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ADVERTISEMENTS. 

\_·:Th-e "I! et er Pan" 
-a Burndept 

r • 

speaker ·for one 
loud 

• guznea 

A new and inaxpensi\'C BurndPpt loud speaker has appearC'd ' 
at a most opportune moment - when eYcryone is 
concerned 'vith the Christmas PresPnt problem. This 

addition to the extcnSi\'e Burndept Range is the "Peter Pan " 
Loud Speaker, obtainable at lhc moderate price of one guinea. 
It can be operated from a two-valve receiver, and gives quite 
sufficient Yolumc to fill a ::;mall room while its pure tone 
and rendering of broadcast music and speech is all that could 
be dcs:red. Like the EthoYox Models, the Peter Pan is 
gracefully shaped, and coloured a rich malwgany sh<!dc. The 
diaphragm is adjusted hy means of a knurled knob. 

21/-
2,000 OHMS RESISTANCE 

( 

Valve and Crystal users 
who desire maximmn results fmm their \\'ireless Receivers will 
he wise to consult the Burndcpt Component!> Catalogue. Two 
mo«t interesting c<,mponents dc>-cribcd therein n.rc the :\nti-Phonir. 
Valve Holder. and lhe BurndcpL )ticrorneter Crystal Detectnr. 
The Anti-Phomc Valve Holder afford<; completf' protection for 
the filament of any valve, and eliminates the microphonic nubc, 
usuaUy a~sociated ";th duJJ-emittt'r vah·es. 
ClimMic conditions do not a{h:cl the Anti-Phonic Valve Holder, 
as there is no rubbe·r to perish. This holder CIJnsists of an inm•• 
<Lncl an outer portion joined together by four spiral spring:> which 
make the electrical connection~ and also support the valve holdc1 
whicll i<; made of highly-poli,lll'd h:tkelite. ·nw \'al,·e sockets arc 
countersunk to obviate the tisk of short circuits. Don't leave 
your vah·es unprotccted-ht Hurndcpt Anti-Phonic Valve Holders. 
The most important feature uf the Bumdcpt Crystal Detector is 
the micrometer screw which 11crmit,; very fme a<ljt1stmcnt of the 
gold catwbisl<Cr to be made with en.~c. The Durndcpt Synthetic 
Crystal, whicll is enclosed witli all working p;\rts in a glass tni.Je. 
gi\·f',~ excellent signal «trength Pi I tl Bm•~tdt>pl Crystal Detect<>~ a.td 
obtai11 clear rueptiou with easy lr1n11i p11laliou. 
The Burndept Range includes everything for Iadiu reception from 
~:omponenL~ to complete installations . 

. BURN 8EPT 
HEAD OFFICE : Aldine House, Bedford Street, Strand, 

Lond9n, W.C. 
T~l~pl:one: G-crrurd 907==· 

BRAXCHES AT: 

R<llfast, Birmingham, Brighton, Bristol. Cardiff, Exete1, Gla.~g<>W, 
J~ccds, Liverpool , Mancbester,:::-iewcastle, N orthamptpn, Nottingham. 
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The N.A.R.M.A.T. Sees Reason 

W'E ar.e pleased to he abk lo 
announce that in !<)26 

thc'n' ,,·ill be one larg<' 
combined wireless t·xhibi

tion, organised by the Xational 
. \ssociation of Radio :\lanufacturers 
and Tradt•rs, at which both mc•mbPrs 
and non-membPrs \Yill exhibit their 
goods side by si,!e. The Pxhibition 
will be held at Olnnpia, ;md will 
unyuestionably ban• an immense in
fluence on the trade. 

Both last war and this thC' 
N.A.R.:\L'\.T. ·held an pxhibition at 
which manv \\·ell-kno\\'11 firms of 
high standitig \YPre unable to shmY, 
not bPing members of the associa
tion in yuestion. The public looked 
in vain for these firms, and immedi
ate!\· saw that the exhibition \\·as 
not· representati\·c. \\'hen we con
sider that a \·ery appreciable pro· 
portion of the visitors, both trade 
ancl pri,·ate, to _such an exhibition 
come for the purpose of making 
their choice among the latest appa
ratus, it does not take much furthet
thought to tinderstand how in such 
circumstances trade sutT<c~red. In the 
past the N.A.R.l\L\.T. flgurati\·ely 
has shrugged its shoulders, and 
airilv indicated that the cure is, of 
courst>, to join the :\ .. \.R.:\L\.T.! 
Although in the inner circ-le of the 
Association there have been manv 
who felt that a single exhibition hac! 
its advantages, in the past the morp 
violent elements have had their \YaY. 
T\o\\', fortunately, \Yiser council h;;s 
prevailed, and the new attitude will 

Director of Research : 

result in a single really representa
tive exhibition at Olnnpia next year, 
which will form a landmark in tlw 
historv of the industn·. 

