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MICRO-VARIABLE CONDENSERS 
We are again able and pleased to invite enquiries for the ra.nge 
of Raymar t Mic ro-variable Condensers. 
Features which have made t hese condensers famous over many 
years are:-

• HEAVY ALL BRASS CONSTRUCTION. 
SPINDLE (ELECTRICALLY SHORTED). 
INSULATION. e SMOOTH OPERATION. 
END OR SIDE PLAY. 
Models available are our Standard (VCX) and 
Condensers, etc .. as listed. 
Further details wil l be supplied on application. 

e BALL BEARING 
e CERAMIC (RMX) 
e FREEDOM FROM 

Midget (MCX) Series 

Type Price Type Price Type 
VCJ5X 2/ 6 VC'IOX 2/ 10 VCIOOX 
VC250X ... 5/- VC20D ... 3/ 6 NCl5 
MC15X ... 2/ 8 MC60X ... 3/ - MCl20X 

Price 
3/ 5 

... 2/ 9 

... 3/ 6 

Type Pric~ 
VCl60X 4/ 2 
TC'l-0 3/ 6 
MC5DX ... 2/ 6 

MC15DX ... 2/ 8 

Telephone: Midland 3254 

48 HOLLOWAY HEAD, BIRMINGHAM, 

As In the put. so In the 
future. The hlchest possible 
qua.lit)' of reproduction wlll 
emanate from Loudspeakers 
bearing che n11mo-

CELESTION 
Th e Foremos t Name 1n 
Sound Reproduction . 

FOR BETTER JOINTS IN LESS TIME 

1::.il~.Lti ~ 
j'JJJJ.t~J~.t0 !)Jll! 

The Solder Wire with 3 Cores 
of Non-corrosive Flux. 

e Avoids Dry Joints. 
e Speedily male es 

Sound Joints on Dirty 
or Oxydisad Surlaces 

e Alwa.ys Correct Pro· 
'K:i~~~.s or Flux and 

e No sdditional Flwt 
required. 

e Approved by Air 
Ministry and G.P.O. 

FREE 
'• TechniCA.I Notes on 
Soldering" and samples 
sent Cree on request 
to 6nns engaged on 
Govomment Contracts. 

MllLT ICORE 
SOLDERS, LTD. 

Commonwealth House. 
London, w.c.1. 

Tel. : Chancery 5171/ Z. 
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NEW VOLUME 

W tl'J-{ this issue W O begin Oll l" twentieth volume. 
It's a for c rv to the summe r of 1925 when a 
g roup of koo"n members of the ok~ Transm!tt.c r 

and R e lav Section launched the first 1$$UO of ru "' 
BtrLJ. ETJN. Fe'~ present readers w~ll be able to 
reeollort the stt\te o f tho rnd10 nrt m those da~·s. 
fewer still will belie,·e t hat even in 19:?/i membe rs of 
t his Societ,· were conducting organised tests on 
ij Metres. 

0
Yet per11SAI o f tho seronrl is.~ue (Aug ust. 

1925) ~how:; t hat t,h iR wLLS indeed t.~1e <>n~. tl~ho no,vor 
generation of experimenters pos<i1bly 11nag1nes that 
V.HS. te.chniqt10 is n development dntu'I)( bo.ck ti) 

only" few years prior ti) the presen t w0cr. . 
.Eork issue• o f t ho 'r. & R. Bl!LLETJN a lso pro,·1cle 

evidence if su<·h is needed, o f t he pnrt played by 
member; in developing the techai1,1uo o f pi"'".o elec·tric· 
control of H..1''. oscillations. Experiments 111 Jroquency 
stnbilit'' l'nd with freq1tency measuring equ.ipmen t 
ph•ye<l 0lln importt_iut ro le i~ t he pre-war nctiv~tics of 
the Soc·iet, ·. hut 1t is g rat1fyini;? to rend that as for 
back us LOZ5 nnd 1926 me1·nbers we re d i ro~tin.z their 
attention to these problems. Wt~.o remen:ibersKet~Y,on 
Secret<Jn ("Sec. Seldo1n S leeps ) and his ndvert1•u1i:; 
campaign in the winter o f l!l25 ! Twenty yonn< 0.((0 
" Sec . u ,,•os \vriting " no trcUl.8111ittcr to.ch"Y cnn bo 
con.•idc red ent.irely efficient or ti) conform to modern 
practices unless e ryst u.I .<·0!1tro lled ." In the ~ame 
volume appenred u description by the 1 .. te Mr. E. D. 
Simmonds. C20D, or h is lirst c ry~ta l-contro.llcd trans· 
mitter. E,•er •inco those rl1•tant d a ys_ th!s .Jo11ri~n l 
hos cndenvourect to Jive l~p to t he nspirat;ons of its 
first Editor who wr-0to 111 Volume 1, Number l . 
n l\!ut11nl exchungo of ideas ho.s itlwnys p roved ~ho 
greatest inr·en riivo in reliCttrc.h tunong rnon w~~k1_ng 
ttlong s irnilnr lines:' ·eho mutual exchonge ~t 1dct1.st 
has, throug hout tho p l•st 20 ye!'rs. heon prnct.1ced by 
men and wome n members of oil nges. Nowor ud herenb 
to on_r c·nuse niu.y rnise a n o.vobro\v ut tbe r111en tion of 
the gentle sex b11t rofcrc1we to p re-wnr and oven early 
'''o.r-t.ime issues \\•il l s ho'v t ho.t t1'vo o f our lady m omhors 
\\•ere amoLlU tho lotule rs in the mot o ro<~ent d e ,•elop­
mont of the 2S and 511 ~fo/s. bnnds for ornutcur 
con1munica t,ion purpoSt~s. . . 

Turning to tho prel!Ont tune, w<: lmd that the 
vohin1e "1hic- h has just c lokefl contai ned nuu1y COJ\· 
tribut ioni! of high tech nical merit,. Mr. Sho11klond's 
artic les on c:enti1nctre \vnves n.re st.i l1 in g:ront de1ntlnd 
from members who have joined tho Soc ie ty s ince t hey 
first tippot>recl. Alas t he ir requests must. for the ti me 
being . remoi n 1uuu1s" :cred. be~•~l!~ fe,~ recent bu.c~ 
issues aro now tiv1ulnble. I he Synthescop~ 
d escribed by ~l r. R .H. Hnm~,;ms earned worm prn1~ 
for its d esigner . from n 1nu lt1tucle or member•, as did 

the e lassic contribution bv Mr. W . A. Sc11.rrentitle<l 
" Ht1dio nru.I it.~ Relationship to Kindred Sciences." 
Strangely enough- yet perhaps it is n_ot. so s tro.ngo 
ufter a ll- the g reate>!t volu.me o f 11ppre<'tatio1\ for t hat 
" hig h lig ht " o r Volume X:IX hns come from mombors 
serv ing abrond . The knowledge Uu1t so mnny of our 
younge r members nre thi11ld11g d eeply nbout tbe more 
nbs~rnct aapeds of t.hc rndio ort is someth ing wo 
•· o ld timers " mufit not forget i1\ the days to eome. 
Tho inquiring n1ind needs en courn.go1nc nt. T,iet us 
see to it that 0Ur 0Wll J ollrntll ne ither raJterS Jl0f 

fails in p rov iding the m with muc·h food for thought. 
\ Vl1ich romii1ds 11s t.hnt our hig hly, esteemed 

H onorttry So,,rotnry hna tho honou r o f betng the ace 
('Ontributor to this.;. tho first; issue of n. new vo ltnno . 
Those who were fortunate e11ough to be present at 
tho Institution of J<J lcctrie1•I Engineers when Mr. 
}f.. A . M. (;hu·k d eli\•orod his lecture on the subjec~ o f 
·:s-cgativc :Feedback. need no reminding of the oxcol. 
lcn<·e of the fare he p rov ided for their enjoyment that 
ufternoon. Unfortunnt.oly his clemonst.rations c:annot 
he desc ribed in o. \\rritten pit.p er hut 've assure. the 
7 .UOU odd mombors who missed them, thot e ,·ory or10 
workod- t\nd worked well ! 

.Possib lv the progress mndo by tho Soc• icty during 
the past "t,hroo years «nn be nttributod in no small 
rne.1sure to the <1uulit.v of the technical material 
published in this Journol. A ~om~e~cio l publi<·ation 
mig ht be occused of self·pr111se 1f 1t made such " 
sta te men t but '1'111-~ BuLu~·r1!>' is different. for its 
t·ontributors are 1tt1pa id and 1l.ll are members. 'rbis 
willingness on tho po.rt of those who know, L? pnag 
01~ their know ledge to others, has been t he subiect of 
muc h favou rable comrnen~ from hig h p laces. An out­
stnnding exl'rn1>lo occurs in the Society's H nndbook 
and Supplement-publication.~ which h iwe proved 
o f oonsidcrllb lo vnlue to membe rs ancl non -members 
oljke during tho Inst few years. 

When the war c louds Pll·s~ and the last " dood le 
hug " has boon oxterm in1tte<I . we shall ospiro as fl 

Society to build up nn even bigg~r and better .BtrLLETL.'l 
i han hns boon offc rod in the po.st. 

.. r he new Vo lu1110 no,,r co1nn1oncing 'viii. \Ve beljeve, 
provide evidence of the desire o f the Cou11cil ti) p ursue 
its policy of mointni11ing .. high techn ica l level. 

London M eetlrigs a t the l.E.E. 

Onl y ciylil members out of the n11my hw>~lrecls " '.ho 
livo i.n the .l,ondon a rea. respomled tc the mv1tnt1on 
co11t.ainod in 0 111" Inst issue to 81.ate n p refe1-e.nco for 
b'ridoy e ,·cning or 8nturrlay afternoon meetings. At:e 
w e to tU:i:SlUIHJ Wwt, t.hu~ 1Jigltt 1uuo11Jun> uru t .he only 
ones in terested i.11 foture meetings at the l. E.E. ? 

.r. c. 



2 R.S.0.8. BULLBTIN, July L9\l4 

NEGATIVE FEEDBACK IN TRANSMITTERS 
AND RECEIVERS * 

By H. A. M:. CLARK, B .Sc.(Eng.), A.M.I.E.E. 

PART I - THEORY 

Introduction 

TRE basic p rU.ciples of feedbMk circuits htwo 
booll die-0ussed in numerous contributions to the 
technical press. Before procooding to the npplica­

tions of negative feedback, wltich form the mnin 
subj o~t of this pnpor, it mny be helpful to re<:apitulatJ 
the relevant theory. 

'l'ho introduction illto t ho input circuit of a11 1unpli­
fier of signals derived from its output hus been prnc­
tised in one fonn or •mother for a. very long whi le, but 
a complete understanding of the effects thus obtninccl 
wa.s probably sho,vn for tho first t ime in a classical 
paper by H. Nyquist 1n the Bell SyBtcm 9.'echnical 
J ournal dt\ted July, 1932. ( J ) Since then several 
authors (see Bibliography) have treatecl tho general 
theory according to their own requiromonts. 

Tho treatment which follows is far from. complete. 
but will suJJice to eicplain the mnit1 reasons fo r t he 
various effects which are to be observed in feedback 
circuits. 

Fundamental Relationships in Feedback Amplifiers 
Fig. l is a block diagram of nu nmplifying system 

with n footlbuck circuit. The deta.ils of the amplifier 
circuit and tho exact mnunor in which the feedback is 

AMPllFICATION "/' Vo OU1PU1 
\-.._.---+-~ UIAO 

fJ 

FIJ. I . 
Block dla.gr11m of an ampllnar with effoi;tive amplification µ and a 

feedback ratfo of fi· 

applied need not be considered at this point. The 
upper block represents an amplifier with o. voltage 
magnification between its input und output tonninals 
equal to µ. '£he input impedance is considered to be 
infinite ancl there is n I'OSU!tnnce load on tho outp.ut. 
U the voltage applied to the Mnplifier itself is equal 
to V 0 aud tho output voltage across tho load equals 
V 0 then, 

(/) 

Also connected to the output is a circuit represented 
by the lower block. 'l'his is tho foodbt\Ck circuit and 
again details are omitted. I t ht1s, however, a voltl\go 
ratio between its input and output circuit eciual to f3 
where, 

T0 = f3 v. 
and V 1 is the feed.back voltage 

(2) 

Tho output of the feedback circuit is connected in 
eeries witl1 tho input to the nmplili&r proper to the 
main input tenuinals of the complote system, to which 

• A papu read to IM mernl#•l•ip at a m<di"" of tli• SocieJv kid 
on .April S9th, 19H, at IM lmli/vtio11 of L::ledri<:al L::nqitlU,., 
L ondon. 

11 volto.go equol to V1 is l\Ssumed to be applied. Renee 
Vu must equal the sum of v1 ond V1• 

i.e. V 0 = V1 + v, 
or Vi= V9 - Vr 

but 
T! n 

V • = from eq un tiott (J) 
I~ 

and V r = {3 V 0 froin &quntion (2) 

V v. 1 = - -f)v. 
µ 

V ( I - µ{3 ) 
0 µ 

(3) 

This eqmition gives tho ovorull amplification of the 
complete system, including the feedback, and its 
me1111iug will uext be studied for viirious valuee 
t1$igned to f3. 
Positive and N egative Feedback 

In the p receding re1narks no assumptions have been 
mnde with regard to tl1e phase of the feedback \•oltage 
V f with respect to the input voltngo V 1• 

In the first place let it be a.ssumecl that there ia no 
phase-shift through tho omplifier and feedbl\Ck circuit. 
This means that the input to t he amplifier will be 
incrousod nbove tho ronl input V; by the feedbnck 
voltnge V ! · This state of affairs arises when f3 is 
positive in equntion (3). If µ{3 hns a positive value 
less t han l it will be seen that tho value of V 0 /V1 is 
increased, indicating an increMo of amplificotion due 
to the feeclback. Such feedback is Sl\id to be positive. 

Now intentional uso of positivo foodback is nhnost 
us old as tho valve nmplifier it'3elf. Its uses are mruli­
fold but they form no part of the present discussion, 
and so. with tho exception or 0. lotor reference to tho 
possibility of positive feedbl\Ck ei\tering in 1• circuit 
unintentioMlly, this type of feedhl\ck will not be 
considered further. 

Suppose thot instead of t here being uo phase shift 
in tho syst.om ttLCre is now t• phase sltift of 180° 
between the amplifier input voltage and feedback 
voltage VI· It is immttterial whcL11or this occurs in 
tho omplHier itself or in the fcedbl\Ck circuit. It can 
indeed be obtained b)· sin1ply interchnngiug the leads 
introducing tho fcedbllck voltage into tho input 
circuit, The effect of a 180° phaae is. of course, merely 
to revorso the pol1ll'ity of tho feedbnck voltage. Its 
implications can be soon from equation (3) by letting 
~ havo "negative value. In such o co.so the numerical 
vnlue of the overa II amp I icntion is given by, 

v..!1= - '-' -- . v, l + µ~ (4) 

Such a condition is reforred to as one utilising 
negative feedbMk since uny positive inp11t to the 
system is applied to the amplifier input in series with 
a negative voltage and viu vet8a.1 It is clear that since 
tbo effective input has t hus been reduced, the output, 
and hence the gain of thG system, will have been 
reduced. Reference to the ll\St equation shows that 

WI {3 is made larger, the value of ~; is reduced, i .e. 
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the more nogntivo feedback is applied tho 1035 will 
beco1no the gain of tho systom. 

An intorosti11g case occurs when tho product µ~ 
becomes very great compared with l. In such a cnao 
the oquation for the effective amplification becomes 
approxinHltely :-

v. µ i 
V1 = µ~ =13 . (5) 

'rhe meaning of this equation is that when negative 
feedback is ver)' large, tho chnracteristics of the 
system are determined by the feed.back pnth nlono. It 
should bo noted that the foodbuck may be mnde large 
by ml\king µ or ~ large, or both. It mu.st bo pointed 
out that the foodbnck path may itself include ainplifi­
cat.ion, i.e. ~ mi.y be much grenter than l. 

Advantage of Negative Feedback 
So far the 011ly effect of 1~egative foodbMk to bo 

shown is the rocludiou of gai.n of an nmplifying 
system. Apart from the possibili ty of use as n means 
of volume control the device might appoM t-o be of 
little value. 

Effects of Negative Feedback on Variations of 
Amplifier Gain 

I.ct us o.xa.rnine equntion (4) again, however. For 
the moment 1.1. can be osslune<l to be detennined by 
tho characteristics of the valves and components in 
the amplifier itself, whilst ~ is detern~ified by the 
notwo~k of compononts from wliicb tho foodbock 
voltage is obtni11ed. 

Tho composition of this network will be considered 
in dotoil inn later part of this paper. Now tl10 gain of 
no nmplifior moy ,·ary from a number of causes. For 
example tho supply voltage mELy vary. or possibly 
vnlves are replnced by others with somewhat cliffeN'nt 
charnctoristics. Alternatively tho input voltoge nu.iy 
co1tsist of a number of IrequonciCl!, some of wl•ich a.re 
not amplified to tho samo extent as others, i.e. fre· 
que11cy distortion is ?resent. Suppose an amplifier bas 
a voltage au1plificnt1011 of 100, and for n11y of tho foro· 
going ronsons the gaui bocomes increased by 10% to 
110. Now supposo that one-tenth of tho output 
voltage had boon fed buck to the input circuit so RS 
to opposo the C•ppliecl voltago, i.e. negative foodbnek 
is applied with a vBluo of ~ = O· I. Tho effect can 
be nscertninecl from equation (4) b~r inserting tho value 
of (3 and µ which is ec1ual to 100. 

v. = _ µ _ _ = 
v, l + µ~ 

100 JOO 100 
i + iooxo.t= 1 + lo = Tl = 9·o9i. 

Tho ftrst observed result is that tho gnin is reducocl 
by one-eleventh from 100 to 9· 09. 

Now let the gain of tho amplifier become chMged 
to 110. 

T hen 
v. 110 
v;= 1 + 110 x O· l 

110 
1 + u 

110 
12 = 9·167. 

Tho iLtCrease in aiup lification is 9· 167 - 9· 091 
= · 07(1 or lln increase of 0· 83% onl)'· 'Thus although 
the total gai'I of the aaiplifier has boon rcducod tha 
gain hos boe.11 made much moro constant. In faet the 
constancy hM boon improved by tho !;(UDO factor os 
the gain has been rcducocl. i .e. ( I + µ~). 

By monos of su itable circuit;;, negative food back can 
therefore be used to reduce the effects of frequency 
distortion, or to reduce the variations in gain duo to 
sup1>ly voltogo vnTiations, change of valve charoctor­
istics, etc. 

3 

"Effects of Negative Feedback on Amplitude 
Distortion 

Not only can the effects of frequency distortion be 
roducod by tho uso of nogntive foodbMk but the intro· 
duction of harmonics nnd intermodulation products 
ca11 be reduced to n considernblo extont. Suppose 
that the 11mplifier dopictocl in }'ig. 1 to have in iii! 
output somo distortion representecl by a voltage cl of 
so1no frcquoncy which was not present in the i.ttpiit 
\\'a.,·ofor1:0. 

. Whoroas for a non·distorting a.mplifier, equation (1) 
gl\•es,, 

v. = µ v. 
tho output from tho distorted amplifi.or will bo, 

V0 =µV 0 + cl. (6) 
If the foodbMk rntio is still (3 then 

V1 = v.~ = 1.1.~v. + ~a 
V 1= V, -V1 = V 0 -µj3V. -~d 

= Vu ( I - µ~) - ~d 
v - v, + 13d 

• - l - fJ.~ 

But V 0 = µ V 0 + d from equation (6) 

rr.=11-V1+ 11-l3a + r.1 
1 -µ~ 

=~+--(/.- (7) 
1 - µ~ 1 - µ~ 

From equation (7) it is seen that the ampllfication 

of rr, has been changed from µ to 1 ~ µ~ as io. the 

simple cnso "' ith no disto1·tion and further that the 
distortion voltage U\ the output hos alHO been changed 

from d to 
1 

d. ~ i.e. in the some r1>tio. 
-fJ. 

