPROVED STOCKISTS (or direct in case of dif f iculty)

CONTAINS TEN LARGE PAGES ON : -

( I )  COMPLETE TECHNICAL DATA ON THE MAXI .Q RANGE
oF corls.

(2 )  DETAILED DESIGNS AND CIRCUITS FOR HIGH PER-
FORMANCE SUPERHET,  T .R.F . ,  AND VHF CONVERTOR.

(3)  OTHER USEFUL INFORMATION ON THE APPLICATION
oF MAXI-Q COTLS.

I t  i s  ou r  i n t en t i on  t o  pub l i sh ,  f r om

bul let ins on our other products.

You can now obtain Sood del iver /  of

f rom our stockists.

PRICE 3^

t ime  t o  t ime ,  s im i l a r

al l  DENCO components

o L D  R O A D ,  C L A C T O N - O N - S E A ,  E S S E X

I l l



SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted at 3d. per word, minimum charge 3/-. Trade 

advertisements will be accepted at 6d. per word, mimrtmum 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 
SALE. Trp Land transmitter (507 c.o.) and 
ceicer ( " -v -1). In single cabinet making complete 
mpac, stati'm £S or ffers. Stonehaven," Horn - 

'n>tle Road. IL -stop, hints. 

STAFF VACANCY 

Junior Assistant Required 

A good ,,pelting for a young radio 
enthusiast willing to assist in various 
,ections of the publishing trade. Apply in 
person or in writing to:- Amalgamated 
Short Wave Press Ltd., 57 Maida Vale. W.9. 

TRADE 
G6MN for the "best" QSL's and approved log 

- gooks, send for samples: G6MN, Bridge Street, 
Worksop, Notts. 

FOR YOUR transformer and choke require- 
ments consult Radio & Electric Facilities, 137a 

Ashton Road, Oldham, Lancs. 

IMPORTANT. Many radio bargains of interest 
-o constructors, etc. Send S.A.E. for list. Kemp, 
:3 Penrith Road, Ilford, Essex. 

AMALGAMATED SHORT WAVE PRESS LTD 

57 Maida Vale, Paddington, London, W9 
G2UK * 3AKA * G2ATV 

"These You Can Hear." A quality production, 
on art paper throughout, and lavishly illustrated, 
for the beginner to Broadcast Station listening. 
Price 2/3 post -paid, or 21- from local booksellers. 'y 

Listener Reporting Pads. 50 printed report sheçts 
for the compilation of really useful reception re- o 

ports. With card cover and full instructions. Price 
2/6 post -paid. 

QSL's and G.P.O. approved log books, sampler 
free, front Atkinson Bros., Printers, Eiland. 

AMATEUR Radio Specialists. Send 25d. stamp,) 
for our Monthly Bulletin. Hallicrafters, National, 
Eddystone, Labgear, Berrys, Q.Max, Radiocraft, 
RN, TN parts, meters, etc. Johnsons (Radio) 
Macclesfield. Dept. C. 

AC /DC MILLIAMETERS. tin. dial, thermo- 
couple moving coil, 0 -350 mA. New ' ex -Gov. A 
bargain at 5/6 each, f3 3s. per dozen post free. 
A. J. McMillan, 5 Oakfield Road, Bristol, 8. 

COPPER WIRE. Enamelled, Tinned, Cotton, 
Silk -covered. All guages. 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. 

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 

t my 5 Radio Component Specialists 

We have the most comprehensive range 
of Radio Components of every nature 

Our reputation is your guarantee. 

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

1)( pt. HC) 

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

PADdington 
1008 9 

METAL WORK 
with a Difference! 

This is an example of gear which can 
be made to YOUR OWN dimensions 

and layout. 

For full details and address of nearest agent, contact- 

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

Chapman St., Loughborough Tel. 2864 

I
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AMALGAMATED SHORT WAVE PRESS LTD
57 Maida Vale,  Paddington,  London, W9

G 2 U K * € 3 A K A * G 2 A T V

STAFF VACANCY

Junior Assistant Required

.\ gorxl r, l 'eIl irtq fc,r a. I 'ourg radio
enthus ias t  rv i l i i ng  to  assrs t  rn  var lous
- . ; ; i ; " ' : '  , ' i  r l . e  1 r r l , ) r . h i r t c  t r a ' l e  i n t ' l l  i n
Lerson ur  i rL  rv r i t ing  to : - - {ma lFam-ateo
( i r ^ r t ' \ t ' i * "  Pre .s  L td . l  57  l \ {a ida  Va le .  \ \ -  o .