The cotn-ersion of ·the :\ .. \. R.
l\1./\.T. to the idea of the unifiPd 
exhibition t:i a change of polic\ 
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which indicates a more tokr<)nt 
and sympathetic attitude to the 
trade than the\· hm·e taken in the 
past. \Ve ha~·e no sympathy with 
those who object to the N .A. R.-
1\LA.T., and all its works on prin
ciple. Such an :\ssociation properly 
conducted can be of immense benefit 
to the whole industn·, but its conduct 
requires the most t:ardul \Yatching, 
and immediately it loses a sense of 

Sdited hy 

prorortion and forgcts that tirst and 
foremost the polic-y must be for tlw 
benefit of its members, and not for 
a favoun·d fe\\', it becomes, not a 
beneficial but a pernicious organi
sation . 

In October, in a now \\·ell-known 
ktter to the wireless trade, we m;Jde 
it perfectly clear that if !'\.:\.R.
l\L\. T. and non-N .:\. R.l\I.A.T. 
members did not come together 
under a single roof of their O\Yn 

accord, Radio Press, Ltd., would it
self conduct a single exhibition, :~s 
being an impartial organisation with 
the necessan· national influence. 
The immedia-te result of the letter 
,,·as that we .receiYed dozens of let
ters from manufacturers of high 
standing, promising support for such 
an exhibition, should it be neces
sarv for us to conduct it, and a 
special eompanv \Yas duly formed to 
provide for the emergency'. 

Now that the !'\.A.R.:VL.-'\.T. has 
come to a wise decision, the neces
sit,· for our own exhibition will not 
arise. The incident, if it can Le so 
called, is now closed, and it remains 
for the whole industt·y to apprcci:ate 
the broad-minded decision of the 
Association in the matter. \\'ithin 
the next fpw months the National 
Association of Radio :VIanufacturers 
and Traders \vill pass through a 
wry difficult period, but its wisdom 
in making the latest decision will do 
more to consolidate it, and gain 
support for it, than anything else 
that could hm·e happened. 
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Some Heterodyne and Rectification Effects 
. By Captain H. J. ROUND, M.I.E.E. 1 

In the following article Captain .Round discusses in detail the effects of heterodyne rectification on l 
selectivity, together with some notes on. the supersonic heterodyne. 

++++++++++-++++++++++++++++++++ .... ++++++++++++ ... +~+++++++ .. +++++ .. •+++++++++++~·· 

H)Ii-l9Ib'. 

ERE <•re some phcnonwna connected 
with rectitL·ation \d1ich affect the ques
t ion of seledinty in a \\ay which I 
propose to show. Careful c<.msidcratinn 
of these points led 1\rmstrong· to evolve 
the ,,uper-heterodync in l'aris in 

,The various questiun.-; involved <tl'l' n:ry diilintll to 
keep in one's mind, and l find it '' isc to put the 
arguments do\vn in sketch or \\'! iting Jorm step bv 
step. 

~ 
~ ' 

~ 
~ ra ~ f@ E% ~ Time 

V u "' V 

Fig. 1.-ln this diagram the shaded portions of the curves 
represent the current which would flow if a perfect 

rectifier were applied to the oscillation. 

Perfect Rectification 
Fig. I represents an oscillation frequency n, and 

the shaded portions represent the current which 
!lows if we apply a perfect rectifier to it and plot the 
resulting current. A little later I will discuss what 
happens in certain local cases if the rectifier ha,; the 
usual bend. 

The resqlt through the rectifier will obviously be a 
current that will move a galvanometer, plus a complex 
alternating current \\'ith a basic frcqucn•·y the same 
as n. 

Audible Detection 
Now if we added a \\Tak oscillation from another 

~ource to the first one (Fig·. 2), first at the same fre
quency and phase, and tben of opposite phase, we 
should get the galvanometer increasing its reading and 
then decreasing· its reading (the galvanometer will not 
respond to the H. F. coti1ponent); if the change from 
the same to opposite phase tal,es place at an audible 
frequency, we can use a telephone instead nf the 
galvanometer and get an ·audible note. 