In the presence or negative focclback the distortion 
and the gain will therefore be reduced in tho sa.rne 
ratio. Volt;ages of n type not present in the input, 
such as hul1l from EC.'£. supplies. etc .. will be reduced 
ill the same way M thosp due to harmonics and inter­
modulation products cnused by tho non-linearity of 
vulvtJ clu.u·uct.tn-isti~s. 

It should be noticed that tltronghout the preceding 
nnalysis tho voltage amplification has been assumed 
to be constant, Bntl equal to fL· If the nmplifier is 
disto rting very he1:wily, duo to a11ode current cut-off, 
or to g ricl current, the value ofµ is no longer constant. 
Under theso circumstances the fonnulm no longer 
hold and the expected reduction in distortion may 
not be obtninod. Negative feed.book has its limita­
tions, one of which is that it cannot correct for lnrge 
distortions due to discontinuous flow of current in the 
circuits. 

The roductio11 of clistortion and improvement in 
stability of gain, which can be oohieved by the use of 
negath'e feedback, is froquently well '"Orth tho price 
paid ~n th? form of the Jo~s h~ amplification . . Particu­
larly LS tlus so m many circmts when the gam cnn be 
made up in early stages of tho amplifying system 
where tho power levels nro low. It may indeed be snid 
that the circttit designer has utilised the increase in 
gain which the vnlvo dei:iigner hss given him i.tt recent 
years, to reduce the frequency and amplitude distor­
tion which would have otherwise remninod. Negative 
feedback has boon his answer to the problem. 

Derivation of the Feedback Voltage 
11\ Fig. 1 the output circu.it was shown connected 

through nn unspecified circuit to the input circuit 
where a feedbook voltage of V 1 wos injected in series 
with the main input voltage V I· 

'l'broo methods of clevelopii1g the feedba.ck voltage 
are sho'vn in Fig. 2. 
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Voltqe Fffdback 
J n F'ig. 2 (a) two resistnnee;i r1 and r~ are conneele<l 

to soril.18 ii.cross tho load resist1mco R. Thoso two 
rc8ist.onces are made largo compare<l "ith .Rand may 
bo ~Onl!iclorod 68 a potontifll tlivi<lur ul!ed to tap a 
frnction of the volt.ago V 0 R-Oross 11 to obtain tho food· 
bnelc , ·oltoge V 1. Thus, 

v v --1:1.. 
I = 0 r1 + rt 

i.e. f3 = ( ) 

I', therefore is proportional to the \'Oltage across H 
rather thnn the current through it. For tl1is reason 
such o circuit may be roforrod to 68 n i;ollago fudboct· 
circuit. Tho general ec1u11lions deri,·ed from Fig. I 
apply directly to such on nrrangomont. 

lif l........==I" =-.J--'I &,_I rr;, __,t ~l 

lif~-t'-~ jv. ':> Ja 
r'''I hh• 

<bl 

~L-==t'::::.......r-~-...~ v.I 1~t IA . ,. 

<Cl 

f f&. 2. 
Block dlat;ram lllustratlnc : (o) Volt11e feedback : (b) Current 

feedback : (c) Combined Voltaic and Current feedback. 

Current Feedback 
F ig. :! (b) shows IL 80111owlrnt <liffcrent t~·po of 

circuit.. Hero a resistance r 0 • wl1id1 moy be considered 
08 small eomparod with R, is c-01mcct cd in series with 
tho load. I f the lood currcnt is i then the feedback 
voltt1go is gi,·en by 

"1 = •. '• 
i.e. tho fooclb1ick voltogo is pro1>ortional to tho current 
pnl!l!il\g through the lo11d. Stll'h n circuit is referrod 
to os n current f wlback rircuit. 

In order to apply tho KOncrnl oq untions, ~ moy 
bo cnlcul11tod by noting thnt 

1'0 = i (R + T 0 ) 

But 1·1 = i. T0 

[:! = .,, =--r-·-= 
V0 R + '• 

ifr0 << R 

r. . I 
R npprox1mote y (9) 

Thus tho feedback \'oltngo 1'1u1 bo rnnde to depend 
chie fly e ither upon tho output volt11go or tho output 
current, l\nd c ircuits btl80Cl on either principle nre 1180(.) 

according to which of thcso •1unntities is of most 
int.croat, in any particulor npp lic·utio1~ . 

Combined Current and Voltage Feedback 
There are occR.Sions when it i~ dC!'irable thot ll10 

foedbock volt.age should bo dependent upon both tho 
output voltugo and output current, in which cnso the 
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nrrongement shown in Fig. :l (c) may be ueod. 

Here V = i. r0 + V •. '
1 

T/ + r~ 
lf it is nssumed that 

' c << U 
and r1 + r~ >> 1l 

r n ,. , 
111 = ''•. I? + v •. r1 + r 

s = v, = ~ +-'-'- (10) . r. ll r1 -r r~ 

This form of fooclbnek is so•net imes reforrod to as 
brid!lc fwlbock. 

Series and Parallel Feedback C ircuits 
Thero is•• further gonMol woy in which the foodbflOk 

circwt ma~· lio varied , In ull tbe' orra.ngemonts dis· 
cul!BOd so far the fooc:lbn.ck volt"go hR.S boon connected 
fo urica with tho input \•o ltnge. It is quite possible 
to eonnect the input 80111'('0 of ,·oltago tliroctly nel"088 
the 11mplifier input. terminals and to connect tho food· 
bll<.'k leads also to tho nmplificr input, i.e. in p11rollel 
with t ho input. 

In such circuits it is fl'0(1uenlly more ensy to colcu· 
Into the current which tho fredback circuit puts int.o 
tho input ~ irc11it. nit.hough the some results can bo 
obtained l\S for sorios food back cin·uits, i.e. a re< luction 
in distortion 1md g11 in \'t1rirition ut tho oxponso of " 
roduction in gniu. 

'l'ho choico of n port.i<·u l11r foodbMk nrri.ngomont 
will bo determinod by tho nature of the circuit into 
which it is to bo introd11t·od. Pl'U(·ticnl 11rrangemonte 
o f sovcral of tho foregoing tn>CS will be discussod in 
Part II of this pnper. but before proceeding to thOllO, 
thoro is another property of fooclback c ircuits, the 
theory of which will bo di6"ul!I;(.'(! briefly. 

Effect of N egative Feedback on Output 
Impedance 

.In F'ig . 2 (n) let tho output impedo.nco of tho runpli· 
fior boforo any foo<\bl\('k is l\pp licd bo cqunl to U0 • 

U 0 will be the onodo impodonco of tho output vnlvo 
modified in the usual way by the output trmlJ!fonner, 
if any. Let tho output current from tho an1plifier bo 
oqual to i. T o MCcrtain tho \'&lue of tho output 
impodnnce '"hen tho foodb1.ck is oppliecl (soy H ' 0 ) 

consitlcr the cu rrent in tho output circuit whon a 
voltugo of V is applied to the output terminnlij. 'fhis 
<' urrent will be oqunl to the sum of the o.m.f.'s llCting 
in tho c ircuit dividod by tho internal impednuco, ll0 • 

V ·I µI' t 
:. i = "· 

" + µ~ v 
u. 

)! 
:. R'o = R. 

14. µ~. ( II) 

Thus the output impedance is reduced, whon fccc.l· 

b11ck is in use, bv o fnc-t o r 
1 

1 
" • I µ., . 

'.l'lto same prococluro con ho tlpplied to F'ig. :! (b). 
In tl1is Ntsc. 

i= 

R~ = 

R'o == 

r - µiro 
R o 

r 
t -µr . 

I' 
i = Ro+ µr0 = R0 ( I + µ(3 ). 
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If the tot.al impocltm ce racing tho loud n "' taken 
as the output impodance, Oien 

R ' o.., Ro + ' • + I-''• 
= R0 + (1 + µ)r0 (/!) 

I n tho Cl\80 o r current feedback, therefore. the output 
impodanco is incrol\HOcl by an amount oqual to 
( 1 + JJ.) ' •· 

Negative focc.lb11ck is frequently used for the 8010 
purpose or cht1nging tho output impec:lnnco o r tin 
amplifier in this manner . 
It sornotimOI! lll•ppens that this change of impoclonco 

moy bo 1111 ombl\rn'88mont when the foodbf\Ck hns 
boon 1\ppliod to some other purpose, such 08 tho 
rocluction o r <listortiofl. In Ruch coses the arrangement 
of Fig. 2 (c) Ctlll be omplo~·ec:l with advantego. 

Since voltnge foodb~k reduces tho output. impod· 
once ond current fooclb•L<!k increases it, tho combine. 
tion of tho two can be used to obtain tho roquirocl 
fooclbMk without any chengo in output im~anco, or 
with any rnoclificat.ion which may be roqwred. 

Two veluClS of p mul!t be considered, one for ouch 
foodback circuit. 

[.et Pi = ~ from equation (!I) 
R • '• 

end (3~ = '-1
-- from equation (8) 

r1 + r 2 

Thon R ' = R ( I + w> 
• • (1 + !'-f3~l 

Obviously if (3 1 = (32 

1.c. if r ,. =--'-1-
/l + r 0 r1 + r2 

then fl' 0 = ll 0 . 

i.e. no chongo in anodo impodonco will hani 
occu rred. but tho feedback ,.-i ll be gi,·en from equn. 
tion ( 10) by 

( /./) 

Effect o f Negative Feedback on Input Impedance 
Roforring to Fig. l ngain, let it be assume<I that tho 

input impoc:IAnco to the amplifier proper is oqun l to 1?1 
nnd that thi~ is Iorgo tomparec:I with tho impcdon~o 
of tho foodbnck circuit ncross whioh the foodbnck 
voltugo v, nprcur~. T his will normally bo tho clllio in 
mo~t pr1\l'tiC'n mnplifiora. 
Th~n if tho irnped1mco "seen ''. across tho input 

t erm111nls, of tho complete system 1s equnl to /?'1• t ho 
drnngo in input impoc:lunco due to the foodbuC'k 
can l'Cl\dil~· bo cnlculnleci. 

Lot 1 bo tho current flowing mt<> the input terminok 

T h R' J!1 V., T If/ 
en t = I I 

But V I "" f3 V 0 from equation (2) 

V 0 - µ I'., from equation (/) 

:. "1 = !!.'3 " · 
V, = I R1 

/,, v .. + 1• (3 rr .. 
,', 'I = 1 

= ~P ( I + 1•f3) 

:. 11'1 = R1 ( 1 + µf3l . ( 15) 

Tlrns tho i11put impedance is raised by tho factor 
(1 + µ(3). This proport.~· can somotimos ho m 1\tlo 
great uso. (Seo Inter references ro the Cathode 
}'ollower.) 

I n tho c,..., of pon>llol feedback circuits o f tho t ypo 
reforroc:I to in a preeoding pnragraph the input impod· 
ence is roducocl b)' the presence of negative feedback. 

An example of U1iJI iJI tho )filler effect. In a triode 
tho interolectrode capacity lag betwoon grid and anode 
celllMli! a negative feedback through t he reactance of 
this capacity from a.node to grid. It is well known that 
tho input capacity is incre680<1 by an additional 
amount equal to 

o •• ( 1 + µ) 

whore µ is t he effecth·o nrnplillcntion of the stage. 
This increase in 'capncit.y corrc<!ponds to o doorense in 
tho input reactanco. Tho d1un11c in inp11t is of tho 
nat.ure of an increusod Cilpncity, si nce the fecc:lbll(!k 
vircuit con-.ists o f capa-0ity olomont.s. A roc:luotion of 
input resistance woul1I oc<' ur. h1ul u rc•istanco feed· 
back been wiecl. 

The lnftuence of t.he P.hase Anal• of the Feedback 
In all tho preceding di.sou88ion it hM been tacitly 

688ttmod that there ill no pluillCNiliift. either in t.he 
runplifier itse!C o r in tho fooc:lbac k network, and that 
tho polarit)' o f the feedback '"oltago is such aa to 
oppose the input voltage" The fecc:lb~k voltage may 
thcrefo1 o be regsrc:led M being 180° out of phBSe with 
the inpnt voltage. Under •ucn conwtion.s pure nega· 
th·e fecdb~k is achie,·oc:I, and tho formulm already 
J ovelopecl are strictly appliqabtc. 

In pMSing it shou ld be notod that 1111 orthodox 
impoc:l .. nce <'oupled amplifier stl.lflCtl ha' e a phase. 
shift of 180° withi11 t ho vulvo itself so that only 
nmplillors wit.h an evon numhor of Htllges can bo con· · 
sidered 1\S having strict ly no phni!O·shift. Amplifiers 
omploying an odd numhcr o f stnges con be used 
equally well by using n foodbrwk 1·ircuit in whinh the 
voltage is not roversecl in polarity. This will maintain 
" food book which still oppo808 tho input volt.age. 

:\lost amplifiers, however, c:ontnin roa~th-ro clements 
in their circuits which cause " ph680·shif't at froquen· 
cies near tho upper and lower limits of tho frequency 
11.md o,·er which tho mnplifior is inwnc:lec:I to work. 
'these aro the portioru. of tho c-ircuit wl1ieh also cause 
tho gain to fall at each end of t he frec1uency bend. 
Examples are:-

( I ) The series reactaneo of g rid <'Ou piing eondenaera. 
(2) Tl1e shunt ronctflnco of Rtroy c·npacities from 

anode to earth, including tho input cuparity of 
t ho following at.1go. 

(3) The lol\kogo inductf\11co of input uncl output 
tranl!formers. 

(4) The coro inductonelO o f such t ronsforrnors which 
appears in shunt with tho input ond output 
circu its. 

Items (I) and (4) nbovo cnu80 a plt11SO·odvnuoo 
which increases o.s thl' freq11c1wy falls whilst ·items 
(2) ood (3) cause It ph8JIO·lng which increasos os the 
froqucnc~· rises. 

It ho.s boon stated that as long ea lhe totnl phase· 
shift round the complelo l\mpliller nnd feedback loop 
is l 0°. the feedb~k is wholly ncgnth·e. An~· phase· 
t\d,·ru•co or log will cnuAO tho feedbtl<!k voltage to 
become ti.us mueh less o r more thou l 0° and will 
rodure tho cffecth·e •le(J(llioo foedbt\l'k. When t he 
ph11SO·ijltift bocomos 90°. 80 thnt the fooclbnck is at 
1)0° or :li0° to tho input, tho fooclhn<·k neither nids 
nor o pposes the input since it is at 7.oro , ·olue when 
tho input is at its maximum. In such" <'Ul!O tho fecd­
bue k wi ll hove hocome roduco<I to Y-Oro. Any further 
lag or advance of phaso will cuuso a positive 

0

feedback 
\\1hich "~ill i11cret1S0 until Lt het""•orncs & 1nnximu1n "1hen 
the phaso·shift round th1> comp low umpliHer and feed · 
bn.ck loop becomes 0° or 3606 (which amount~ to the 
snmo thing). 

It follows from tho above thot whilllt t\ feedback 
ampli(ier mo.!-"" (·unction A.fl oxy>OC'.'tod nt fro<1ucncics near 
tho 1niddle of the froquonc·y bnnd the reduction of 
negati,•e feedback at high nnd low frequencies may 
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cause peaks in the gain cu rve to occur in these 
regions. 

Further, if tho arno\lnt of foodback is sufficient, 
enough positive feedback may occur to cause oscilln­
tion at a freq\lcncy near tho upper or lower frequency 
cut-off. 

Conditions for the Prevention of Oscillation 
The ex!M)t conditions required to Cfluse oscillation 

to start, form the subject of tho well-known paper by 
Nyquist referred to earlier. T ho subject is too complex 
to be doolt with here but " statement which is ade­
quate for most practical purJ>oses can be mnde f.\S 
follows. (I) (3) (5) 

Po J>r&oont oscillatum, the total amplif=tio" through 
the feedback loop must, not exceed ·unity at freq11e11.cies 
tuhen the phase-shift fa the loop reaehes ± 180°. (U) 

Referring back to cquntion (3) it was shown th!Lt 
the e.ffootive amplification in the presence of feedback 
is equnl to 

_ µ_ 
I - µ[3 

The term fL f3 is the loop amplification. U the 
nmplil:ication contains a phase-shift of 180°. the tot.al 
feedback together with the intentional 180° intended 
to p rovide negative feed.back will be :i;ero, i.e. f3 is 
positive. If µf3 = 1, then tho amplification with feed­
back will be eq unl to 

_L = µ =infinity. 
I - 1 0 

POST-WAR 
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This means that the output signal would build up 
continuously until overloading of one form or another 
limits the valuo ofµ, and a steady output voltago is 
maintained with no externally applied input voltage. 
This constitutes n stnte of oscillation. 

It\ order to prevent such oscillation in feedback 
amplifiers it is necessary to ensure that the gain in 
the feedback path ia reduced to less than unity at 
frequencies at which a phase·shift of± 180° has 
occurred . 

A single stago of rosistnnce-couple<l amplifier can 
never cause a phase-shift of moro thlln 90° llnd so is 
generally immune from irultability troubles. 

vYhen the feedback is applied over two or more 
stages, however, it\stability mny occur at very low or 
very high (requoncics. It is a lso possible with large 
amounts of feedback in single stages if some add itional 
source of phnse.slun is present, such as an input trans­
former. 

A useful r ule to apply in multistl\ge foodback ampli­
fiers is to desig1\ 01\0 stago so that it has tho maximum 
permissible attenuation at the h igh and low frequency 
cut-offs and to keep tho loasos in the other stages at 
t hese frequettcies at the lowest possible figure. In this 
way feedback can bo used with 3 or 4 stages of 
amplification. 

In D.C. coupled amplifiers the phMe sltift at the 
low frequency end can be eliminated, but there will 
always be stray capacities present to cause t rouble at 
high frequencies 1mless suitable p recautions ore taken. 

(Po be continued) 

DREAMS 
Tlte aitlll-OT <>f this articU ""ed8 •><> introcluctio" to his many frienM of the eth15T. His dreams may 
only be dream.9, but they cire worthy of careful coMideratio1~ by all who aspire to make their 
post-war stat.ion a tl1ing of beauty aild ci joy for ever. We hope to attend the l 1lll.1tguratwn 
Ceremony I 

Dy G. S. WooLr.A:rT (G3Zl). 

DURING two (l.nd n half years' ser vice overseas, 
I have had a good deal of time-too much 
apparently- in which to reflect upon the 

delights of returning once a.gain to the old game. 
Although I h11>vo been unable to practise radio as a. 
hobby, I havo been continuously employed on radio 
work and in the course of my duties hoNo collected 
numy new ideas, wbich I hope to include it\ my 
post-war schemes. 

My thoughts imd reflections take many fonns. For 
instance, I think with deep pleaimre of tho rcne,ving of 
conta~ts with old friends. tho picking up of the 
tluends wo dropped in 1939, of tho delightful visits to 
amateur friends. I think, too, of tho many hours spout 
tinkering with bits of goor carofully put together and of 
tho time spent getting as much R.l<'. as possible " up 
the spout." of heru:! scratching and pencil sucking­
a sure indication of I\ problem to evaluate ! 