"The Yu Can Hear . "  . \  qua l i t r  l ' roduc t inn '
, . r i  a r l  t r a n e r  r h r m ( l t u t t t ,  a n d  I a r i s h l r  i l l r l s r r a r e d ,
i r , r  r h e  b e c i r r I e r  t o  B r , , a d c a s t  S r a l r , t r r  l i s l e n i n g .
Pnce 2 /3  lE : t -na id ,  o r  2 / -  [ r , 'm luca l  b "uk 'e ] le r - .

Listentr Reporting Pads. 50 printed ren"rt. she9ts
f . r  the  conrp i la t ion  o f  rea l l y  l l se lu l  recept lon  re '
ro r ts .  \ \ ' i th  card  cu le r  and fu l l  ins t ruc t i " r rs .  Pr ie
2 , /6  F)s t -pa id .

$

i

QSL's  a r r , l  C .P.O. -approved log  boo ls . .sa
i ree .  i ro rD . \ rk i r tson  Brus . .  l . r ln te rs ,  L l iand .

TRADE
G6MN for  rhe  "bes t '  Q! ! ' - s - -and. .approved log

, ' * i i ,  
"e t t , t  

fu r  sarnp tes :  t  i6 \ l - r * ,  I l r idge  St ree t '
\\;orksop, Notts.

FOR YOUR transformet and qhoke . requilg'
-. i i i- 

"*i"t i- 
niaio g Elctric Facil it ics, 137a

Ashton Road, Oldham, Lancs.

fMPORTANT.  l la r rv  rad io  barga ins  o l  in te res t
:o  cons t ruc tors .  e tc .  Send S.A 'E .  fo r  l i s t  Kernp,
l8 Penrith Road, l l ford, Essex.

AMATEUR Radio Specialists. Send 2!d. stam14
ior our Ilonthll '  Bulletin' Hall icrafters. National,
Eddvsrnne,  Labgear ,  Ber r l -s ,  Q, . \Ja- r .  Rad iocra f r , ;
L \ .  

' f \  
la r ts ,  me ler i ,  e tc .  Johr lsun5 I  Kad lo) ,1

\ Iacc les f ie ld .  Dent .  C .

AC/DC MILLIAMETERS.  . l i t r .  t l i u l .  rher rno-
cuuDle  mov ing  co i l ,0 -350 m. { .  } -ew e- r ' ( lu r .  -A
bargairr at 5/-6 each, {3 3s. Jer dozen p.'=t free'
. \ .  - - 1 .  \ l c - \ t i l l a n , 5  O a k l i e l d  R o a d ,  B r i s t , , l , 8 .

COPPER WIRE. Enamelled, Tinned, Cotton'
S i l k .covered.  A l l  suaces .  Screws,  nu ts ,  u 'ashers ,
iu lder inc  tass ,  e ie le ts .  Ebmi te  and Iaminated
BakelitJ panets. Coil formers. Covered wires, ear-
phones,  e ic .  L is t  S .A.E.  Pos t  Rad io  Supp l ies ,  33
Boume Gardens .  London,  E .4 '

*
We have the f inest  stock of

B r i t i sh  and  Amer i can  rad io

books  i n  t h i s  coun t rY '

Wri te or  cal l  for  com?lete lat -

T H E  M O D E R N  B O O K  C O M P A N Y
( Dept.RC)

l9-23 Praed Street ,  London, \a/ '2

O(nn, y 's R.dio component Special ists

\ \ 'e have the most comprehensive range

of Radio Components of every nature

O u r  r e p u t a t i o n  i s  y o u r  g u a r a n t e e ,

I f  u n a b l e  t o  c a l l ,  p l e a s e  s e n d  s t a m p  f o r

c u r r e n t  P r i c e  l i s t .

r  I  ) .  p r .  l t C )

5 HARROW R0AD, W.2 PADdinaton

( O p p o s i t e  E d g w a r e  R o a d  T u b e )

1 1 1

}IETAL IYORI(
with a lDifferer.ee !

This is an example of gear which can
be made to YOUR OWN dimensions

and la) 'out .

For lul l  detai ls and address of nearest agefrt ,  con(act-

L. J. PHILPOTT (G4Br)
loughborough ,.,. ,rrnChaprnan St.,