Beat Notes 
Obviously, we can get just dJC same note by some 

method of ehang·ing the strength of out· oFiginal oscil
lation (this \\·ould be caHed modulation), or we can get 
it by adding a weak oscilhition to the ~rst one, with 
a frequency such that it first adds an:!' then subtracts 
from the first oscillation at the same r·ate as the 
.reversals. This is called producing a beat note. There 
is a little difference between these methods which it is 
not necessary to go into at present. 

It is very important to note and definitely gTasp tl1e 
reasons why a rectifier- i.~' nCt'('"s;try in all these cases to 
produce an audible note in the telephones or a rno\ c
m cut in the galvanonH:te•·. 

Modulation Frequency 
::'liow even if our n1odulatt<~n is made of too hig·h ;l 

frequency to hear, the rectifier is still producing a new 
alternating current of the modulation frequency; and, 
likewise, if the b(:•at frequency is raised to this inaudibk 
note, the new alternating· currc.lt is still being· pto
tluced. In all considerations here I am taking· the c~1se 
when the modulati<)n produced in any way is weak; 
matters get very complicated qthtT\\i'e, and in the 
beat method of ,;imulating· modulation \\e can assume 
always that one of the frequencies is much \YealH'r 
than the other. Suppose that our \\·caker \Yave is nmv 
modulated by speech, and 1 hat \\'C add it to the st rong·e r 
\\·ave, then it is quite' easy to• se•: that if the t\\·o• \\~nes 
are of the same frequency and phase the result is just 
the same as if \\'e modulat.:d the stronger wave, exc<~pt 
that the amount will van depending· upon the pha•,es 
pf the t\n) wave~. 

Inaudible Modulation 
But suppose that w..: alter 1 he \\Taker modulated \\·av~ 

1o such a frequency that the rcsi.IIting beat note, due 
to beating and rectifying, he,·omes inaudible; is the 
speech modulation of the \\Taker '' ave then audible in 
our telephones? Fin;t the \H''tk wave adds and tl·en 
it; subtracts from 1 he ~trong \ntve amplitude; 1 he 
averag·e r-ectified chang·e over one supersonic beat is 
obviously nil on a galv;lnometer or telephone, so that 

P. POJI!Ion 

I 
I 

J J 
of PllaJe Change of' Weoi O.sclllalion~. ~ 

Fig. 2.-lllustrating the effect of adding a weak oscilla
tion to another one of the same frequency and altering 

the phase. 

whether the speech modulation of the \\·eaker· \Y<We is 
weak 0•1· strong makes no difference. Therefore ·:he 
modulation '"ill be inaudible. 

Conclusions 
Summing· up this point, which is of great importance, 

if we are receiving a ·weal~ ~ignal on a rectijier wd 
telephones, and if •we heterodyne the rectifier '!Pith n 
stronge! '11Jtl,'l!e such that the resulting beat note is 
inaudible, thetD the modulatiot~ of the weal~ sig·nal 7N7l 
also be inaudible, Unfortunately, owing· to the fact 

• 
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that recticfiers do not ban• quite straight line character
istics ihe theoretical result .is not quite true, but it is 
very nearly true. 

Homodyning 
One important point follows from this. \\"e sm\ 

that if we modulate our weaker \\'aYe and add it to thl· 
stronger wave, and if they are the same frequency and 
phase, the result is the same as the modulation of 
the strong·er wave; in fact, ,,-e shall get ou:· 
speech if the modulation is a speech modulation 
This opemtion is called " homodyning," but it is nut 
easily realisable in pr;lctice. Ho\\·evcr, it serves tu 
illustrate a point. Suppose, simultaneously, we applied 
to the rectifier a second \Yeak oscillation, the frequ{·ncY 
of \vhich was suf1iciently different to give an inaudibk 
beat note \\'ith the strot~g oscillation, 'and suppose this 
weak oscillation was alsl) modulated by music, the firs! 
speech woul·d be audible, but the mu~ic \vould not b<· 
audible, and, in fact, no modulatl'd wave outside the 
audible beat tone range \Yould be received ( e"n·pt 
harmonics). Homodyning· thu,; gives a selectivity 
\\ hid1 j,.; of just exactly the corr-ect width to takE' in all 
the frequencies ,,.e \Yant to hear, hut it cub out el·en
thing else that givP~ bc·at tones outside the audib),. 
range. 