Tben my thoughts turn to the new G3ZI, that 
nebulous, changing theme centred nrou.nd super ­
efficiency. versatility and professiot\al a.ppenrance. At 
tho time ofwyiti.ng, tho 194-vct·sion ofG3ZI tiLkos tho 
form. on paper, of n super outfit comprising four 
foll-size rllcks and an operating desk. Two separate 
trl).nsmitters, one for 7 Mc /s. and 14 Mo /s. aud one 
for 28 Mc /s. an,d 56 Mc /s., all remote controlled, 
motor tmling, automntic froquency- and wa'' e-cha.ngo 
controls, voice operated relays, automntio routing of 
spooch frequencies for Duplex work, harmonic 
suppression and peak-limiting ampliJl.ers. All the 
audio gear: both modnlnting and receiver, is con­
tained in a third 1•ack and will be completely automatic 
in oporntion. All cootrols nre grouped on tho conprol 
desk nnd incorooro.tod in n suoer receiver-cum-control 

unit. This last effort cont.nins two complete (four 
stages each) R .F. units, ono for 5G Mc /s. t1nd the other 
a three band affair; five I .F. stngos with A.F.C. 
variable band width, A.V.C., noise suppression, audio 
limiters and crystal gate. Bond S\,-itcbing on the 
receiver controls the operation of the transmitters 
and selocts t• suitnblo nerinl. Thus, every and any 
operation \Viii be controlled by one button or switch 
from one positio1t (Ind in addition a lternative devices 
'"ill be incorporated so that, if for example, tho V.O.R. 
syst-ern fails, tho outfit may be controlled by a. me.nun! 
switch. 

This nil sounds very eiaboruto nnd complicated, but 
has boo1t designed so that each section can be built 
as a worknbl() entity- this had to be. os t ho work • 
involved (ond tho cost) is mther o toll order. 'J'he 
fourth rnck \viii holLS6 a complete simple three-band 
tran.smitter with no frills nnd no connection with tho 
rest of the set up. This may be controlled either 
separately or from tho main control unit. 

The object bohi.ncl this r nthor grand iose scheme 
is to enoble G3ZI to be always availab le for com­
munications n1\d operatiol'.\8, what-0ver oxperime1\tS 
ma:-i be in hand. I n the past when n modifictition to a 
pioco of gear was devised, the transmitter would be 
put off tho air and a hurried 1>ltcrntion mado, probnbly 
hooked up and operations recominenced. If :t, did 
not work very woll , tho urge to get bnck on tho a ir 
w ith full power output was usually too strong. and out 
would como the modification nnd back on the air we 
would go, with the transmitter just slightly more 
haywire than before. And were we not all like this ? 

(Continued 01~ paye LG) 
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SERVICING COMMUNICATIONS RECEIVERS 
By R. W. Mrt.F.R (02NK) 

PART-I 

Fault Findin1 

IN this nrtio lo nnd tho ono to follow. nn at.. tempt 
will bo rno.do to outline n method of chocking tho 
porformnnco of superhotorodyne roceivors, partic­

ularly tho&o of the Communications typo. FauJt 
finding will be dealt with in detail for tho benefit of 
re&ders who hnve not had much oxperienco in the over­
haul and maintenance of modem roceivers. 

It is roolisod that test &qttipmont is difficult to 
obtain to-doy, but o. multi -r11ngo meter, such IUI the 
"Avominor." is an absolute necessity for circuit 
~bocking. whili!t if alignment of the tuned circuits is 
to be consi<lorod eorne fonn of signal generator will be 
required. I f the circuit diagrnm of tho roceiver is 
available trouble trBCing will be simplified but IUI the 
major ity of communications rocoivors follow n general 
arrangement the method of checking described below 
cM be used in most cases. 

When a roceh·er fails to operate correctly it. \Vill 
display one or more of tho following symptoma :­

(I) Oomploto absence of signals. 
(2) Signals below normru at.nnderd. 
(3) Signnla distorted. 
(4) Signals nocompe.nied by crooking or higb hum 

lovol. 
(6) Signals roceived only on certain wavebands. 
(6) Signals rocoivocl O\"er port of any waveband. 
(7) Signals at normal levol but intermittent. 
(8) Excessive beating of certain components, sunh 

as transformers, etc. 
The p rimary tusk is to discover in which port of the 

circuit tho fnu It is situated and for this purpose it is 
¥eneraUy boat to work backwards through the 
lll!lt.nunent. starting et tho power supply circuit. As 
the majority of commercial communications tYPo 
rocoivers aro A.C. operated auporhets t his typo will be 
BSSumod in tho following d iscuBBion. 

With t ho rocoivor disconnoctod from tho moins 
supply, romovo tho rectifier valve and monattro tho 
rosistnnco botwoou ch88Sis and one roctilior filament 
eockot. A kick, due to iho charging of tho filter 
condensers, followed by a steady reading around tho 
10,000 ohms mark suggests normality. This f'08iatnnce 
is due to tho potential divider not,vork USltnlly 6tted 
to food the sc roons of tbo H.1•'. and I.F. valves. A 
zero rosistnnco ronding gonorally indicates n short 
circuited reecrvoir condoruior whilst a rending equal to 
tho resistance of tho speaker field, or smoothing choke, 
suggests a short circuited filter condenser located on 
tho " receiver " aido of tho power paek. 

Should thoro be an abnormnlly low rceisto.nco in 
tho H.T. lino tho rectifier vnlve is likely to be des· 
troyed or seriou.11ly dam a.god if tho receiver is oonnoctod 
to tbe mains. It is advisnblo at this stage to make a 
f°'" tests on tho speaker circuit ns a fault here can 
cause comploto absence of signals. Tho resistance 
between tho posith·o tonninals of tho filter and tbo 
reservoir condensers will give tho ,·aluo of tho field 
winding in tho cuso of nn onorgisod sponkor, or tho 
smoothing choke '"hen a pormonont mnguot sponkor 
is fitted. Test also hotwoon tho output ' 'nlve anode 
and tho H:r. food line. This will give tho output 
transformer primary resistance--ueually around 400 
obms--and should produce n slight click in the 
speaker if of tho energised typo and a louder one if a 
permanent mognot type is usod. 

!<.csisto.nco rnoasuromonte should nlao bo made 
between ch688ie and screening grids of oll R . .F'. and 
I.}'. vlllvos. n is not uncommon to find faulty by-pass 

condensers giving n steady rending of a few thousand 
ohms, so tho figuro obtninod should bo comporod with 
tho nomfo1,1I voloo of that part of tho screen potential 
dividor between screen and chnsais. 

'.l'he chocking of filter and by-pass condoll80rll is 
lllOllt import&Jlt, aa a high percentage of failures are 
due to faulty components of this type. While tbo 
ohrnrnotor is on band it is advisable to chock the 
various anodo circuits. With ono lond clipped to the 
IC.'.l'. food lino t.ouob tho other on to tho anode pi.wt of 
oncb I .F. valve in turn, including tbo mixer valvo. 
Tltis will give tho rosistance of onch I.F. transformer 
primary and will of course vary with different makoe 
but can be 883utnod to be in order if values of between 
20 nud 200olunsnroobtained. Sometimosadecoupling 
resiatc.nco of a few thousand ohms is fitted in 80r ill$ 
with tho t r aosformor and this should be allowed for if 
it occurs. A zoro rooding may iudieato o. faulty 
t rimmer condonsor whilst ar\ infmity reading will 
suggost an opon winding. A.n erratic pointer reading, 
by no means uncommon, donotos either a faulty 
winding or condonaor, usually tho former, and it will 
thou be necessary to open up tho trensformor for 
oxo.mination. Tho 80Condnry w ind.inga can be chockocl 
in like manner. romemberin~ that the A.V.C. lino 
is in circuit, and tests mu.st bo made between grid. 
cap c.nd tho appropriate I .F. t ro.oaformor lond­
uaually th.e black one if colour-coded. 

Tho anode circuits of tho RF. stages cM be 
chocked hy coru1octing the ohrnmotor between M.'l.'. 
food-lino and tho npproprinte pinto pin. Readings are 
tnkon o.t each position of t ho wave-range switch nnd 
in 11onoral tho resistance will docrooao with incrAnaO 
of frequency rar1go. dropping from between say 10 
and 100 ohms on tho broad.cast bond to a fraction of 
an olun on tho highoet frequency. ]foiluro to operate 
on nny particular wavebnnd is often due to open· 
circuit \vind.ings ou the R.F. tro.nsformers l"ld tbo 
writer hBS enco1mtered literally do:wus of sots with 
this foult. It appears thnt, due to tho steady nnodo 
curront flowing through tho winding, an electrolytio 
action is sot up if conditions are fa\"ourablo; theee 
conditions apparently being add in tho coil former or 
imprognoting wax. 'J.'hia fact sooms verified booauae 
tho norial primary coils, a lthough of similar construc­
t.ion , ro.rely brot'k down owing to the foot thnt no 
onodo current p8880s through thorn. R.F. secondary 
coils do not ofton give trouble but thoy can be 
chocked by clipping the ohmmot.or between the 
oppropriate stator of the tuning condenser and cb868is 
with tho A. V.C. shorted do\TU to chassis, varying tho 
wave rouge switch as before. 

Tho oscillator circuits can be chocked in like manner 
but as the circuits vary in different receivers it is 
gooorelly necessary to refer to tho circuit to chooso 
suitable checking points. Wa,•o range switches of the 
gonged wafer typo aro likely sources of trouble and if 
open ci rcuit or iniormittont rosistance readings ore 
ohtaino<l, whon mnking tho above tests, tho portio­
ulnr section of tho switch should bo oxaminocl and tbo 
contact lightly prodded with o. stick or trimming tool. 
As it is difficult to increase tho tension of the wiping 
contact, owing to t be method of oonstruotion. it is 
generally necOSMry to remove the wholo wnfor by 
di8COnnocting tho londs nnd witbdrowing the driving 
bo.r. The outer contacts can now bo roshaped witb a 
smnll pair of round nosed pliers. 'J.'his, quite frankly, 
is no onsy t.nsk hut it cnn be done with care nlihougb 
any attempt to press the contact.a together when in 
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position im·ariably results in springing them further 
apart. Very often faulty contact is caused by d irt and 
greflSe and this can be reinoved hy WW!hing the wafer 
with carbon tetrachlorido or " Thawpit." 

T esting the Rece iver in Ope ra t io n 
It will be realised that the foregoing describes 

static tests that can bo made before the recoivor is 
switcbod on e.nd which . with n little oxperience. can 
be carried out in (l fow minutes. Tho~· are of value 
particularly whe11 the receiver shows signs of faultP 
I. 4, 5, or 7. If t ltese checks foil to b ring to light the 
cnuse of tho trouble the next procedure is to switch on 
the receiver and test under working conditions. A 
s light residual hum will show that current is flowing 
in the sl.'eaker circuit, and touching the grid of th" 
first audio \•1tlve (often a double diode-triode top cnp) 
should produce a very loud hum. Absence of hum 
locatea the trouble beyond this point. Anode and 
screen voltage moasuroo1ents can now be mndc with 
the voltmeter connected between cbassis (negative) 
and t ho electrode in question. Unl00!8 tho voltmeter iA 
of exceptionally high internn l resistance the screeu 
voltngo readings 11re likely to be low, due to tho motor 
loading the c ircuit and for this reason the use of nu 
electronic voltmeter is rocommonded. :E(owevor tho 
normol type of multi-runga meter like.ly to be used by 
t ho nmateur will give useful rosults pro,-iding allow­
ance is rn<lcle for the load ing effect.~. 

If n sigr.al generator is 1.wailt•b lo ll modulated signal 
of the correct intermediate frequency may now l>o fod 
into the control-grid o f the fr0<1uency-ch1rnger vn lvo. 
If n crystal fi lter is fitted. this should l>e switcherl ou t 
and the A. V.C. switch p l need in tho " off" position. 
\Vo nre not concerned with the accurate alig1unent of 
the rec.eh-er ttt this stage, but the presence of a. stron.g 
nudio output when an !.F. signa l is fed into the fre. 
quoncy c llanger. will indicate that a-ny failure to 
operate 0 11 normal signn ls is duo to a fault in the 
oscillntor or R.F. circtuts. Up till now l\O attempt has 
been made t-0 moosura the current flowing in th6 
vnrious circuits, for tho reasor\ thnt the insertion of ( L 

milliammeter involves breakiHg the lends or fi~ting un 
ndnptor p lug. Instabi lity is likely to be o"perioncec.I 
when using a split-anode adaptor plug anti for this 
ronsen it is gonorally advisable to test these vah-es 
awny from tho roooivor. n lthoogh tho A.F. and output 
val\'es may he c hecked for anode current by means of 
nn aclnptor. 

Turning llO\\' to the high.frequency oscillator 
ci rcuits. thoso are fortunntoly not tho e rratic things 
they wei-e o few years al?o and it is rn1-ely that serious 
trouble is encountoro<I with them. If the osei llntor foils 
to f<metion no signnls ut 1111 will bo heard, while low 
omis::ilon w·ill causo '''oak s ignals acc·o1npnnied hy high 
bnckground noise or J)Otchy reception. By referrin,:: 
to the vah-e maker's lists the H.1". , ·o ltage guuer11ted 
muy be chocked hy inserting 11. 0 - 1 millinmpoi·o meter 
ln the grid return lend. The reading obta ined. 
oxprosl!Cd in umpcrcs nnd multipl i~'<I h~· I - 11 timo.~ tho 
grid leak , •nlue ill ohms. will give a close indi~ation 
of the penk H.F. ,·o ltago developed by tho os<;illutor. 

Distorted Signals 

We 110\'0 now trococl our wny through tho roooh·cr 
and should b~· now ha,·e lo~nt.od t,he position of tho 
trouble i r not the net uni f(LUlt~· compo!lent. However 
there oro a number of other cnuses for indifferent 
re~eption nnd SOnle wiJI now he dealt with in detail. 
Distort.ion in tlto nurlio output is o ften cnuood b~· lb 

leak~' <"Oupltng condenser or n soft , ·ah·e. In either 
case tl10 tl i_stortion ruoy bo pcr1unnent. or lllO..Y do,·elop 
some while after the set is switchec.I on. Ar\ o utput 
valve mny bo che<'ke<I for softnes.~ by disconnecting 
the grid coupling conden.ser ut the grid terminal and 
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leaving it "on sotlk " for a-bout half au hour with an 
anode current moter in circuit. Lr tho anode current 
reroains nor1nal. even \\fhen the grid is shorted dovtn 
to ch~is . it 1Jan he 11ssurned t-httt the valve is hard . 
On tbe other hand if tho current creeps up to an 
OlCcosaive figure nnd fluctuates on shorting the grid 
to c hnssi•, tho vlllvo l• probably soft. If the valve 
c hecks satisfactorily, reconnect the coupling condense r. 
An increase in ttnode current. either immediately or 
ofter a short time, indicates that the coupling con­
denser is leaky and is putting" posith·e bias from the 
preceding p late on to the J,lrld and thereby opposing 
tl10 normfll negative grid h1tts. Distortion onu also be 
cnused by a lonky A. V .C. line . This can be determi.ned 
by operating the R.F. and I.:F. gain controls. If 
d istortion occurs o.t ovw1 lo\v aodio levels ~\fheu the 
R.E'. gain is increased on a. strong s ignal. it is probable 
that leakage of tho A. V .C. filter conde nsers is taking_ 
p laco. Where a tuning eyo or motor is fitted. faulty 
A. V.C. action is s l1own by low or errntic readings. 

Di.stortion duo to microphonio action is we U known 
and oon be traced by tapping softly tho ' 'alvos and 
components with IL pencil wrapped with a few rubber 
bands. An often unsuspected source of microphony. 
purticulnrly with sets luwing o buiJt.il\ speaker, ls duo 
to vibration of the \"t\008 or the osci llator t.urting 
condenser. Distortion o f 11 se,·ero fluttering nature on 
strong signals is often duo to poor regulation of tho 
power supply and can usually be overcome by fitting 
" neon rogu lutor tubo nc ross tho oseillator R.'.L'. feed. 
This fault is ro.re now but was p revalent somo years 
ago on somo of tho lower priced oomnHm.icatio!U! 
receivers. Signals accompanied by c rackles or 11re 
intermittent may be duo to mQChnni,.al fo1tlts. If 
s ig!la ls cut ;., and o ut on mo,•ing t he <:l11:i&1is tho 
insulated 011d of o trimmer tool should bo pokod around 
the ,·arious components . .gently lifting resistors aurl 
•·onclensers. :Loo~e earthing tags.1·orn>1led COrU\octions. 
shorts between components und r ha&1is nnd between 
components tbomsoh·os ore nil known to givo rise to 
intermittent re<'option. Be carefu l of scrconed leads, 
mnking su ro t lHlt they are well eart hed Imel thnt tho 
in.~ulntion to tho core is stitisfn<'tory. Vo Ives should be 
"wobblod " in their holde rs . and if British types with 
split pins he sure that tho wi res lending to tho e lec­
trodes arc not broken in the pins. F11<tlty spot­
we lding within t ho v1).)v0 o ften (:l"\uses crockling and 
intermittent reception. 

Excessive H eating a nd H um Level 
:Excessive hooting of the mains t ransform er ma.y be 

duo to shortoo turns in one o f tho windings nnd if this 
is suspected it is n<lv lsnhlo to remove all valves from 
the set and lea.ve tl1e moues connectod. Tho trans­
former should run cool hut consideroble heat will be 
tleveloped if there n«e shorted turns in Bny o f the 
, .. ·lnd ings. Tho only re1nefly is t-0 ro\vind tho tra.n..s­
former. Abnormal hum level in a receiver ccm be duo 
to n variety of causes. Ncgl<JCting those due to fatLlty 
design. whi<"h ~houlcl not be evident in a commorc inl 
receiver. tho most common cause i~ due to ageing of 
tho fi lter condonsors. 'J.'his Clln he overcome by fitting 
ne\v conden.sers ttcross ench ex istinµ: unit. 8 µF units 
being generally usod. A vnlvo with abnormally low 
leakage resistance lietweon heater and c llthodo will 
cnuse high hum level 1mcl short of re1,laciug the 
vnlvo, in1pro,·on1ont n1ny son1otirnos be effected by 
increasing the , ·a lue of t he hy·pit!;S condenser. Modu la .. 
tion hum is n ror1n '''hich occurs onJ~,- '''hen n carrier 
is tuned in and can often be cured ·i,~- connecting a 
pnir of 0 · I 1~F coutlonsors in series, with their outers 
joined to the outers of the mains transfo1·mor H.T. 
sooond1iry winding, nnd t ho centre tap to the 1-ectifiElr 
filament centre tap ofH.T. positi,·e feed lino. 

(To be coulillued.) 
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H.T. SUPPLY FROM AUDIO TRA~SFORMERS 
By w. H. WALKER (2DXS) 

HA VI NO U8<)(1 un audio transformer wit h succMll. 
118 mains lrlllll!fonuer. to provide anodo \•oltogos 
for n cothodo my tube, .it was thought that Rn 

indication of tho outputs to be oxpoct-Od under 
ronsonoblo lood conditions would be or 118Sist11nco to 
othors, since high ,·oltage transfonuors oro now 
ditl1oult. to obtoin. 

Owing to the high vo ltages devolopocl. whor1 tho 
prim11ry of tho nsuul nudio t ransformor is oonnooted 
to tho moinH. 1111 transformers aro not oqu11 lly •uitohlo. 
Tho Ferranti AF5. on which theso notes ore balled, 
employs llCpnrot.o bobbins for prim .. ry nnd secondary. 
and ench o f those is sectionslisod, so th11t tho risk of 
brenkdown is minimised. Tho risk could bo roduccxl 
s till further. ortl~· by layer willding. 

Meuurln1 Circuit Arrangements 
As the only measuring instrument o f first grad(' 

accuracy 1&\'0ilobll'. \VIL~ a '.\Io<lel i .. Avo." ond 1\8 tho 
cuttcnt taken hy 1 his meter. O\'Cn when on ill! highest 
,·oltogu r11n110 of L.000 is in excess of thot taken hy n 
c11tho<lo "'Y tu he aocl its W!llOCiot ed resis tanf'tl network. 
it wrui <IO<'idcd to <li•conuect. tl•e supply 1>n<I to irll'Or· 
por11to it in " Mlp11rnto tcsit circuit (soo Fig. I). The 
0- l rHillimnot cr wo~ used for hoth curTont 11n•l volt11go 
incli<'ntionl!. Current reuding• were oorr'Ortctl liy 

Fir. I. 
Circuit u1~ for u tamlnlns the ope.ruins condltio"• of a Ferranti 

AFS audio tr.an1former used to provide hlcl\ volusos. 

sub.$0qt1~nt l·ornpnril:fon \\fith the•• ;-\ vo, •• whiliiL voltngo 
imlit·11ti<>n~ w(..-(' hfU!cc l on!\ cQmp1trison of tho rcn1lin~ 
on t.ho t,,vo in.struuH~nts ''·he n b oth ,,·ore connc<: Lc.'t.I au 
p11r111lcl nt•rOf<li tho suppl,\•. as shom1 in Fig. l. Tlti8 
ollows tho 11wt(•r to bo inserted e lsewhere in tho c•ircuit, 
by m cunl! of tho plug t o whi<'h it is connC'<'tc<l, nn 
8rrlln((CU1Cllt thot rcJuces the possibility of mCfll!UrC• 
mcnts beiu(( protro<-tcc1 suffi<'iently loni: for th<' rnn ins 
\'Olt oge to chnni:e. During the p rocess of rneasurcm<'nt 
it w11s found th11t tho mnins \'Oltage remnincd c·on•tant. 
o the rwise tho results would hu,·e been to ROnW •'><lent 
inw1litlnt<'ll. He11•lings wbido were rnislcndrng hnvo 
hecn ornitted : for instrurce the secondo~· \'oltogo 
t1<·rol!I! tho trnttsformcr wos measured as UOO. but tho 
millinnwtcr reodinµ clropped from ·5(; to · r, whorl tho 
·• A'•o" w fu-1 t·onn<"Ctctl of"ross tho SCf·ondnry. 'L'ho 
110<·ondory voltage off lo>1d- arrh·ed uL hy oxtrll· 
polntiou- ugr'OO<I <·lol!Cl~· with tho cnlr11hltc•l ' 'oltng•', 
bnsc<l 011 tho Lrun~forl'uer ruti-io . '£hi8 is f4hO\Vll iu Lho 
g ri1 pit ( Vii:. 2) - relnting ,·oltoge output with <·irrronc.-­
fro m whi<·h it oppcors thot the D.C. ,·oltog<' nt zPro 
current. wou l1I l.•e in the ,·ic inity o f 1. 100 \'olt• .• \t 
zero <·urrNot tire D.C. , ·oltagc woulcl ho cqunl 10 tho 
pe11k A.('. volto110 onl~· '~th o perfect <·ondcnsor. 
Lenkngo<'urrcntsctso minimum boyontl which current 
cannot be further reduced. 

l':x11mir111tiott of the g raph ghowg thnt if tht.> trans. 
fonuer i• to he ullowl!(I t0 prodtle the high ,·ohugcs 

required ( 1.000 \'Olts in tho c ll80 of tho ~;CR30). all 
106808 mtJSt bo reduced ton mirurmun. Tltis rules out 
tho possibility of using scriet1·connoctcxl electrolytic 
ronden.5cr~ for smoothing. II method which is ' 'ery 
convenient '""hon n drnin of o. fow· 1nilliuinpores can be 
tolerute<I. 

After the measurements hnd heon conc·luded. using 
a" Peak " LiJ.F condcrtsor r11totl 11t 800 volt.s O.C. work . 
ing. it wrui decided to c'on1h1C't tests with two scparato 
paper dielectrici condcn•crs. Thn first rondenscr 
(c11pacity O·liJ.F) showod thot tho O.C. \'Oltsgo WM 
mointoined at the same value. whils t tho second 
condenser (copacit~· 4 IJ.1'') rcxluccd tho voltage by 
noorly 200. proving thut tho power fo<'to r. e ,•en of o 
paper dielectri<> eonden8Cr, must bo watched when 
)()11.'!()8 oro of importance. 

When the tuhe is finoll~· incorpornled into an 
O.'!<' illoscope 0 pair of lµ r· 800 \'Olts 0.C .. working 
('Ondenset"S will be used in eerie~. 

Tabulated Results 
The load consisted of three 0 · 3 megohm (roted 

voluo) NJSistors in series. Tho total ,•oluo was 
rneosured as l.G00.000 ohms but tu! the nctunl value 
woulcJ. oppenr. from the r<l•ult~. to be so1nowhat higher 
thnn this figure, the lo11rl vnluos shown in the 6rst 
column of tho toblo 11ro pos•ibly in error by a fow 
pe r cent. The otlia r figures c1uotccJ. arc. Oii previously 
oxplni..,xl, either rondings obt11inoo cJ.irectly from tho 
" Avo" (a toper\ parts of the scnle) o r readings based on 
comparison with tho•• A'·o." RoodingsolJlninod directly 
are marked with an nswri•k. 'l'lio8e uot so marked, 
arc likely to be little greater in CJTOr thun would be 
ex peeled from n fit"9t·grndo instrument. 

"Loatl. 

Avo amt 1·6 
lllt'll:Ohll t."J i11 
1• fl r n 1 I €• I 
(31< 1.0IK• ohm•) 

A"o only 
([.f)(),000 ohmt') 

·30 

• Rt>:ldfn~ ohtAhwd dln.."<'ll.) -

A.C. conditions for tho figures in t he third line 
\\•"'rO : -

Primar.1· curront 3 · ~ mi\. Primary ,·oltage 240 at 
50 c.p.ij. Sceondary ~urrcnt · i ml\. 

Compar ison between AFl and AFS Transformers 
ru order to u,;c·crh1irr wl1otl10r tho lower resistance 

of tho wincllngs u•C<l iu tho A 1-'3 tr11n~ formcr ga,·o nn 
nppt'Ocinhlo iuc re-1180 in D.C. voltu.'(O o Lt'i\f1s lOrrner of 
this t»pe was snhstituted for tho 1\lo'i;, 

,\feosurcment.~ tokc•n with tho .. A\'O" s loowccJ. tbo 
resistn1u·es to be OJlJJroxi1nntcl~· :-

Al-'3 : Primar,\' l.SOO ohm~. SO<-ondor.'· 27.000 ohms. 
AF5: Primar~· 2 . ."iOO olim~. ~Ol·ondar» 33,000 ollms. 
With the lood adjusl<'ll go tha t tho corrected 

c•urrent reading wos · ,;4 mA. it wos fow1d that the 
D.C. , ·oltage w88 now o:Jo. whilst tbo secondnry 
<-urront was tho samo as beforo ut · i )JA., but Uoa 
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primary current had increased to 4·5mA. vVhen these 
figures were taken tho mains voltage had dropped, 
slightly, to 235 volts. 

Suitability of Other Types of Transformer 
It is impossible to make a comprehensive statomeot 

regarding the suitability of a ll audio transformers for 
the purpoaes referred to in this ~rticle, since the '!-esigns 
vary so widely. but the essential roquu-ement 18 that 
the insulation must bo able t o withstand the voltages 
developed. This refers not only to the insulation 
between the two windings, but also to the insulation 
between turns at different potentinl in t he same 
winding. The inter-winding insulation rosistn.nce in tho 
case of tho AF5 wns measured as 14 megohms but as 
the transformer is many years old, minute particles 
of dust may have entered inside ~he shrouding .. 'l'his 
resistance is however sufficiently high to prevent mter­
wiudingA.O. currents rising to a value likely to dnmago 
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Fis. 2. 
Curve rclaclnc: O.C. current with D.C. voltage to llluscrau~ 

volt;a.co rt1ul:ulon with AFS c.nnsformer. 

the insn \ation . Since bot h primary and secondt\ry 
winclings ar? usuall;y: earth~ ~t some point in most 
power circuits, tho mtor-wtndtng current ea1mot be 
ignored. l'ho gauge of wire used will limit the 
mnximum current which may be drawn from the 
transformer. T.he p. r~1.ry eur_rent i~ l ik~ly in most 
coses to set the limit, especl8lly tf primary and 
secondary are both wound ~vith the. same gauge of 
wire. In tho case of the AF 5 tho wire used for the 
primary is No: 47 gaug~i. so that under t~e C?nditioM 
npplicnble t o hne throe Ill the Tnble, the wire is wo_rked 
at a densit y of about l ,ZOO amperes to the square inch. 

'.rho cro!IS sectional area of tho core is never likely 
to be too srooll. nor is tho total weight of iron. In the 
case of midget t i·ansformers s~Bll ligh tweight cores 
are liable to bo necomparLied by too small a number of 
turns for the purpose ; this then will bo tho deciding 
factor. In the case of the AF5 the cross.sectional 
aroa of the core is I ·05 squar e inches, with a primary 
winding of 7,600 turns. Although this winding on 
such a core gives the AF5 its excellent frequency. 
response tho number of turns is far greater th8J'\ is 

I 
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necossary for power purposes. a fact largel~r rospo~­
s ib le for the limi t wh.icb is placed on power output if 
the Yoltnge is to be maintained ot a high value. 

As a rough test of the suitability of l)ny particular 
trnl'lsformer . connect its primary to the mains, and 
meusure tho current cons1.unption wit h the socond1lry 
on open circuit. If tbis a<>reos c losely with the value 
t o be expected from the loductance of the primary, 
it can be assumed that tho tmnsformer is withstan.ding 
the voltnges developed., since short.cir-cuitecl turns 
anywhere would be manifest by an increase in current. 
l'he mensu.red prim11r~' current of the AF5 with the 
secondary open.circuited wns 600 micro-amperes, 
comparing with a ca!culoted value of about 750 
micro-amperes for an inductance of 100 Henrys. 
(Resistance is negligible in compnrison with reactanee 
in this ease.) E'•on if the inductance of the transformer 
is low, and the currout consequently high (since there 
is a phase difference of nearly 90 degrees) there need 
be no doubts regarding the nbility of the wire to carry 
the out-of.phase component. 

No allow1mco haa been mnde for smoothing in tho 
figures given, but i f the conventional high resista~co 
is used, tho voltage drop can be calculated qu1te 
easily. A small smoothing choke from a battery 
eliminator has been found to provide sufficient 
inductance, and its use mlnimises voltage drop. 
Alternatively, o. second audio transformer con be used 
for tho purpose. For this function the insul11;tio.n 
resistance is comparatively unimportant, but it is 
necessary to earth tho core. Assuming the positive 
sido of the supply is earthed, rui is usual with cathode 
ray supply wilts, the potential between ~ndings 
and core is consequently small. If the chassis should 
be connected to ELT. negative, it would bo safer to 
connect tho choke in the negath•e line. 

Mr. E . W . F a ir (BRS4095) is thanked for his 
~:>-operation in U1e course of this enquiry. 

Cash Sales Department 
'.l,lhc rouowlnp: items i're now in stock at I{ca<lquartc.N :-

Members" )lotepaper (new st)•li:), 100 elleets • • • • Ss. ll<I. 
Car Plac~ue of :Emblem . . 3s. Od. 
ltubbc r titamp or J::rnblem . . as. Qd. 

'l"he ~bovo Items wUI be sent post free t.o nny add""'3 In GreM 
Brlt.•in on receipt of remittance. Or<lers for .Northern Irchl~d 
nud :lll J\Cutral eountriCB are despO.tched ma the Censorship 
authorities. 

:·········· .. ··· .. ·····-... ··········-········· ... ·····--..... : i OUR FR O NT COVER j 
: The cover illustrnlon records two notable milestones In : 

!::=:: valve d~velopment u typified by the Mullard EF39 ind ::::::. EFSO. The former 11 the h:ghly efficient R.F. pencode so 
-widelt known a.nd used jun prior to the w~r : the liln er 
embodies the new technique of chc "pinch- less •• a-11-glus 
construction which opens up new PoSSlbllltlcs 1n radio 
design. 

................................................... 

~iltnt lttp~ 
With deep regret we record the denth of Mr. Gool'l(e 

Curnul, G2KY. whoso ho1ne was in Manchester. ltr. 
Curn\n had been a mc1nbcr o f the Societ}• since 1933 and 
his cnll was well known in 111Auy parts of the world. Our 
S),npathlce nrc extended to his sou, Sergeant 0 . Curran, 
and o ther relntives. 

tt 18 n.lso w11 h deep regret we record t he nnmr.s o f the 
following members who b..~ve m:\de the Supreme Sacrillce. 
Fllghl·Lieutennnt D. A. Ashton. R.A.F., BRS4519, of 

nnrerk..ay, Essex. 
Sergeant F. 1'. Bramley, :R..A.F., 2FMX, Of Moira, near 

Burton-on-Trent, Staffs. 
Sergean t fl, Maxcy, ll.A.F., BRS7498, or Grantha m. 
SergcM1t F . W. Port-OOU$, R.A.F., BRS5286, of Poplar, 

Loudon. 
Flying Olllccr T. D. ReWy, BRS5325, nf Newport. ;,[on. 
l'UoL-Olllcer WWinm O. Sim1ll!<>n, BRS6000, of Cnrllale. 
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DIODE DETECTION AND AUTOMATIC 
VOLUME CONTROL 

By w. 0. JOHNSO>I (2BJY) 

THIS articlo will attempt to prosont in a sim. 
plifiod form tho fundamental principles underlying 
diode dotootion nnd automatic volume control. 

Tho lotter depends mainly upon the provision of R.F. 
amplification, using variable-mu valves, whilst diode 
dotoction must bo proco<led by o. reo.eonable a.mount 
of R.F. amplillcation, since there is no voltego 
ampliflco.tion i.n tho valvo itself. 

Flr. I . 
lllu1trates a d iode valve connected as a de.rector. The circuit l'l not 

1 ultable for pr1ctltaf purposes u In.stability occurs due to R.F. feed· 
bac~. RI •5 mtsohm. Cl ·0001 1•F. 0 ·01 µF. 

Diode Detection 
F ig. I depicts a diode valve connected 88 o. do tee tor, 

Tl isan intcrmodiato frequency transformer, R I adiodo 
load resistance connected between I .F. transformer 
and earth. Cl a b~·Pl\88 condonser for R.F., and C2 M 
audio coupling condenser. An alternating current at 
radio frequClncy. tho amplitude of which will depend 
upon t ho signal voltage ii\ the aerial plus tho effective 
amplification of tho prevtous stages in the recoivor, 
will flow in tho I.F. tr6Wlformer, and when tho I.F. 
transformer secondary at " a " becomes positive with 
respect to " b," currant will flow through tho valve 
and RI will become negative at "o. " \vith respect to 
Rlb. '!'hie process of rectification causes an audio 
frequency voltage to bo developed across R I which 
oo.n bo foci into 1111 audio amplifier via tho coupling 
condenser 02. Tho voltage may al!IO bo fed to the 
grid circuits or tho mixor st.age o.nd the R.F. nnd I .F. 
amplifioni. If I.hose stngcs employ variable.mu 
valves, then their effective amplification will be 
reduced in proportion to the incroMO in voltage 
developed across RI. This circuit is Ul\lluit.ablo 

Ar. 2. 
An lmpl"Ovecl at'ran1ement usln& st.opper resistances.. 

Rl.l •5m•rohm. Cl,).4 ·0001 µF. 
Rl 50,000 ohms. Cl ·01 µF. 

Tl, l l.F.. tnntformers.. 

however for praeticnl purposes since some radio 
frequency will be fed back i.nto tho R.F. o.nd o.udio 
st.ages of t he receiver thoroby co.using serious 
i1\lltabWty. 

Tho circuit of Fig. 2 illustrntCl8 an improved desi11,n. 
In this case R2 is tho diode lond resistance and RI 
an R.F. stopper ullO<I to provont radio frequencies 
gcttinp; through into the audio et.ages. R3 is a stopper 
resistance i.n the A.V.C. lino to tho I.F. grid circuit. 
Similar resistances must be connected in tho. A. V .C. 
line to any controlled atagos. This circuit is not 
coO'lpletely satisfactory, since tbo A.V.C. voltage 
will still be developed on wealc signals with tho resUlt 
tho.t they will be to all int"°nta inaudible. 

Double Diode-Triode for Detection and A.V.C. 
In Fig. 3, a double diode-triode is connected in a 

oircuit in such a manner o.s to overcome this difficulty. 
In this o.rrang'ement ono diode is employed o.s a 
detector whilst the other provides A.V.O. The triode 
sect ion amplifiee the reotillod audio output of the 
detector diode. RI is the load resistance for the detector 
diode and R2 o. separate A.V.C. load rosistance for the 

Fir. J. 
A pracdcal drc.ult employlnc • doubte .. dlode triode. 

RI, l, 4 ·5 m•rohm. Cl. J, 4, 5. 6 ·0001 µF. 
RJ S0.000 ohml. Cl · 01 µF. 
RS 1,000 ohms. C7 25 µF. 

Tl. 2 l.F. tran•form1n. 

A.V.C. diode. R3 is o. R .F. stopper in tho line to RI, 
o.nd RA o. R.F. stopper in tho A.V.C. line to the I.F. 
etoge. [{ other st.agOR in tho receiver are controlled 
they must include similar R.F. stopper resistances. 
Tho remaining components will be familiar. R5 is the 
cathode bias resistance : CI, 3 and 6 are R.F. filtor 
condensers and C7 the cathode by.paas condenser. 

Altemo.tive methods of connecting the A.V .C. 
dfode are shown o.t C4 and C6. The connection shown 
dotted is more often used, since tho receiver is less 
selective in this position, rosulting in better A.V.0. 
action on the extreme sidebands. C2 is the audi-> 
coupling condenser to tho triodo sootio11 or the valve. 
It will be o.ppreciatod that, sinco R. l is connected 
directly to cathode, tho dotoctor IU\odo will not 
recoivo a negative bil\8. Consequently the A.V.C. 
looo resistance is eonnootod to earth to provide the 
A.V.C. anode with o. negative bil\8 in proportion to the 
voltage drop across R5. 

With the valves commonly o.vo.ilable the negative 
bi88 developed is about 2 vol~ honco the delay bil\8 
will ensure that no A.V.0. is developed until &he 
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signal llmplitudo OX<'eed.i this nesrativo bin.•. As I\ 

r~ult wt'llk stations nre fully amplified. If o bRtlMY 
,·ah·e with " directly heated filament is used tlwn t ho 
detector Rnode load resil!tance is connected to tho 
earth line 11nd t ho ;\. V .C. load resistance iM b"ttery 
bioaed to between - I i and -3 ,·olts. I n tho more 
ambitious t..yl')C'f of co1nmunicat ions receiver it. may 
be desirl\bl~ to apply different ,·alues of nei:cntivo bills 
to individuul vnlvCI!. in order t-0 improve tho signal. 
to.noise rl\t io. This may bo done by splitting tho load 
rcsistanro It l (Fig. 3) in to two or moro sopomto 
resist '"'~l'8 nnd by connecting the ju notion to t hoso 
stnges whi<"11 do not requ ire t he full A.V.C. vnllnf<O. 

A 111 11nb<1r of vnriotions are possible wit h A. V .C. 
anrt diodo detector ci rcuiM. end after study of tho 
fundomcnt nl prindples outlinod above. t he bc11in11~r 
will find I hat he ha.. beforo him 1• wide liold for 
int<'r<'Sting and iructrurth·c experiment. 