A Practical Test 
Nm,·, again. suppose that you a~c close tn 2LO, and 

that you want to get Birmingham, and that the selec
tivity of your receiver is only ,;uch that then." is ah1 ay.; 
a backgTound of London. Tune uo to Birmino·ham 
and sta,rt applying reaction. If the <:arrier t>f Bi·r~ing-

A view upwards 1'nside the lattice structure of the mast 
of the recently opened wireless station at Konigswuster

hausen. The her.'ght of the mast is about 9()0 feet. 

ham utn be brought up to a sln·ug·th of scn·ral •imc.; 
the forced ,,·ave from 2LO, then as this carriec pro· 
duces an inaudible beat with 2LO's \\ave, it tetH~s tn 
remon• the signals fmm zLO altogether. 

Perhaps on your ren•iver London is too strong-; then 
you must 1n•aken your coupling or dcTtTasc the siz" 
of your aet~ial, and !lS(' reaction more to bring up 
Birmingham's carrip;·, \Yhich \\ill IYipe out t lw last' 
trace of London. 

421 
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The Reverse Effect 
\\.hen one is using a selective receive1· of great 

sensitiveness this etTect is ver·y noticeable, and it is 
sometimes a nuisance, as in certain cases it can work 
the opposite way; for as long as you keep the carriet' 
of the wanted signal stronger than the jammer it is all 
right, but if the jammer takes charge then he wipes 
out yo1tr modulation. · 

t 

Fig. 3. ~-Showing (left) the characteristic of a perfect 
rectifier, and (right) the form of rectifier characteristic 

obtained in practice. 

This point consequently makes it very difiicult to 
estimate the degree of selectivity in tuning, \Yhich must 
be aimed at in the design of receivers, to give certain 
t;{•parations. 

Reducing Interference 
Iu general, if the jammer can be reduced by tuning 

methods to equality with the decided signal, and you 
then have available reaction to bring- up the signal you 
\\ant, the jammer can be reduced to inaudibility. 
Obviously, however, the best thing to do is to have a 
,electivity curve on }'(>lli' tuning circuits, which reduces 
any possible jammer by pure tuning- to very weak 
signals; the only objection is that this is so difficult 
to carry to tl1e limit sometimes required that to a 
gt_eat extent the heterodyning .effect has to be relied 
upon. 

A Second Rectifier 
So far everything has been comparatively simple, S\) 

!et u:> int rnduce a second rectifier and studv the effect 
of it. · 

"" e have a strong oscillation and a weak one; they 
are combined and rectified, and the re,.ulting alternat
ing current is applied in some way by means of a 
transformer or other coupling circuit to a second 
rectifier. Let our weaker oscillation be of sufficient 
difference of frequency to produce an inaudibl-e bea! 
tone. 

Strength of Beat Note 
.Vote first that through 7:ery 'l.eide limits the strcn[Jill 

of tile beat llofe is propurti01wl tu the strength of the 
'U.'eaher 'lL'£l<'C, and that al.tt:ratiolt of the strength oj 
the stronger 'l.!la<'c u>ill make only secorzdury differel!ces 
tu the strength uf tlte beat lone. • 

J\ow if our weak oscillation is constant, and \\ ,, 
re-rectify the beat tone the combination \\ill send ;• 
direct ctJrrent thruug·h ~ur telephones, and en'n if \\ (' 
modulate \\'itb spcc·ch the strong oscillation \\T sha 1! 
!war nothing of l he "peeeh through our second rectifie,r. 
But if our weak oscillation is modulated ,,-ith spetch 
the rectification b1· the second detector \Yill produce 
speech. · 

Application to Duplex Telephony 
This peculiar phenomena is u;;ed by Franklin in his 

duplex telephony, in '' hich he uses hi,; tran.;mitter to 
heterodyne to an inaudibl-e frequency the received waYc. 
He 1 hen lT-rectifics and gets am· modulation nf the 
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received wave, but no modulation of the transmitter 
emission (within limits, of course), so that the receiver 
need never he disc,mnected when transmitting. Again, 
of course, if the receiver signals g-et stronger than the 
amount of the transmitted wave allowed to• get into the 
receiver, .the transmitter modulation \Yill be the only 
one heard. The signal has taken charge, an unlikely 
thing to happen in this case. 

Utili~ing Beat Tones 
The beat tones are curious pictures at another fre

quency of the original weak o~cillations, as, not only 
is the original amplitude imitated, but the phase abo 
is imitated. 