MAGIC-EYE VALVE VOLTMETER 
Uy C. A. MACKAY. :!Bl17.• 

T
H~: in"1r11mcnt to be de><cribed differs from the 
u.ouul M"gic-Eye ,·oltmeter in thnt no voltmc~r 
o r slido·hack control uro employed. F urther. tho 

supply requi red is only 200 volts D .C. 'l'ho input 
,·oltauo t o tho instrument is rend directly from I\ 

cnlibrnwd potent iometer. T he voltngo rflngo is from 
IH) "° ~OH , ·o lts A.C. o r D.C. and is nce uroto nt oil 
freq1101wics between 51) c /s. nnd 12 Mc /s. 

C ircuit Description 
Tho 1t11odo <-urrcnt of \

0 

I is maintained ot n1>proxi­
m11tdy rut ·Off. thoo to the tixed bios developed uc·rclll! 
R:?. An input ,·oltago npplied to the grid tl\loSl.'8 nn 
inercase in unode l'urrcnt end on inrrc1"UIC(I \ 00 ltogo 
drop a<·ro'I.• H:!. Cf tho slidl'r of the pot.c11tio1111'lCr 
is set 111 the tothodo end. the positive , ·oltngo IM'ro!ld It:! 
will be npplicd to tho grid of the )lagi.-.Eyo via In. 

Circuit of Maik·Eye V~vr Voltmeter. 
Cl ·01 ,,f, RI 6 meiohms.. 
Cl S 11F (non·lnductive). Rl SO,(X)() ohms (wire wound), 
Cl I 11F. Rl. 4 I me1ohm, 
C<t 8 ,,F. RS S0.000 ohms. 
CS 4 11f. R6 20.000 ohms. 
VI AC HL. R7 2.000 ohms. 
V1 6GS. 

C alibration 
Bcforo tuking n rrnd ini: the edges of the Rhnclow of 

tho M11i:i1··E~·o must be nrndo to ju"t to1wh hy 
ndjustinµ t.ho bius c·ontrol (Ru). Durinv this opcrntion 
the input l~rminu l• (D.C. u•l<I E.) must ho shortc<I 
nnd tho "I icier of Ji:! plL1ced at tho tathollo ond. If 
now tloo • horL·<·ir<Juit is removed and o volt11i:o npplied 
to tloo input, lho sluufow of the o~·e will open by u 
cort11in nmoont. Tho calibruted 1>ote11tiomotor (R2) 
is then adjou<to<XI until the "e~•e" just ~loses ogain 
and 1ho ,·olwao read directly from tho scn lo. 

Tht> pOl<'ntiomctcr can be calibrated at a frcc1ucncy 
of 60 ~ s by fe<.xling standard ,·oltagcs into lho input 

• IHI Wlll30r llorul. \'ambrldge. 
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from n mains trnnsformer. An accurat.o voltmeter 
mW1t be placed acroes tho input tenninels and a 
variable resistance connected in l!eries with the output 
r rom the mliins transformer. 

rt WM found that t..ho vnluo of the l'Onrlenser C2 is 
rather critical. a higher or lower ,·oluo than the one 
SJ'l)('ified produc ing n dil!Croponcy between A.C. and 
D.C. reatlings. 

L etters to the Editor 
Amateurs o r Experimenters 

DllAR Snt.-'fhe tcr111 ... 4. mflt~·ur " l11 of lnl-0 being iocroosin~dY 
U!Jii.'<i In edilorin.LJ. artlelew nnd lrtt~rw 111 the Society ~•ourntll. 

Uy far t he great-0r number of n.s.o.u. 111entbel'8 nro ac.riousJy 
e1nmged on radio experhnentnl work. \\thllo nullo and allied 
11ubj1..oet« a.re our hobbllis <K't .Rrc 1101. lntercttetl u amateurs in lhe 
comiuonly acceptC'i M=.•lM'"· 

The R.S.O.B. ls• ocl<ntlft• Soelety. •n<t the continued growing 
ll.8C or the tem.1 •• amateuT ·• h In thlt ".">' a ttlroamdeslcp--mucb 
to be deplortd. 

I •UU"8t that the Society mak.e an otd<l•l otatement reganling 
this matter. 

Youns ~dnt'frely. 
ll•llD\0 O. II . SJUTll (C6\'XJ. 

WWV Standard Frequency Transmiu lons 
'DE.AR SrR.-Enrh· h1 J1me It was noth"t-d that the telephony 

Rnrtoru1remcnt wa~·l.>e(ng rt"tul 90n1cwhAt (r\8ter th..'\n pre,•fously. 
'fhllf wn.~ ~1.L~ anot her sentcne"C had been added but tho whole 
nm1otmt-e11lcnt had gtlll to ho t'OIU J•feff'(l Jn one mJuute. 

1'hc. new sentcn<·e 1"1 RM fo llow": " The 4,000 cycle fnoclulation ht 
0 111ltted nt. night. from tho 2a U11tl th'' 6 rnclltu.wclc broadc.'\.&ta." 
'l'llla 8('ntenc:e should bo h1ict.1rlL'C.I h11111et11t~tc ly oft.er t he scor.enco 
c11<1l nk "!lOth second of ,..nrh m inute." (Soc J uno .UU1Ll'.1'1S, 
J>ll~C 18~.) 

v o 11nJ rn11hr1111y, 
W. ~.('RAIO (OMOJJ). 

Consrats. 
e To L.A.('. 0. K .• \d•n11, l BOU. or l'orth. OlaonOflllln, wbo!e 
wire re~nll}' presented him \\Ith a druuch1t·r. Aun lbrwuet. e To ){r. •nd :11.ni. W. ~. l'oll~. 03AY. o( Blrrnlngbano, now 
proud 1•rcnts of a son. Peter John, born Ms>r 2.Sth. 1944. e To Mr. ond ){rs. 1.. 11. f'mwky. 03DT . lilt< or Winchmore 
1-Ull. l .ondoo and uo"' r~id('nt In Hath. on tht' birth or• 90n­
C:anlntr 83,·ill-on :\L'l\' 17. 1Q44. e To llr. G. \\". Part:~r. ltRS.SJl O• 1uul hi• "'lre. of ~u.neatoo. 
\VnNicks, on tbc birth of il 1hlnl eon, Sle\\art Termot.-e. 

H ospital ity Offered 
Mr. ll. IA'febure. 9RS• 093. it Herwood ttond, Suttou Cold· 

f\t•ld. \V;nwicks, will be pli•n&('(I to t'Xl~1,1l ltos11ltal1ty to \'l.3ltlng 
Amcricttu omatcurs. Tt>Jer1ho11(' t-:rJlugton a2ua. 

Can you help 1 
?!f r .• T. B. l:loseoo, 2 FJ!\1. ~h>rlnadnl1-. \Votrnrn Snnds, .lllctchlelt 

lhickg, seeks infonn.'u ion o n n.c·. ;uu1,l lfh.•rM. tit• UJHls that most 
or the! stanJArd 1-0~thooks tri'at. I Ills auhJt•ct 1kctchlly. 

r,,1. l'rofaze. BRS69• 2. 100 'l'l w ~lull, l.AJndou, ~.1.,, &eekH 
l11forr11at1on on the rcmolC eontrol of mo<lcl oln.-raf\ l>y me:llL~ of 
nullo. 

New Book 
R .. U>IO \T.n 't£S A...'OD TUE 1 o~osr11ttRR. H)' T. \\'. ffen11insrtoo. 

Published hy llUf!! & SOn._,, Ltd. l'rl<"e & .. IJy l>OSC. G!. 3d. 
Thi! l! not a tc-_xtbook in the "~'flttd S<'l\11(" or Lhe wont. 1~ 

rontains no rlllltl~matics )'et It iU('('{'\."-1! 111 1ln>\•ldio2 the reader 
with :' dt"ar and eonciic Art'Ouru. of 1>hcnoowna whlrh, up to bu~ 
n re"· .)'l"al"$ B.go. w:is little uucle:nnood oullllth• nd,'1t.nced lfiC.if.otific 
cin•lt..~. 

1'11l· author introduC("R the 1ubJrrt "Ith n tdmt>le d(."Stription of 
aruuntl and sky w:,ve thMry. ('ha1•tt1r 11 tlea~ 1•fft.-cliv(•ly with 
the :;un nnd the 10ll08f>htru. Chn11ter I LI de:K"tfh(•s how the 
Jonwi1•liere is iSOunded. I On0&11hl't(I VArhll lllll", unfl Lo1u:· 
Dl1'1aucc 1'mnsmiuio n form the aubkets of {;tm1>ters l V aucl V, 
whllsL tho IASt. cht\J)tcr 18 dC\'Ol(;'(I to tl t.kt4crl1)tlou of IOllOSpbero 
J)ldturlnuK-e! and oth1·r A hnormnllth'.14. 

'l'hu text i:J Ulu.>Jtmtod w ith llUlll<'l'()U8 llue dlagrtuns nod 
8kOl Cht•i;. 

Jladio iunntcurs will Rn1I wlthlu Lho OO\'Ctt4 of this new book 
much chat. will int.ere-bl. them. .LC. 

*
I S YfJ IJlr 

Subserlptlon Due? 
Prompt paym e nt assists H eadq uarters 
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BRITISH ISLES NOTES AND NEWS 

DISTRICT 2 ( North Eastern) 
D.R.: C . .4. Sharp (G6KU)..._50 Moore .·h,.,11ue, Wib1ev. Brad· 

ford. Bfd. 10772. Scribe: 11. Jkwll" (G8U0). 13 Ol1a11do1 
.S~n:.i, KtiQhuv. 

MomOOM! nro .. k0<l lo note the D.R."• change of tuld ...... 
J\f(JJ'lev.- A mooting o f the Morley nnd District llndJo and rr elc· 

vlilon SOclct.r "'M he.Id on Juno llt.h, when llr .. r. U. Bate mnn 
G6BX~ gave a lccturc--<1cmonstn-tlon on the . ··• CnUlod c Ray 
Osclllogrnph." Amon~ thOfiC prosent were C&YV1 6IIX, NP, PL, 
0.0. S UO, WPI 2cc11., JiJlV, BltSl l ;;I, 6893, u70fl. 67:l0, and 
~ess:rs. Brocho me, Green nnd Bunter. 

06.BX a11cl 800 were recently $riven a demonstration by 5YY 
o f hbJ homo-built 10·\·ntvo t:omnmuic;ltiOn receiver and were 
iue.atly lmpr(.'88(.-d by Its :lpJ:letunnco an<l 1>e.rfonuaru.-e. Mnl. 
llemunon~ I• thanked for 1irovldln~ tea. UllSt•S93 Is ~ulldlu~ a 
mull·i-rangc lest. rnctr r t't'>ve.rlng A.C. o.c .. nnd resl.stnnee. He 
reQuJres Chrce J.}'. trnng.fonne.N: nny offflf$? (1'ry I\ s mnll n(I. F.1).) 

llalifa~ and Sf>werl>v llridue.- A rnootlnµ Ls w be held on 
Sundn~·. JuJy 23rd. at 3 l'·m., nt. the home of tapt. 1Uch:lrda. 
BllS0042, 3 Henth Pnrk ,\ vcnuo, lfallfnx. Wiii tho;oc lntc uding 
to be present 1>lca..."C scud n p.c. to UltS66.t2 at tho a bove :t<ldreM 
or t.o ihe '£.R. 6807 '"'" heard Sin1rapore on 0 ·4-1$ ).(e/ s .• •nd 
would like to henr from norono else who hna Jogged thf.s stnUon. 

Geucra/.-C;ipt. Plnt.t, G2VO, was married on .hmc 14th t-0 
:MJIS!I W. ).L IJnlley (W.A.A.P.l. t»niuntulatlons. #12 semis 73 to 
28.TO~ '~'hO 1$ now l;'. / J_. t . H.A.1' ... OXJ_, lui.8 trnccd 6AZ1 who ls 
also .If ./Lt., tuul iloi hAJ>P"' o n nullo work. OXJ .. Sigunls Otnce.r 
in the loca.1 1:1.0., S."\'.\"S the~· havo bulJt most. of t holr i:cc-a r therH­
~Jvee. 3.HA rcp<>rta that Stt \' l.s still wit.la hhn but, 3U P and Ss:rt. 
\V~~u. arc buck lu (; • . U c sends i3 to 2Dll :md would like to he11r 
from 3K F. GSUO. 

DISTRICT 3 (West Midlands) 
D.R.: V. M . Dw111md (G5 VM), "TM CM1lnul1.t Hanlev 

CIU!h, Worcuar. Scribe: E. J. WU.on (2PDR), 48 h ·eubourn< 
Roal!, Olton, BirmiJ1gham. 

lJirmi11uham.- 1'llirty-llve rucmbcrs nnd \isltors were pres<!nt 
at : .. 1ue<:Uni:: of ~1.A.ll.S. held 011 '.l~u~.'!tlfl.y, J une l3t.h. nt the 
ChnmOOr o f Commc.rrc. Now Street. At thl~ ml"'C-tiO$r ~fr. Geonzc 
Brown ~m.ve n vcr'.'~ i ntercstiu~ talk o n llron1t<mtlnu: nnd Science, 
tlcaling in broad ~ufllnc with his own Ideas of lhe fururc possible 
I rend of broadcasting und U.H .1-'. sen•lcea. 

A 1c1.te.r luus h(..'Cu recelvt"tl frorn A .C. l " ' Moorwooc.t, no w S(:rvlug 
Jn lndltt . Ho wlslt-08 t-0 be rcmc.rubertd to :111 QJd rriends and to 
members who m he· met in District :'. 

Conmtru.- lt ls lcanu. from G5CHt thut In rf'JU)onae t.o his 
request. for names for a •· u:ct.·tOJ;Cether, ·• :t i.. Jcast one re~dy hi-1~ 
ooen ret'Ol\'e<l I 2t"0Jt. 

DISTRICT 4 (East Midlands) 
l)qulv D .R.: AUl<rt E. Clip1toru (G8DZ), 14 Epper1to•• 

Rood, Wut Bridgford, No/U. 
Daby.-A 11u .. >etin$t is to he held on .JuJy :JO at 3 p.m.nt. G:?OU, 

43 Ke nihvo.rth Avenue, Derby, wheu Mr. l{. Murntt, llHS40il , 
will giv~ fl Mlk on hu;nlnting 111atcrlnl11. If possible n workti visit 
wUI nlso he arranged. (oit& G20U). 

Leitt.ster.-Althomth t he nttcndtuit.'C wns low. fntcrust. wng 
cxceed.lngl)~ hiah flt, tho .hme 111eetinu held nt. BHS532:0. i\tn.ny 
useful pieces QI' :\pt.mrntus were dcrn.ons tn,t-ed by our host, 
JUc.lrnJiu$l fill fttkCllllOU!l hOflt(}•llUU.11! }{o r$-O- rooonfor or whiC.h Any 
nmnteur mls.i:ht be proud. Tho works hop too, which hnd beei1 
well··Cl,Ui t>J>(..-d , e::tmc in for a fol. of ntt')ntlon, CSJ>ecinUy Qn the 
part or CSCZ. Mtcr an excellent lei• (lhHnks l-0 Mrs. Pretty), 11 
d ebate on last. month's Editorial ens ued_, wHh the result, ft J!J 
rumoured, th.a.t. ovo·s R.~t.E. 001 will bu " lnmsc, dn.l.wu uod 
quart('red "at the next mootlnJt I 
Congn\h~. to 2RHG _ (Tt.A.J".) on hi$ rece11t1 n:rnrringn. llc hus 

Just. rct.u_rnod ho me A-fler thl'\.-e r can Ju the :u.1;:. Cougmts. nlso 
l-0 our o .. n .. G2H f. OU bis 1no moliou to S./ Ltlr. Best o f luck to 
our T .lt. who ut che time o f writiog is passing (wo ho pe) au 
exnmlnatlou. (06VO Jor 1Jl!S56()5). 

N<A.Ui1i1ll()m.- Au lntt•ro!litln" Uncllo Q1di t()Ok place at f.he Juno 
rnt.-ctiosc. follow<'d t:w tea (thnnks to ~tr. ('hnrles ]j, \VIJli:uns). 
Lnter a d emonstration nnd till k on hi.$ h<unc·bullt> Signnl 
Gene rators, V1llve Volt J.\foters. a1•d Universal Mew~, wns given 
IW JlltS551 4. 

ln .July lncal u1cmhera nre to joiu lhe Derby Group at. thclr 
monthly mcctin". 

It Is hol)C."(I to "lslt the .Nottlnghnm R etllffuaion Centre ln 
.Ausmst. GSDZ wou.lrl like t o hear rrom members who 1uo likely 
t0 be present on that cw-tmion. 

l'dtrb.<Jrouuh.-Tho 'l'.R . report,s Rn inc rease in nc t hrft.y In th!.$ 
~s:e--i. JUlS572i liS workin g 0 11 1ul nn11d.itler w~th two PX~.:;·s · 
JJl( S7410 nnli T . Jt. a re on "sco1>e•: .llr. D. W. Wheolo on ti 
p0rtahlo U.P. rccci\•cr with tuned Fl.l'. Bnd D._E.'1'. a.nodt"!, 
whl~h Increases sc.us it.lvlty <..'Onsiderttbl.>·· (via 2FOV>. 

CSDZ. 

DISTRICT S (Western) 
D .R.: R. A. BarlU:U (IJ6RB), 31 King'1 D rioe, Bi1hop1ton, 

Bn.tol. Dri1tol 46960. 
Uri1lol.- Tho nttf•ndanc~ at the mmal mo nt.hly mcctlng wa.s 

much below the nvemge we have had In rcooul mo nths. Two 

membcrg fron1 ll:uh :i~.afn managed to com e ncross, and wo were 
ve ry pJellJ5Cd to see them. Next mc:cting, Sunday, .July 23n:l. 
Uuth mcetlng3 h :l\'O ni:-n_in been sua:a:rest.ed by several mc.ml>eN 
now In that. locality. \VIII all tholie who could nt1-0nd s uch meet· 
tnus:. if urtnnsccd, ploo~ get in touc.h with Mr. A. S. \VllJ.U11oa, 
BRS7383 7 0 11la11d• Jload. Saltfonl? 

The .o.ii. "'"' ple•ISOO to roceh·e "' letter from S HO, o r Cindcr­
ford, now iSCrvlng wUh the R . . E. He hopes to at~od mectln~ ill 
Gloucest er or Chellcnharn In the no t too dl!tfrnt fu111re. 

C61tB. 

DISTRICT 7 (Southern) 
D.R.: U'. Jo~ . R"'''" ((J!) ll'P), " .. \liltMon~1." ,1f11vford1 H' o!:iuu, 

.Surrey. IYokli'llJ 15$0. 

'T'he Southern P.O.~(. , r11oro rull)' reported elsewhere In this 
issue. wns n great i!UOCCM In 8Pitc Of consldcmble diOlc uHleit 
('"<pcrlc.nced by the orgmtlsers, G2l)P. 3S'l1 aud -8ltS3003. Cert.aln 
obJeets Hying f~l6t the wiJiadows provided n OOlmter uttrnctlon to 
Clnrr)r's talk, but. he "'JJlaly overcame the 001111>et.ition and held 
the gathering with hl:S cngrn&Slllg necount of Socletr ucth•IUcs 
+llld r1ICIM. 

1Jf>un1t m.otllll.-Follo\\inp: tho not.(I In t he lut f.ssu(' rcgardlng 
tho 1JOSSlbllitY o fa meeting In Boumc mour,h th'" res1JOJl8l' has boon 
tmtllricu1, to bring the proposal Into ~'""· Details \\1U l~e f01UHI 
u nder " Forthoomln~ Evcuta" aml If there is u wo rthwhile 
:utendanec It fl' h(mcd to :,rmnge regular meetings. 

(via 2U 1\0.) 
Croydon.-Thc m:iln fenhtn' of U.10: Juno mooting at t he 

Croydou \'.M.<.:.A .. wa.s 1\. talk on " C:arric.r Telephony," by 
l.t .. F:. l llott, 2.r K. A mOJ1t interl'8tlng subject with n large 8co1>e 
fo r exrx:rlruout nn1J much (!njoy t'<l by th'" 1-l mcmbcn flNJsent. 
nmong whom wrre 21fP, 2JX. 2UA, 3S'I", 5JlT 21UIJ), 15~5 3003 
4324, 4584, 53ti', 7Q.43, 21)P and n ' ' lsitor. \Ve wcro. sorry t'o hea; 
t1f :JS'r'a nnd 4_324's bnd luck iu a rf•ce.nt m id. Con1tr.1t.g to 6R'J.' 
~C.I~ ....... on his 1uu molion to .\lajor. De says nll t hC> JtruHO 
ll:nldbookg a rc <m sulc in Cniro lnc:htding the U.S.G.U:s. &ic 
"}'ort.hc..-011Hnj.: "E,·cnt.s ·•for d elRil.e oft ho ocxt. meeting. 

(Dia C20P.) 
Cmtl.tdon.- 02-UA h:UJ reconth' been disehnr,qcd rmrn the- R.A.F.'. 

on med ical grounds n.fl-0-t scrvloi;t for Lwo ~rears In VU 113 E't./Sgt. 
Dllriug his stay he . mot se,·~ml n omh11ou anmw uNJ. Our 
syu11xlth1es are cxter1ded to 2'K U and lda pa.rents u1io11 the Jo!\8 
o fhi••l •t-Or. 2780. Jt.C. of S .. bas l>G-en uwr1rdt'<l h t. fln! I strip.,. 

• (via 3003.) 
lteadi~t(l.-f'. A. Jtudtllc-, 20[0, ndtlrcssed the .TLrne meeting 

UJlOU VHP .Equl1>meut. Di.seu!ISl011 ron(lt."<I over vi•h'P.$, circuJt11. 
nod ne rials. 'flmnks nro <lue to 20TO fo r tho pah ls he took tA") t'lettr 
UJ) 1l L'tny J1'>inM. Afwr a spell in aick·bay we were elad to henr 
that 4i l6. ~t.1'~.F., l!s l.N1ck in bnrucs.." once 01ore. Among those 
present nt the mectini:r wero 2rr, 2YI, Sl V, SK .r. 2Jl'fY 2BYZ 
2 DIO, 2HTI". 40~0. 7578. 6957 nud the 'l'.Jt .. 45;3, GtY1, our 
•rrcrunLrer. iuJaln " mkcd In .. sorne cash for t ho P.O.\V. -Fund bv 
means o fa mflle. ~tcmburs i n the $cn •lct-s "~m be very welcome n·t. 
our next mectinJt (sec " l"orthMmlng };vents'') at wh1ch r,957 
will d ornortiltl1lte some cqu.ipnient. Morse practice is to tho front. 
tt&m-ln so di" out ~aurJ poUsh up your btn.A$. (r;ia 4573.) 

S<>1-1tlurni1>to11.-'l'l1e Jwae nu:cllng w1ts sJ)Cnt, dlsctL~ins,! U. H.t"'. 
topics. 1'\\0fi n.'t•cinms, tuning dciwu to 22-1 Mei s. cmp1(')'1ntt 
st{md1.rd valves. were o n view. An nttcndnnf'O of 18 was rceotded 
nnd ulthou.1Zh thls Is n good tlgure for a \\'Or·tlmo 111ceUn2 we bof>Q 
le) soa_r highe.r. DetaHs oft.he next meeting under·· l"orthc.-omiug 
Events:· (•ia CSQW.) 

Oeneral.- iOO.l , nt orcscnt. a R fullo Tnstructor at :\11 u .. A.J."'. 
swtion h t the t\fidh111t1~. scuds ~rcetiug:1 to 3XQ, aml would 
n pprcciatc a line from him . 05\VP. 

DISTRICT 8 (Home Counties) 
Deputu D.R. : L. W. Jon., (GS.JO), 18, Ley1 Road, Cambrid~e. 

T<i•Piio11• : Oambridu• s~oo. 
'rhurc l.s litUe to report this month. A rew regulnrs ho.vc 

wrlLteu, n~HI Utcrc seems tQ be. fl Lcn<lenc}' for some o f rtu•111 tio be 
plannh!~ future tuHat.~ur uc t ivltlcs. l'ublic nddressamplitl('l'S are 
nttractmg nttc ntlon Crom one or two merubc rs. wJ:lilst. nnothcr 
~°f!!r lti~':.stb~~!l.lng u1• hls t.echnlcnl knowledge by servicing 

The writ.er \\iJI 00 pJcasocl to hear fro1u uny Hlt:utbcr who is in 
tho Dls~ricL. CUJ O. 

DISTRICT 11 (North Wales) 
Depulv D .R. : o. Spillalld (BRSIOOO), .. IVO<l<Uide," Mdi<Un 

llt>ad, Prulalyn. 
Alrgmphs nr(! to hmul tl1fiS nwnt.b Crout G61"K. GW'S"~Jf 402i. 

-1728 and 5;70. The ftrst.~n:u1tec l sug~csU! the fom1at on of 
"Prestatyn Radio Club Ovcrscns,·· in wl1ich all members who nt 
,·arious t imes met nt Prest.atyn might oorres11('md nnd possibly 
nu.--c~. 'rho write r r.An forward nddrcsses t,o thof.IC loter~ted. 

ff\\rs" ·;r tma met n1nc k'rench S orth Afritoan n1n11teuN! t.o dute. 
4728 ( R.~~-~LE.) now n oor11oml In Italy. flnda n rulHlme Job 
kee1dng du.st oul of his C.(1ui1nnc.nt. 67i0 (lndh1) Is fl.Mi8t ina in 
the 0 1)Crotiou of tho station clne1ua. l:lc can rccch•O t.ho .. -AU 
ln,lh~ " 11ltliO 11rognHt1me 011 ('(no.ma C.<tuhnncnt. by ijhJnlng hi.If 
toN'h on Lhe P.E. ooll in the 80lll\d hC•HI I G2GZ,. oner a spc.U In 
hosvit.o l, l4 bnck on the job again. Be hns rcoortJy eurolJcd two 
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nrw mt'mben1 rrorn hi.& unll, DRS8152, from the OrlcnC)'i, and 
DRSS:?G5, X orth J.ondon, lo whom \\'e extend a h<".:.rty Vi t loome. 
BRS7620 ((;a<rnarvon)hu been provisiooally:ltcep""I for It.A P. 
air crew. llo i. working wlLh a local radio tnl!looer pendlnR caU up. 
Blll!371i0 (It.A.~'.), DOW lo Distrle• LL, is bulldl1111 a 1•. r . OLG 
ampllJlu. BRSlOGO. 

DISTRICT 12 (London North and H er ts) 
D.R.: S. 81<Cl:inqha"' (G5QP), 4 1 Bnm1111ia Parl: l!oad, N1111 

SolJlllg<M•, N.ll. Enurpriu 3112. 
North T.oMon.-Our >0nUAI o uting to the horno or OOT.L ai 

Oulllcy hAfl been MnlllRl'<i for Sundny, Jul)• 2;1nl, whon I~ Is hOJJOO, 
we:,llrnr (X'rrnlt.lin't, t.o hn.vc the usual ruo nnd 1:tn01cs. fL '" 
1wcesimry •lurliuc thc"e UmCA that over10ne br(n~ t,helr owu rvod, 
but ,,.,_.,.. wlll lt-0 1H·ovldOO. To nssl.st. mutters mcml;ors nru tt3kc."'I 
to let tho l) . IL know Ir they are coming. 'l'he DI.strict l6 tll1111cr 
WrL't at.tcrul('cl hy n"u tncUlOOrs from No. 12, not.la. rnosL c11Joynblo 
evcnlotc •1X:nt. 

1'hc 1).Jl.. 1tC"knnwl1xhtes the n.-ceipt oY lcttr~ from llRSO:!:i. 
716:!, 7(}::14, 18~:i. ,;osu, most. of whom nro cnthu3lnatle ror" Ob· 
trl<L Worksho11<4." 0 

.St. ,t/l!O••·- O•QF. 81!J. 2lIAB, BRS4502, 4~0. 7007., and 
723~ look r~ortln .. vJrll<ld deb3te at lbe lasL mcetln" at llll:>3H2 
couren,ln" the bes~ ""'a)' of tmp-ro,;n.g :unal.tur ll3tu4. (Tho 
•u1111esU0110 put forward 113,·e been scot to Council by 20:'i0, 
who l\.u been ad\'bcd UmL lo order'° carry them ou• •be Soclety•a 
Article& o r AUO<'latlon would require consldenblo cb3ngo.-Eo.J 
O'<'·lng to tho am.-.11 attendance no conc:hJSi\·e ttSult "1" obt41n"l 
and no \"'Ot c t4 ktn, but. the subject I! guaranteed to produce much 
argument and IOrne ·• heal.•• t All were in (avou.r o( a technical 
Sl4lld•nl, bu• I~ W38 •greed tb3t 12 W.P.lL I• a IUillclent IUON<l 
1pee<I nnd nny 31tcmpt to mllle It would be resloted. Tho c1tnb· 
lisbmcnt. o r cxpcrhuental 'vorlashops w:as considered nn excellent. 
Idell bu• WO ,..,.tly for a arnall loe.• I mombenblp. To gh•e tho 
scheme n stnr> In ~t. Albnll! the T . .R.offers the use o r hL! gnmao. 
work8ho1> l\nd tool.s nml itaS the use of his many drlll8 and 11\CLl\l· 
workhHt tools b)' nrnui~ement.. on))-. Th"uks ror tho ten. Aro duo 
to SU~'• JlM(lll~ und I<> hl! l,.dy. Oij(jF. 

J uJy 22 

July 23 

Jt~)' 23 

Jul)f 23 

July 23 

July 23 

July 30 

.Tuly 30 

Au~. 13 

Fo rthcoming Events 
DictrleL 4. 2.30 p.ru. nc. 21i"QV, 3:? Ull\O 1"roo 
A ,·enuo~ l'e l<::rborough. 
Ol"'LrlcC.1 (.\abt.on-under· Lyne s..~ctlon). 2 .:w 
1•.li1 al. ' ' · T.t·. UeadttWin.(!t'i, .\11.t.r.ll Uou .. (', 
Nal)'hridR"· 
lll!trlrt 4. 2.30 l).IO. at UGVD, 9 Cttllla 
ltu:id. ( "L>trendon Park, Leicester. 
D"'trlcL 7. a 1>.1n. at 2H . .'\'O, -1.5 Parkwoo<l 
ltn<\11. 1Jooco1nb(". 
l)i.!.Lrlc:t G. 3 p.m. at. 17 Coliton .,.\\~i'nue. 
( 't•ntre, .Drltttol. 
Dl!tricl tt. 3 p.m. nL GOLL. •• W00<lland•," 
'KJ 'l'ohnl'n~ Lc.o.m, Ouffloy. (Tmlu l-0 Cullloy 
Slntlo11. thcu lO mlns. wo.lk.) 
lll•trlcL 7. U.30 p.m. a• The Cornmdcs Clul> 
(Ur.t lloor), •t2 OxfonJ Street, Rendina. •rnlk 
nud tlcmonstration b)' J . Dre, Blt}j6Q57. 
l>i.IJI rlrt. 4 (J)erby tlnd Nottln.r.iham M'ctlou). 
!i 11.111. ut. O~OU, 43 lCcniJworLh Avunuo, 
IJ~rby. 
IJl<trlct" 7 "ud ia. Combined Moolh•R· 
:1 \).n1. nl Y.~t.C.A., North Bn.d, \\Teat Croydon. 
I) •trlc• 7. 3 f).IU. al J'irclll Gcncrnl Sporto 
Club. JA<Jgo JwaU, Southampton. 

DISTRICT 15 (London West, Middlesex and 
Buckingham•hlre) 

D.R.: n. I'. Wilkin• (G6W .\1. S390/d}idd Lon•, SudburvOlU, 
Grul!/ord, ~llMUH.z. 8vron 3369. 

The hlRhllRhl or the mouth WM the DL!trlel Dinn.or nml l)nnee, 
which Is repurt<<tl ebewhe ro In this issue. t Xot recr-lvOO up to 
tbP rhnft ''c r lu-w.1 for Prt."&'S-•: o .) 

'rhrcf't re rlOrts o nly have re:u:hcd the O. lt. l·'n)m l././ O. 
l'let.che r co111i•s ne ""3 thnt. he ts now sta~ioned 111 ~nrfolk. wl11Ju 
20lJ\1' 11c·n1I~ rurlhur Krt.'-IUnp from locUn. BH.StH3tJ wrlt.l·s awalo 
fro111 nuckl11111uu1iijhlro. OU\V~. 

DISTRICT 17 (Hid E.ut) 
D.R.: .t. O. Sbno111 (G58D), Ad•1iraUv Road. Mabldhor711. 

Phon• 09. 
Last. rnont h'• h()11i0 or more notes h.-is not rnttterlnll~d. 'rho 

Louth mcetlnst 11 &llll ••in the air" for wane. ortnformntlnn from 
tJlOlle "ho may bo able w nU.e ml 11. So f4r 1000 and O~llY •ni 
the only prob:\bl~. li:!l'T hM been bonto on le:\\'e. tnkJnw: back 
bll4 and pieces to make up a pre-sel..:tor. 'l"ho 1). 11 . lw Jun 
Onlihed o ne whfc.h " 'orka beautifully, th.'\nks to an txorJlent. 
cireulUuppllcd by OGLl. 05LL hasatwL leli Sklly for anoth<r 
Wand ucarcr. "100, borne o u &I.ck le~n·e, C31ll'd ror a rana. 

OSBI). 
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DISTRICT 18 (East Yorkshire) 
Dillrid Sa\bl : S. DniU.• (GUO), 10 Sid1t11f Strut. 

Scurboro"9h· 
Sqt. G. L. Fl!h. 73t> (R.P..lLP..) reporu conducting a drive 

ror new me mber$ allhongh "'"''Ice duu .. take prlorlly aL tbe 
P"""'nl IJme. Sgt. H . llllls, 6700 (It.A.I'.) who OOW Onda hllll8Clf 
lu llos'!·•Wre, SOOtmnd. on<:r hll brlt f opell In Iceland, mentloos& 
lack or rndlo octMW ot hi• now QttA. Mr. U . L. Rayner, 8270, 
whoro we welcome a.s a new m.emher Is aoxJou.:t to ulee&. o&.00.r 
members esl)CCtaUy any In t.ho Uorntcn area. lllis addrw l.s 
•• ~·1e1d Cott," Carrington Avr nuc llorn""'' · USO"""" plo.'1$Cd to 
receive n vlalt from o:wr (Jt.AJ'.) aL t>rcscnt a14tloncd lo tl10 
districl. Uo sends 73 to hi• 111111\)' frlcndll In Oistrlcl.a 7 and 13. 

ooso. 

Northern Ireland 
D.R.: J . . v. Smith (GF5Q,r), 10 fla1ol/torn.d•n Dri .. , BtlnJOlll, 

lJt l/IUI. Phon• Bel. 63323. 
Jkl(a.t.-Our S)'IUf"'lhles aro rxt.tmlNI to C'll6TK on the sud· 

den i11.J1ess of his wtfe. \\'c toh1rtn•ly hOl)C that she wlll soon be 
11ull<l OL nod well. Ol(;li U n.'<Ord• o \•I.It Crom Jllll Johmtoo, 
703i, who is busy with :unl)llRc.r work. 

CongroLul:lliOll5 are o ffered to tho .:'ioltln~·H•m Ray Barneo, 
G60S, OD bis promotio n to c.Q.)L:!. J erry Olcklw>n. 7036. II 
awaitinl! the resul~ ofhi3 •• C and 0 •• e unllnatlon. Jhrold WU., 
~700. iiJ In ScotL•nd after llCf\init for a few ll\Onth! In loelal>d. 
Uill llcfiwnine, E!9F, h:u returned to Eire. A• GIG\")( (Y.lC.C.A. 
llodlo Society) a start ii beluq •Md~ with the ooDAtcuctlon of a 
cod o osclllat<>r. TJle 8ee.ret.nr)', hfiWO\'C-r. co1np1Ains o f b.ck or 
Attendance at Committee nwe,lnlfl. Thh ls a _poor show 
rumembc.ri.ng the Jl")O(J r~lutlOM uvula at. tbe A..O.ll. Mernben 
•lo<>1~d ke<i1> In mind thl\t. Orn Y~t i3 0110 of lhe very row 
r~'dlo clubs which ltn.,•o m.'\IU\fitc<l c.o krcl> "1)1n.g du.rfn,i;t tho wtu-and 
further Lhn.t It b.113 been one of the r 11er nu•a1u or kooplng tho 
" hnm·•J)lrlt. ·• nLive In llclr11S~ during thl• trylug Jl<rlod. 

OIGQ.S:. 

Scotland 
ScoUi1h Rt<0rdl OJfi.r#: J. 1Ju~r (GM~Z V), 51 OomphiJI 

d.0<nue, Ghugow, S.1. La11q1W. 237. 
•• A·· Dillrid.-.U the J1tr10 nwNlnv, which WRI held M usual 

In The ltoyal Technical Colleae. )lr. i;.,y, lUCSMJ ••• , .. a \"6rf 
lnl<!reotinJ< Ull: Oil B. E. lt, t~, A. It.It. I •.• an1l N.F.O. contestA. 
ill• collect Ion of oootes• Q .$. &.. card• govc wlln.,. to the result.I 
obt:.ln<-d durin1t e<>mpeUtlon•; th•)' ai.o •lt0wecl bow ....Cul 
cou..,.t.s are for finding out the propaltlltlon qurultleo of equlpmen~ 
lo a ghon. ptrlod. The e.&uhu; renmrb ttntttd on ae:ri.als, and 
LhL! 8ubl<'ct i3 oannarl:td for ft fuLnre lttture. :\Ir. A. C. Kerr, 
11 .. •dlo Omttr lLS .• JXlid bl! n,., call to the """'U"g:s tince Joinin1t 
the Soclotr in 19~3. Ho 1.•lle<l o n lho Mme •hip"" Olli KP, and 
rcnurkt d tint Goorgo I• e nlhtl!lMtl• •lly •cllve b1tildlng gear 
det1plte a Io n<; period 8latloncd In th• M. t:. on boanl ship. 

l(ow nbou~ O(llll('I h ()Yi"lf, .. A " ' - rr you cnnuot. come to Ute 
11n.oetiugs, send it. in to the D.O. \Ve kuow that you aren•t. n.U 
loacttve. \Vll.1.t results !\re )f0u itettlng from those superhets, 
l)fl)·&Olootors an.d osci110:;('()1>e1t you nro buJJdln11 ! OwinJZ to the 
holiday se"-"ln thoro wlll not boa mectln11l11J11ly. GMOZV. 

Southern Provincial District Meeting 
There wns au nctenclnn('O of 38 at. tho Sout hern Provincial 

Dl•trlct lfoetln1< hehl •• tho SlwO)' 8 t 11dlos Urond Greco, West 
Crordou. on Saturday. J11ne 17th, when Mr. J». L. Gardin.er, 
060 lt (Presld•nt) and llr .. John (.'lnrrlcoal.s, G6CL (Oooeral 
S«'.rot.uy) represeuu.d llMd<1UArtCI'$. Mr. W. t:. Uussell, 05\VP 
(!)lstrlc• Rcpresent.•tivt) Ol)('1tc'<i the lll'"'lina bv lotroducin~ the 
P~ldenl, wtw 2a,·e a brier outllne or currnnt. ~ieiy activities. 