For instance, it is quite easy to make out that, if 
the weaker oscillation is altered in phase by 180 dcg., 
the heat tone also shifts throuf,:"h 18o deg. So that if 
two weak sig·nals arc coming in together, and if ·.we 
beat with a strong oscillation with both at once, the 
two oscillations ,yj!l be represented as heat tones in 
amplitude and phase, and we can treat them as signals 
to be tuned, rectified and received in the ordinary way; 
they only suffer from distortion clue to rectification 
once, not twice. There is, however, one very impor
tant difference between treating these beat tones as 
your signals to be, received ami using the original 
signals. 

\Vhen dealing with the original signals, supposing 
that you are building a selective circuit, if it is tuned to 
a cCI'tain wave it will only get that wave and traces 
of others of nearly the same £requency. If, how:ever, 
you beat first and then use the resulting beat fre
quencies, you are dealing with two possible groups of 
waves; for it is obvious that if n is the heterodyne 
frequency, then n+d and n d will produce exactly .the 
same beat tone. This effect has to be guarded ag·ainst 
in the superheterodyne, 

Perfect Rectification 
If our rectifier is very perfect, and has a curve like 

that in Fig. 3 (left), it will not be necessary to. have 
a heterodyne very much stronger than the signal, the 
only condition being that the signal can never reduce 
the total oscillation,. to zero. Certainly a little distor
tion enters, in that the resulting rectifier beat b~comes 
a more and more pure sine wave as the heterodyne 
wave is strengthened, but this would not matter mucl1 
in superheterodyne work. The term ''optimum 
hctei·odyne " has no nwaniug with <.t perfect rectifier. 

Heterodyne Too Strong 
But suppose our rectifier curve is like Fig 3 (right). 

Then the result will be that for a weak o~cillating
voltage applied, a certain amplitude of current is pro~ 
tltH~ed, but for a stronget oscillation a iargcr. 
proportional current is produced. Too lnrg·c ;{ hetero
dyne may run us into saturation. 

Th~ Optimum Heterodyne 
In this case, however, the results arc uearly the 

same as the hypothetical results on a perfect rectifier, 
jf the heterodyne carries us well up to the straighter 
})art of the curve, and if the weak sig-nal applied does 
not shift us up and down from this point very much. 

· The position is called the optimum heterodyne. 
In fact, even with the practical imperfect ·rectifier 

the 1·esulting- beat tones arc nearly proportional in 
strength to the applied signal, so that the only place in 
which distortion can occur in a superheterodyne is in 
the second rectifier, \vherc the " square" law still 
applies. 

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

. . . . . . . . . 
Results of the Radio Press 

Calibration Tests 
. . . . . . . . ...................................... ,. ................................. . 

T HE first set·ies of measurements m connection 
with the Haclio Pre.~s Lab?ratories' Cali~Jratior~ 
scheme were taken dunng the cvenmg of 

D:cembcr. 10. . The list of stations checked, together 
Wlth the tuneol tucasurcment and the fregucncies, is ls 
follows:-

Time Fre- 1Vave-
!ill lion. quency lengtlt p.m. (Tic.) (lllelres). 

-~--~--- --------
Aberdeen .. 7. !5 . 6oJ.9 496.8 
Birmingham 7·55 629.2 476.8 
Bcltast S.j 684.1 438·5 
(;Jasgow 8. I) 421.4 
::'(e,vc;Jstlc .S.25 40J.<) 
Bournemouth 8 <L'i 384·7 
Manchester 8 .. J) .o 
J,ondon 8.55 ·3 
Cardiff <). .2 

Further measurements of the frequencies of the 
above stations were also taken at other times. In this 
connection readers should take special note of the fact 
that, in order to ensure accuracy in the calibration of 
their wavemeters ot· receivers, the time of taking theit
own notes of settings on their instruments should 
coincide with the t imcs given fer the Radio Pre~s 
measurements. 

Variations of Frequency 
If, fot· instance, notes of the correct setting f•Jr 

L01ldon were taken on the evening of December 9, and 
the Radio Press measurements of December Jo were 
taken as a means of indicating the frequency ohtainwl 
at this setting, an error wot!ld he introduced. This is 
due to the fact that the frequencies of most of the broad
casting stations given above do not remain absolutely 
constant from night to night. 