The Oe oeml Se<retar)'t who followc<I (eo111ple1e with his black 
"book n. "'-"'\"'f intere&tin~ aeta.111 o f war·Llllle proQl'tM and told how 
the Soclery Is kce!llng In touch with the 0.1'.0 . He also slated 
tl«L itell'\ were IM'.uu: taken to aollclL the nld Of Radio M:anufac­
\urers In preparinlf: (or lh6 pOtlt·war 4n\Ateur tu.1Iket. The good 
work of lhe R.S.O. B. P.O. W. t'und w•• nL!o bro1tih~ to Lhe notice 
or mt'.tu~rs. 3nd reference made to tb(l rarl that.a scp:..rute acoountt 
h:\Cl been opened for lhe beneflt. o r rne•nbers now In Japane:t;& 
lmrhlJ. AIUr tea had bc<in 1'('r\'Ctl the St>c·~tnry conducted a 
Dutch :uwllon for slx paC'kets or l(lN"IAI hrndt..'Cl no tep..'\J)('r don.1tcd 
lJ)' Mr. De r .. ccuw, a1Hl a ('rtlckle Rul!llllll'd at.eel cnbloet. The sum of 
£ 14 wn• thereby m1..,,1 For the P.O. W . }"uml. 

Photogm1lhs we re tJtkcn 1\t. the conchVJlon o f lho 1oootJng but 
thev were unfortunntel)• n follu ro. 

'i'hc follO\\'lnp: bl a oompleto 11.J't. oftltn&o prL"8ent.:-G20'P, HP. 
J'K (<\: Y~'). ~u~. NH. UA. VI\ Vl,l awr, 41-'ll. NI (& Yl'/, ... @.:r. 
(<t n•1. ll'P, 6CL, GR. NI". S l<N. ~Alli., ~DUK 2UCZ. 2tLUv 
ttH51 27$0. 3003. 432.a. 458~, 5301 1 6317, 6332, 79~-3, 8 141' 
\1 J'3ASJ aua throe vl!lton1. ' 

* 
IS YOUR SUllSCRll'TlON DUE? 

PROHl'T PAYMENT ASSISTS HEADQUARTERS 
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May Council Meeting 
R t .fllnte, of lh!J Jl inulu of a Ootmcil Jlfed111!T held al N<10 nud.1n 
Ttouse, Lill.ltJ Ru.srtll Street, U' .V.I. uJ O p.m., <m Jl fJmlay, JJuv 
22rui, 1944 . 

PreJ11:nl.-~lossr.s. T::. J .. Onr~llncr (Pre~Jctcnt), s . IC I.ewer, 
ll. A. M; Cln.rk, A .• r. u .. \\°'!'"""i A . ,o. ~LUa., A. :q. <!"~'l A.};. 
'Vatt.$, I•. Charm.'ln, D. 1' . W rllc d, } . Ci. Hoare, \\ . l!i • .f usscJJ, 
ll. \V. St.ac~r. and .1. C'larric<><.lls (Gc uc rnl S.:.-crew ry>. 

An 11polog)' wns rcceh ·t."t.l Crom CL/ Cn1•l<· G. I<.. S.._'OU· 'Fantic. 
l . l t:. \\'M ununili10 t1Sly r(ti;l1lvcd to C'lect. 170 Corponlt..o ~(oo\bON 

( 13~ prOposed by Coriior:u.o Mon1hc~. 36 supportoo hy 11:.rorenoos) 
and 12 ,\&ltM-hllt-S. 

:?. 'J'hc mc•nthly b1'1:moo sheet nnd stntc incnt of acc01mt was 
prescnlt.."l1 nod adopted. 

3. H wag rC301ved W lo:rn a further sum of .£1,000 to ll.ll. 
Oovcrnment free of inte rest. 

ia. It wn.s n~ecd to t)h\<.'<' or1lcrs for an 1 1 lh 1)rintlng (30,000 
copies) o ft ho 1:£:uHlbook uml •• 4 Lh printing {20.000 copies) o r tho 
Sut>plc me nt. It wns reported thut 20,000 c.."01)ies of Ute 10th 
printing of the tlan1Jbook nnd J 2,000 OOJlfeiS o r t.h(l 3rtl priuUng of 
tho SuJ)plcment had bccu !Sold in four ulOilth.r.s. 

5. I u ,·iew of the J)vssiblllty lht\t nt somo futu.ro date it may be. 
fotmd JI01'.islblo to rsen1I 11:\recla w members who are he.Id prisoner 
of "'nr by the .Jap:tnf'..&e.. it Wf\S resolved that the Soc.ict.y sh:_lll 
trnMfCr tho f.! Ulll Of £2i0 forthwith frOnl tho Jt.S.Q.ll. l'.0.\\r. 
Fuud nrcount! 10 tl JSceond nccotmt to be known as tho " 1t..S.G.D. 
PrL'°ners o f \\' nr (l:'~lr J~ast) }"'und " nnd that the Societ>y's 
Bo.nkers shall be lu.struct.00 lo truosror from lbo mt:llu Pund 
further sums of £20 per moot h untll further notice. l t wn.s further 
resolved thnt. the JJl'CSCnti '' lt.$.(; . IJ. rrisoue rs of \ Vg_r J.-und •• 
nccouot shnll be transfe rred to n new account tO be kubwn us the 
·• .Ll.S.O. B. Prisoners o f \Var ( Eurorean) Fm1d." o .. It was af,'l'Ced LO in,•itc 111embcrs to (lXpross 11 proforenco for 
ciU1cr fritlny evc uln(t or $.1.lltrday nft.ernoon moot'lngs nt tho 
lnstilutiou ofl!lectrlcal J~nginoors. conune.ocing Scptember. lt».S.. 

7. It. wn.s re..;;ol\'Cd thn.t the Societ.y shnll open a new nccount to 
be. known us I.ho "PUo t OOlcer Norm.an K ai th Adams T m.st .. 
ncoonnt. 1• wru1 nlso nlll'Ced tho~ tho Adnrns 1'ru~• Dood ~haU be 
dcposlt.cd with the Socfoty's Danker.s for safe oustod\'. 

s. Matl.cra: relntl.m: LO the rcvl.;!011 of I.ho lloonc.-0 RJ)pllcatlon 
forn:ts in use b}· tho O.P..O. prio r t o the war were diseuMC<l. l t Wfi3 
ugret.'d to n~\· lcw tho propo~nls nmde t.o the G.-P.O. b y the 1939 
COunt·l1. ant.I to prepnre nn UJ)•tQ·datc s tatement orllcc:noo voUcy. 

9. Due to the late ness or the hour i~ WlhS agreed to <lefer 
dlscUSBion on a s uggested rnceUu11 wl,lh re1>rescuL'\tlvos of tho 
radio u :,de. 

10. ! Ci w:as ror)()rtod that a successfnJ l•.n.1£. was held in Leeds 
OU l{ay 14, IQH. 

1'ho rnooth•G closed at 0.40 p.m. 

R.S.G.B. Prisoners of War Fund 
:pos11T10xs.- Tho Oe ncrnl Secretary acknowledges with thanks. 

o n bchrllf of Council, rcccip~ or d onut.Ions from :-fHstrie t 7 
(Rending), .£1 2'!. G<J.; .r. l~ncc, 42S9. Ile.; 1'. Gllfner, 6721, 58.; 
District I (J,h ·erJJOOI), £l; M~. O' ll:l~an, !Jo, (ld.j· P. W. Uooros, 
ZBJ.IA, .£2 2'!. G<J. ; lt. p, Udall, 2UKS, lus.; S. . Geary. GSMO, 
.Cl l s. ; \\T, A. Scnrr, G2\YS, {>a:.: A. E . .flockslein, SU lA.X1 £)!j; 
F. Elser. \V6ANM. £1 ;. J . A. llcadi n~. G3RX, 6s. j E. W. 
Thorupsou, GSBG, tis . i titut.lent~· Union, Southampt.Qn \PTC)(;eeds 
of Dance), £3 68. ; ,\ non £10; \V. l .. 'lrbcy. 2D\VV, £1 !)s:.; R . J"". 
lfamers nud l' ricucl•, £2; Croydon Mccllng, .£14 ; Dlstl'ic~ 15 
Meetin~. £3 JOs.; c. M. Preer, 4781, 3s. ; ))1strict 13, Croydon , 
ue.; JI. Mc l'nd1Anu, 5349, 6s.; T ota l r eceipts to d•te. ! 1308 
14s . 4d. Expend.ltur:-e to date. £73 1 6 s . Jd. 13alan c;.e 1.n band 
us ot June 30tb. 1944. .Euro1>enn Fund £287 8s. 3d. Fat 
Eas t Fund £290 Os. Ocl. 

'L'>W<KS u .c.S.- As the rcsiut or n dance or11o•nlsed by the 
Uolversity College Southampton Amn.l-0ur Radio Society, the 
n.s.C.1.1. I'rii!Onens o f Wor l 'und hl\S bcu eOtl-0<1 to the e><tent of 
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£3 5s. O<l. A1111<ociat-ious are recorded lo Ibo Ho oornry Se<:re l.ary 
(llr. c. D. Po meroy) nrul liis eollenguei1. 

Difficult Times 
\Ve cra,·e lbc indulgence or members for dclnya, omissions or 

e rrors which mny Ot~cur in tbo publicatio n or this is:;uu or in the 
h..1Ul(W11g o r routlno Socie ty bwiuess. \Ve nru opcr.:itlug under 
d illlcult condltionl!. 

Headquarters Address 
A cons.tderable amount of otncial Soolety corrcs1l0ndence Is 

allll being dellvcroo to tho Gencnu Sccrot.ary'a privnte nddresa. 
This, ln spite of frequent requests ror all R..S.G."ll. correspondcnco 
to be sent to New Ru..kln Holl5e, 28/ 30 Little Russell Stroot, 
London, w.c.1. 

Those who act ru1 spoll!Ore lo applicants for memben!hlp a re 
kindly request«! to reoord the above address on t he application 
form, I! t he lotter bears t he temporary .var-t ime •dd ....... or the 
Society, oiz. 16 Asbridge Gardens, l'almcn! Green, London, N.13. 

When communicating wi th lleadqunrters the Soclety,a name 
must al1oav1 preface the nddress. EmbMrossmcnt nnd delays are 
orten c•used because lotten Intended for the Socle~y Me opened 
by one or the o ther llrms operating from New Uuskin Bouse. 

Changes of Address 
1lembers who cbl\Jlge tbetr pcrmnnon t address are asked to 

noto thao nt leMt one monl.b mu~t ola~ before tho challgl) eon 
beoome elfecUve for lllTLLP:'>L~ desp>tcb purposes. 

T ho Society cannot. undor existing conditions, und the 
B111.1.nL~ direct ton Scrvlc• nddre ... Memb<lrson Active Service 
abould arrange for re-direction rrom t heir home address. Provided 
re-d.Jrectlon la effected promptly, no addltlonal pos1:&11e l1 requlred. 

Technical Publications 
T ho ottentlon of members 1.s directed to the fac t that no 

facilities exist at 1Icad4uarters ror obtalnic" teclrnlcai pubUca­
tlons other tban the A1nc.rican pubUcatious l lst.ed below. Con· 
alderable Inconvenience is caused by momber1 who send cheQues 
nnd postal o rders for other publishel'I' books when forwarding 
ettbcr Ute.Ir subscript.ion or ao order for AmerJcan publicaUons .. 

American Publications 
1'hc Society Is in " POSltlon to accept orde11 for the following 

P,Ublico.tions which aro ordered fodividu!•lly from America: 
' ()S'f" (01llclal monthly pubUc'1LlOn Of 'fhC American 

llrullo ltelny Lea11Ue). BY oubscrlptlon, por annum 17&. 6d. 
"The lt&dio Amateur'• .Haud bo<>k " (A.lt.R.L.) . . !()o. 6d. 
" The Rad io Amateur's Rondbo<>k " -S1>0<:llll Defence 

..:diLion (A.R..R.L.) . . • • • • • • • . 
" The Antenna lI•ndbook •• (A.R.R.L.) • • • . • 
·•A COurso In ltarllo ~·undamentals" (A.R.R.L.) .. 

s.. Gd. 
... Od. 
3.9. Gd. 

" T he Radio llnndbo<>k " (Editors nnd Englceers Loa 
Angeles) . • . • • . • . . . .. . • 12s. nd. 
Ord.crs iuust be accomp.'"lnfed by.:-. rcmittllneo m."Ulc payable to 

the Society and rates and l)rices a.re s ubject to nllerntion without 
previous notice. Deliver}" cn.11 bo expected i n about 12 wceka 
from date of ordP.r. Se.rviec Addre...qgcs mUBt not be used. Sing.le 
copies of text books onJy ro3y be ordered. 

Subscriptions to " Radio " 
U1ail fu_rLhe.r notice no further subscriptions to the America.a 

monlhly publication lladio can be ncC<lptcd by the Society. 

The Amateur Radio H andbook 
T he ten th printing (22,500 OOpiOS) Of the Socicty'1 Rand book 

is now on sa.Je price 4-s. J)Oltt free. Cl.0th bound copies are nJao 
nvailable, price o.. Od. lJendqunrters wlll be pl"'18od to a.llo"' 
trade t erms o n ordeNS for 12 or nlore copies. 

The Radro AmueUrs Society (South Africa) su.nd at the WMld of 
Models Exhibition he ld in the City Hall, Jol\innesburg, last 
September. 
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POST-WAR DREAMS- (conlimtedfrom page 6) 

Now I slu11l be able to try out my ideas on one 
trnnsmitter and (llw••ys have one rondy to go o n t he 
nir. As a result lllty modification o r experiment l enrry 
out will he fully toste<l wul tried and when incorporated 
it will bo built in M "proper llnit. 

And \Vhat. rnl\y one ask. i~ there to experiment on 
anywiiy ? \Veil , thcro are so many fields to explore 
t,hnt I cannot nnme them nll- he re are a few I (un 
determined to l.Q(>klo--mult i.wire llCrials. loop aeria ls 
Wll.\TE) ouides, froqueney ITIOduln.tion. Cathode COtJpl ing 
for nt~dio 3ntl R.'f'.. carrie r 9uppression. frequonc~· 
c·or1trol, low.IC\' el modulation. 112 and 224 l\fr /s., '""I 
television (yes_ ,,rhy not. television t ran.s1nission ?) . 
F.ncmgh work here to k eep m e happy ton ripe old ttg~ . 
I'll be hound. \\' h e11 it eomcs to aerial• . well, my 
dreams juKt run riot--super nerials. ncres of land . 
70 ft. masts-hut wait--1 shnll ~till have to oMn my 
liv ing nnd ru> unsympathetic employor may not see 
oyo to eye with my request to live in tho country nnd 
up a hill ! So I refuse to dwell on this mo.st delee tnble 
subject until l am sure t hnt I clll\ estobhsh my home 
a.n<l my" op1s roo1n ~' in a soito.blo bit of CO\u'\try . 

Fin1~l1 \'. mv who le station. whether it be t> B.B.C. 
t~1)0 ns desc ribod 11hove, o r a sim ple CQ .• I'A.-T.HS. is 
gQiog to be .. open house'' to ttny a.n,ateur o r 
prospe<·tivo tunnte~~r 'v~o cares to co1l_"G oround, n1\d 
I kl\OW thot )!rs. 3ZI will co-opernto with home-mnde 
cream sponu:e>1 ttl\d lashings of teo, ! And so with lot9 
of gear ond.lots of sp1tee 1ind lots of friends, I fo_r ?'~e, 
am determined that my post-war amateur •~l'ti\'lt1es 
nre going t.o he boncficinl to one nnd all. Elnd above 1111. 
t.o the nd,•1uu::c1nent of the n1nnteur spirit. 

KHAKI and BLUE 
e )lr. It. t'. GalM. ZDI e, sends ureetln"' from Malta C.t: .. t.<> 
nH members wlto hil\'C met hiru tlurinjt tile wa.r yeara. Uot/s 
hospilalit,· h:u~ l>een eu.lu1d$-Orl hy rniun• membera who hu,·e 
visited .H :Q. o n their ret.uru to 1he U.K. ''F'or the iuformutlon or 
those s rntio1wd Jn Malta oud who have not vcc met the ··good 
S::uunriwn;· hl.s acldrt'SSh~ 20 Collegiate St ~l.. Kirkl.rknrn. e S./ J..tlr. Frarik Adam .. ,, GlY~. in a letter from S.E.A.C .• 
}(..A .I" .. JlflSiCS on t ho news t ha.t Ken J'O\\'(lrfS, G SZ.J, (now a \\llntt 
Commnndcr) wn~ re~ntly 1ut1rrlC4t. Fr:u 1k J~ now fl mcm~r or 
the Dunat.iou Dx·t::rs Club and l.s a~l.:Hed with S./ Ldr. f.Jlgc, 
OO(; o :\110 8./ 1..dr. Osmond, who W1l3 fo r som-: years A.C.l. ~lt 
CrnJ1w(•ll. e 1_..A.C. u. ,J. Loworth~·. '2H C J , whose home ndtlrcss Is 6 
Ooldwcll JhiArl , Th<>rnton Heath, Surrey, h~ noxious to meet. 
lllstric:t, 9 mc111bc.f'8. Uc is scrvin~ \\0 iU1 t ho It.A.ti'. at a station in 
N·orrolk. 
• J .C. F'on:l. 20\\'\V, l:u..- or tho U.A ."F., would like t<~ f'Ollt.."lCt 
20'1'(1 nnfl 2CM~. Bis ho111c addrc:u is 55 J ohn St rt.-et. Ou.noon . e S1>Ct•cly n-covcry tO S./ J.d r. Arthur H ihbins, u,RM8dl , who 
wo.-s 01M~n1i tcd upon r (!f'C:.nll)". " l:libhy" lfl known to flC\'C.n1I 
•· ~cnemtions ·· of w:tr•timc memtx·n; who hi\\'(" &CJ'Vt'<I :1.t 
Crru1wcll. 'l'hcy wlU be glad Lo henr th1lf, ho Is nguln beginning to 
take " nourishment, .. ! f '.rhn~ lnS<lp:tmble 1mir S./ f.d r. IJrookos, G501 and F. / I.t. 
f . . I. I':. S tn.rke ,·, C\V6KV. "ftcr servlnsc t<>Jrciher u.is " Burly 
:Birds " and latcir in tho lOddlc East-, nrc 1low :it. au lt.:\.F. 
~tnrlon In south \Ynles. e t •. .A.C. N. o. Gins."\, 2FFM . report~ thftt the nrst o r a new 
series of ha111 gnthcrini;s was he.Id In Alexuu1lrfa early In June. 
when O!'>lllt, 8GG. 2DKX. SU I AX L\l:S and ll:l'l', wore iu 
attc.ml:lncc. The •tti.estlon nfohtAininga (;lub H..00111, with work· 
t;llOl) focilitics, as ~mttJ!:tstcd in lhe A11ril UtLLE'TI~, was 
considered. 
• S~t. O. ll.. StatlL•m, lt.A.l" .• BR$45nO, writin g fron! C.~!.F., 
wish~ to be romemberCd to the 111.Ror friNtds he met m :\orth 
Africa. He holds pcriodiclll •• ueo " session$ with others iotcrcstt."<-1 
iu nnu,1.tcur rudio. 

Rad io Amateurs Society 
Mr. ' \V. _1·:n.sor (Hou . Secretory, lta<lio Amateuf'8 Societr, 

Sout h Africa) advi.scs t hat n cluh ro r nHlio u111I1tcurs has hc:cn 
l)JM.'ll(~l In Cnpc ~L'i )WU. ~(1,.-Cl.Jlljm ure h~ld OU the Unot 'J'h~lay or 
ta<'h month rtt. 7.30 1~.111 . 0 1. ia J.oop Street (2nd f'loor, H:uu.l:lll 
tl ousc). The ::uhlre.~' o f t he locnl Scf'rct:"~' Is .Hox 3037, C:.1pe 
Town. Hriti.sll hJleg umntcurs un..: ~Ul'L""tl ufa wnr111 weh,"Otfl('. 

~\Lr. £nsor a1~J ~porla t hnt n club hn~ bt'Cn ~t:JrteJ 11·1 Por~ 
EUzaheth. l>ct:illH nn b<: obtaiucd from ZS2Y, J.I Hu<J;;t>11 /;tl'<'Ct. 
Newton Park. tJr 7.S2X , 12{, Upper Vnlley Hoa.J . A .Blocmroutelu 
club is In tho J)rQCCSS or being formed. 

R .S.0.B. B ULLE'l'lN, July 1944 

N ext Cairo Meeting 
Members ""rving In 1he Midd le EMt •re rernlnd~ that • 

Uni ted Nationtt .Aomt.eur Radio l{ootlng wHJ be held at tho 
J3}'1'tnnder, Cnlro, o n Frldlly, November 24 next.· Full detaila 
can bo obtained rrom Mr. \V. E. i\lnrsh, ::SU L\ Vl[, 3 Jtuc Kattiul1 
Tn..nta. 'J';g:ypt. 

EXCHANGE & MART-ADVERTISEMEllT RATES 
M&MBERS' prhate advertlsementa Zd. per won!, 

mlJllmum 3a. TRADE o.dvertlaementa 4d. per word, 
minlmum 6e. Box Numbua: 6 wo.rda , plua la . TERMS: 
C..b wllb order. All copy and paymenta to be aent direct 
to Ad•ert.Laem eat Manaaen , Pam Ad•ertlama Ltd., 1:u 
Kln&sway, London. w .c.:i, by tlle 3-0tb or the month for 
tollowina month'• Issue. 

A l.L K I XDS o~· PR1X'l'.-8end ynur c uquirh•s L(t O<l\1.:0\t, 
('ruitlemounL, Wo rkt;clp. 

B UJ.1 .. l'~·rtN S since ) larch. l034, £5. 20 wnt.i 1JQrtablo nm.in3 
- P .A. umpUflcrJ: t2·· mh:r~IM'll l\l)t.'akc·r, (•rrst•• I mlk!'. £;!0. 
Y·WRlt rt1UJ)ltllt-r, '4. JOO Kc. crystal oscillntor, nmltl·\•Jbrnt-Or 
rwil h~trmC'1nJc :uu1>liUcr, i.'.lO. Triple !0004 c..-erurnic, £-1. VillvC$: 
Oltlss-210VPT. 76, 6J{i, UQ7, GH6, 25AU, 108. each: Metn l-
6SKi. 6K8. 6Q7. 6SQ7. OUU, L2.,. (kl. ench. ~65 l .F. c;r\'8Ull, 
£1 10:-t. ~·~ .l~. for lists.-,.Box 378, PAftRS, 12l K.lug.6wuy, 
l..onllon. " .c.2. 
C AX mt)• Jiaru :&ccot11m<wfoto t.wo cyclinil h:unR Au.gust. iLh 

week, 1loy dlr1trlet ! .. D.C. A,•omJoor, olfcrs.-02HH .. 
("fi q ,'C.loD Ro:1d, llJglmrus Park, J.ondon. E..t. • 
D H20 wnut~L ~tu.st. be In pe rfect order. \Vrlrn l'lt:Hin~ nge and 

how long been in ruse . . OoOO price Olfert><l.- Uox ass, l'AEtRS, 
121 .Klogswoy, Loru.lon. \V.(.'.2. 
D c. VAT.vi-:s wnnl<·d.-Dli, \·os. Dl''I' with side tcrmln:11 

• nnd PTCJ26.-l'•trtlcuJ:u"S to AkllSTKoxu, NorUi Hall 
1l:\.$higg1.-0ke. ' 
l ?Olt SA J.. 1'~.-·rw.1 Z62, t,wo K1'61. one,; HJ5, one 1'63, onw.­

C'.\ 'tC.:H POLE, L'nJnce Court. J:iott.'11 Lonclon, \V.2. 

F OK M Lt:.-101E6il (with 110 1$<! 1'ilc11cer) nnd Dll20 l're· 
g.cJcctor ; HnllicraO<-r SX l U Su per Skyrhlcr. Offers? \\'nn tcd : 

Du~lont 5-1- Xli Cnlhode Hay '.fubc.-n.vx 389. l)A.Rlt:<, 121 
KIOg.llWOY, l.ontlon, \\1 .G.2. 
F OLC. !).-\ l .. l;.-G·tubc S.S. :illI)f·r with s i:>eaker on t:lmssls oom-

plcw nll t.uhcs1 i, l4 me. coils . . SC•tt<in\le 1>0wer lh'\Ck, bl1Ht to 
O:S'l' 1lC$li;t11 . ..\II datu ~UpJ>U~I ; wouJd ;;ult exr>erhncn ter. 
W:111t(!tJ urgcntl:t• ror H.A.ll . st:1taou CJ'terl.Rh\111cn ts: A.C. Orum 
mot.or, 111ctttl r~ctiJll'~, 120 v., 15 rna., 2 v., 5 a.- Fr .. / SGT. 
A. R. YAl'ES (G3J,13), U.A.F., Shcrburn·ln·Elmot, \'ork•hlro. 
l\1 ONOAlARK servic·c.-J•errnnnc:.nt r..01l1lon nddrcss. Letters 

rcdireclt.•<L ConJldontlJ\I. &;. p.n . 1t.oyat t~Hn.>nuge. Koy 
lag lkl.-1\' rit.; 11)1/~(0XC);A, W.t;. L. 

SA J.E.-3·in . 00111plote- l~orlalJJo Osclllosco 1MJ (l\ U. 10 c/ s. 
JOO k/ es.), Only USf•d fuw ho uns, £ 18. l'wu 1).j5 a<.'Om.s tUlUSt·d' 

2is. (kl. ench . 15-wntt qu.'llit,r fHl) J)lillcr uuU$Cd, .£1:?. Quantit)i~ 
o r UCW 3.m.1 Ul!Od nldlo COIUPOllC:nlS fo r $.!tie. S.A. I~. dctailii please 
Urgently \\'Rntcd• crramie wave cluu1ge S\\'itehcs.-B ltS46S2 
222 :Shcrron.L Jtoad, Manor l'tLrk, JAn<lon . .E.12. ' 
SALE.-" .S?mu l Snleis ." out1mt. 1ninsrorm1;-r, 036 type, new, 

offers. \\·a utcd : 6~ 7 1111.:tal vnlvc.-_13Qx 3.33, l>ARas 121 
Klug;swoy1 IJ:11U.lo111 \\",t,;.:l. ' 
UJl(i l~~'fLY rcqttired fo r essential rcse..·uch.-~ew or 

lltlda111ai;cd 111od<•I o f ":Sh:i re ·• llrulhcttll (f.:hka.qo) llodel 
"6f1A" or prcfc.n~bl:t1 mCH.lcl "HOA" 1>ic7.oclcetric " SH:tho­
phouo •• (lienrt ... sountl· mlcrophonc).-\\' rit l· Uox 3SO, PA.Rn~ J2l 
Kingswn~· • .Lo11don , \ \T .t:.2. ' 
W·" NT E D.-Americup llJ.dget. Little )(ncstro or sJrnilar ro r 

230 \•,-Detnil.s, pn cc, J:il .ZC to (;LAtU\ t 4 ~::a View, ~hilb<>ttle 
A.lnwick. ' 
·· W H " "Duplux" !Mu. P.M., incorpc:mninJl c.wect.c.r 3nd 

• . • mult i·!atio tx, 703.- HAYV.S. 20 U:1r0Jcl . .\v~nue 
U111~r Uelw:<Jcrc, Kent. ' 
VVAN'r.ED.-D.(;. Avo Minor, uew or secondhand. Good l)riro 

paid.- \V. ll.\COOSALO, Ume Unrdeus. Dlugwflll, .Ro~·lJhlrc. 
WAJ.~'rEO.-t-ortablu Recc·h·or in 1t<•od conditiou.-.Oox 3i7 

P .\KltS, lil Jiiu-."S\\'ay, Loudon, \\',(;.2. ' 
wl~liL·KXO\VN :uoort ur h:~@: for disposaJ huge number 

rccei\'lng :uuJ tNtlli!llliUlnµ <..'01111Xmf:'nhr lllflt("riaJs ett· 
.F iu(lgt umb:d. Murh twuscd. ~o chc~lJJ juuk. Stli te six•c:-Jt1~ 
wunt..'!. :).A.E.-BM GA.A, Loudon, \V,t;.1. 

PATENTS AND TRADE HARKS 

Kl XG'S l'atcut Agcuc~· 1.t<i . ( ll.'L'. Ki ng 05'1.'A, Me m. 1t.:i.o . 1i . 
Re"°. l'ot. Apcnt?. 146a Quec-11 \ 'ictorm ~Uef:'t, Loudon, J.:.c.": 

1-taudbook and Advtc..-e on l'u tenUI :1mJ Tra1lo :\Luks fr('e. 1>lfrJ11C • 
CitY <HUl. .'lO ycru•if t Cfi$ . • 
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MORSE CODE TRAINING! 
If you wish to become a proficient W /T Operator, or, 
if you are already an operator and desire to Increase 
your present sending and receiving speeds as well as to 
improve your technique, then apply for a copy of the 
Candler " Book of Facts." 
Rrad wb11t tl1ese Candl~r stud~nts say: 
A Condl~r lludtnt In thl"r R.A.F • .soy1:-" I hav• Improved beyond all 
my wllden Okpecutlon1, and In a recent teu under R.A.F. condlclons 
and a.upervh.lon. I paned 100 per cer.t .• sendin& JS w .p.m., recolvlnt 
ditto. I havo worked entirely on my own." Ref. 7838, W. P 
A Candler srudent In r.he ARMY soys:- .. I am ulll 1ettln1 on 111 
rfaht with the course, and I Rnd my recelvin& speed has lncrt111ed 
to IS w.p.m., and my Hndlna co 18 w.p.m." Ref. 8032. R. £. G. 
A Candler studttU In rhe NAVY sorr:-" ThankJ to yo1o1r Court• 
I pused my Mone exam. In che Navy with 97 per cent., ind at a 
speed varylnc from 18 to 20 w .p.m. I am cernln I would not have 
done 'o had It not been for your Course."' Ref. '4114. A. l. 
A Cortdltr .swdtnt In 1ht MERCHANT SERVI CE 1oys:-" A few 
wee.ks a10 I obulned my P.M.G. Spedal Certif'icate. and I am coin& 
to sea very shonly as a 2nd Radio Officer In the ' •.• •Co.•• 

~- 7915. A. H. M . 
A (ondftr .studtnc In tM A.T.C. SOfS:-" Am mlllns fine procrtu. 
btlnr bnest operator 1n my Squadron (A. T.C.). Have also been 
ac~epted •• W /T Operator In Royal Navy." (W{. 8768, T. 0. 
NOTE:-Whtn in london coll ottd inspta the oritinols of lhde oftd 

nult"'rf'rous similar letters. 
In the " BOOK O F FACTS," which will be 1ent FREE on 
request, full lnfor·ntatlon Is 1Jven conce.rninc the subJects covered by 
all Candler Couf"l~t. 
J U NIOR Sdtn\lfic Code Cour:se ror be 1 lnners.. Teachts all cho 
nec·etury code fundamentals sclentifieaJly. 
A DVANC ED Hlch·.spted Tele1raphln1 (or operators who want 
to lncre11e their w. p.m. speed and improve their technique. 
TELEGRAPH Touch Type-.wrlt inc for W / T oporatots and 
scneral commercltl uus. 

Terms: Cash or Monthly Poyments. 

THE CANDLER SYSTEM CO. 
{Room SS) 121 Kingsway, London, W.C.2. 

Condict Symm. Co •• O..Wct. Colorado. U.S.A. 

Jlflrt t;Jnrrwttd •llM,. .. .d•r•-ol " L~11tt. 

The name " Celestion " Is a 
guarantee of quali ty and 

service. 

Liu of British and 
American types wlll 
be unt on requen. 

~-~l~~~- ~!~~ 
-~ "'"8""" ~-1.-s ____ _, 

(Supplied against Priority Orders on!y.) 

TYPE 8 100 

Quartz 
£rystals 

iii 

for Frequency Sub-standards 

A lo n1ltudlnal modo 100 ku. crysnl. s round t o 
within 25 cycles or 'ho nominal frequency and 
supplied mounted In • nxed air &•P mount, of the 
pluc·ln typo. Temperuuro c~efficl1nt 5 paru In 
104 per- deare• Centl1tade chan1•· 

PRICE, ln<ludln1 mount Q : 5 : 0 

TYPE AT /1,000 
For frequency standards oper1dn1 at I ,000 kcs. 
tho AT/ l,CXXJ la recommended. The 1rlndln1 and 
W ibn.tion ac.curt.q t1 0.01 • ... a.nd th4' temper-ature 
co-effident Is a.ppro•lmately S cydes at the funda­
mental frequency per decree C.entl1rade c:ha.n.c•· 
Supplled mounted In a fixed air pp moun~ I l In. in 
d lameter, 1ta11dard t In. pin .spu:ln1. 

PlllCE £3 : 13 : 0 

We shall be pleased to quote for all crPH of crystals 
for commetciot u.sc bcrwttn &he limits o( 25 and 8.(X)() 
kJlocydes. 

Supplies avaJlablo •salnu Priority Orden o nly. 

THE QUARTZ CRYSTAL CO., LTD. 
63 & 71, Klncston Rd., NEW MALDEN,Sur ... y 

Toltt>hone : Molden 0334 

Contractors to the 8.8.C. , Admlralc·y, R.A.F., Crown 
A&enu for the Colonltt, etc. , etc. 

ELECTRADIX BARdAINS 
LABORATO RY GEAR. Mirror G.alvos. Sul .. 
llvan t-::arlne Ren•ctlna vtrclcal t1.C. 1uspen. 
Tlntley 8alllstlc dluo. M11tto:. Stand Scaft's (or 
Spot use. Whetutone Brld1t1 and l42M Re ... 
sl.nanc~ bo•e• quoted for. A number of ex. 
W .0. Whounono Brld1es. leu colls, cheap. 
Circuit cesilna G.P.O. Verclcal Gafvos. 
WAVEMETERS AND RADIOGONO.. 

MEl'ERS. We have some ex. W .0. Wavemecers, Buuer and 
Heterodtn~. less catlbrallon chuc, '4S/ - and 70/ - Radio 
Olrecdon-Finders In ma hoc. cases, 90/ •• 
LIGHT RAY CELLS. Selenium 8rldae In Bakelite cue, Raycraft 
Model, 2 1/ -. Raycraft Ray Set whh relay, 42/ - Re lay, enclosed 
10,000 ohm tele:type.11/6. For other relays, send sump for leaflet. 
DYNAMOS-M O T O RS-ROTAR IES. For euentiaJ and 
experlmenta1 •ork, permit free. Fine modern quarter-hone D.C. 
moton. lOO to lSO volu, enclosed. drlp-pf'oof, .silent beuinas. 
ffa.nae Ax.inc, double end shafc, f in. dla. , 1.450 revs., : sixe. 
7 f in,, x 7in. : wet.ht. JSlbt. Compound or shunt. 'Ne fully 
J U&-r>ntee. At.h h.p •• 0 IOs. lh.p., £4. larcer powen In stock. 
Double Cu rrent D ynamos, 6 volu and &00 volu, b.tl-be'l.rtn.1. 
171b .. u new. lO/ - . c:;u·r. 2 / 6 extra.. C ha,..lna Dyna mos. 30 volu 
IS a.mps., £5 ISs . St.ate wants.. 
ROTARIES. LI.test American Radio Type, titted filter and 
smoother. 75 watu 6 volu O.C. to 100 vo1u 50-60 <">•des, £12. 
110 watts 100 volu O .C. to 110 volu $()....(,() cydes, £ 14 10.. 150 
wacu 220 volts O.C. to 11 0 volu A.C .• £16 101. Other sizes In stock. 
U S EFUL PRECISION-MADE S PARE PARTS, NEW. Chart 
drum tind clips, $ / 6. Ma,netlc Clutch, 6 volt .. comptece, 2S/ -
91n. Traverse Shaft, '41n. Threaded 120 to Inch, with bearings. 12/ 6. 
Stylus, with c11rrJage. rod l and brackou, 7/ 6. S-pln plugs, with 
panel socket and cords. mld1et type, 4/ 6 pair. 1'4-way Plug and 
Sockec, with <0rd, 7/ 6. l in. Aluminium Panel, drilled I lln. x 6lin. 
3/ -. B•kelltt ditto. ?fin. x 6fln., 2/ 3. 
Fleose odd tiostoee for all moII ordtrs. Send scamped envel~~ for 
1epUes to all enquiries. We Invite 1"" to • lslt °"' showrooou. 

ELECTRADIX RADIOS 
21.C Queenstown Road, Battersea, London, S.WJa 

Tel•P-: Mo<<Wloy 1159 



Eimac Vacuu!!I 
To CtC'll t tht ntarly pcrfeirc " .tN\lm 
within £imac vafrC't a.nd put \>anium 
pumpinJ on a mau procfu('t1o n ba\h, 
lllnuc EnginC'C'rs dC'vt' lopt'd JI wholt 
ftt''W vacuum tt<hniqut> 11.nd much 
1pcct.al t'quipmenc. 

O ne o( 1tw dt>vicH ru\lhin1t fro1t1 
thC'M) t an. of rt~areh at'ld dtvt lop· 
ment is t h t" Eimac HV· l Dift'WltOft 
Pump together • itl\ 1ht tpc<1•1 ~•· 
poti ring, oll .. -hid!. it ttqU•tn. 

Tod•) thb pump U Ming made 
av.tlhblt co m• nufKTUttn al'HI rir• 
Mar<h l1bon1orit:s chrouJhOut the 
.. ortd. You tan obt.ain full inform• • 
tion and tt'chnic:aJ dau • ·ichout cou 
o r obligarion by • ·ricing di rC'Ct co 
the> Sin Bruno p l.ant addtt'U bt'low. 

Thh Eima.c HV• I p u mp hone 
sood reuon • ·hy Eim;1c "''""' art 
uncondition:ally gu:i.r;1nc«J 1g11ino 
pttrrnuure hilure:t. • hi<h att c~uie"d 
b) gu rtlc-.1s.td inttrnally. This tC'<t• 
.oft phH ovuu.tw:lintt pc"rform.1nC'C', 
J fCH tn.min1. and othtts h&\C mn~c 
fun.c 'ah·n 6.r·H choi~ o( lrading 
Eng1l"lt~n throvJtho1n thC' •orld. 

-.... 

11.S.Cl.8. fJUJ,/,1".l'IN, July IU+I 

Pump 

l'ri lllf'l.I "' '"'"''' llrlu.lu fior lh•· I St' UAOIO NJ(lr.'f\' OP 4.t!Y..AT IUll1'·''~1 !\t•" Ut11il.:l11 11 ......... t.h1l1• II IJNJoe•ll !"Lh't·I. ' "'Jl!lo111, \\' ..... . 
lt) :-1r .l t1i~·1•h t 11u~•11 ,\· :o-ut1E-. 1.W., i:! ·1,., t :O.l J•'"'· 1,1111dun, ftt.'.4. 
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