As examples of the Yariations which may be 
expected, we give below a table of measurements taken 
on yarious dates :-

Fre- lVave-
. '>'tation. Date. Time . quency length 

(!I.e.) (metres) 
------------------· ---· 

Aberdeen .. Dec. <) 6.30 p.m. 003·4 497 ·I 

])inninghant { " 
8 4· 0 p.m. 630.8 475·7 .. 10 5-30 p.m. 630.0 476.2 " 

Belfast { " 
8 4·30 p.m. 685.2 437·8 .. .. 

IO .f.Ij p.m. 684·5 438.2 
(~1asgo\v .. Various readings 7II ·9 42I ·4 

Xewcastle {Dec. 8 p.m. 741.8 4°4·4 .. 
9 6.1.) p.m. 742·5 404,0 

Bournemouth .. Various readings 779·9 384·7 
Manchester •• '< Dec. 8 p.m. 794·7 377·5 

" 
IO p.m. 796.2 376,8 

London " 9 p.m. 824·3 363·9 .. 
IO p.m. 823·7 364.2 ~ " 

Cardiff " 9 p.m. 857·9 349·7 
" .. 

IO p.m. 854·7 " 351 .o 

]);wen try •. I~ " 9 a.m. 187·4 r,6oo.9 

" 
10 9-30 p.m. 187·3 r,6or .6 . 

Continental Broadcasting Stations 
In next week's Issue of TVireless Weekly \VC shrcll 

have an important announcement to make with n•gard 
to Continental broadcasting stations. 
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;7r----"7HE past week has 
afi'orded examples of 
several astonishing· 
'' freaks '' on the· pa1·t 
of the somewhat 
mysterious conditions 

that govern long-distance reception. 
These may be best illustrated by a 
sf.o1·t account of the stations heard 
by the writer and the owner of 
another receiver, both in South 
London, all reception taking place 
t•n Sunday, Decembe1· 6, starting at 
o6.oo t.;.l\1. T. Cuban 2 BY and a 
Brazilian station were heard, but no 
East Coast Americans ; thev ·were 
heard, h(nvever, at 09·JO. B'etween 
the latter time and IJ.oo strong 
signals were received from practi
cally every active Eumpean country, 
the northern British stations being, 
ot• the whole, the most powerful. 

Further Afield 
At 2.30 p.m. A-6AG was heard, 

the signal-sti·ength being about R6, 
and half an hour later G-2KF heard 
PJ-1HR, PI-NAJD, and L'-6CTO, 
of California. Between I/.OO and 
rg.Jo the following were heard :--··· 
A-3BQ, A-3EF, 0-A-lZ, CRP 
(Delhi), and HBK (Northern India). 
By zo.oo not one of these was 
audiblc, but several East Coast 
American stations suddenly ap
peared. By 22. oo the ether seemed 
quite dead, but at 2.).co several 
Brazilians were heard, including 
u\C, rBC, rBD, rl:\, Il.\J, sAB, 
and 7AA. Chilian 2LD and JIJ \H're 
alsD n•celved at good stn·ngth. 

A Good Effort 
G-2KF had another " Inter

national field day " on the same 
date. Starting at oo.oo G . .\LT. on 
Sunday he worked .6ZK, of Pales
tilw. At 03.40 he worked 0-A-J-Z, 
and U -3AHA, following this up by 
communicating with Z--1AS. During 
the daY he was in communication 
with ·S-2NM, D-7EC, A"-6AG, 
CRP (India), and A-3YX. The 
a vcrage report of his sig·nal strength 
was R6. 

Ireland 

\;l,'e hear· that the Irish Free Statt' 
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HORT-WAVE 
Mtes&Mws 

has been ol1icialh allotted the inter
mediate " f;\V. '' There are, how
ever, verv few licensed stations in 
ooer,;1tiun~ The amateurs in 
Korthem Ireland use " GI " for 
th~ir· prefix. Cp to date the only 
ilctivc stations that we han· heard 
;\re sNJ, (J:\lU, and 6TB. 

Several readers probably heard a 
station <t few months ago with tlw 
amazing call-sign of :\"\\'-4XYZ. 
TheY ''ill doubt less be relieved to 
hea1: that he degenerated into 
1'\\V--lX. and finally.LA--l:X· He 1s 

situated at Stavanger, Xorway. 
Special Ship Transmissions 

Another Swedish boat is now 
active on short waves, using the 
e;dl-sign SDK. As he seems to be 
audible unl\· at the same times as 
wlwn the 'Brazilian stations an• 
c.>ming- in, he is probably somewherl' 

stations " on the air " than there 
have b('Cn for some time. zN:\I is 
working C. \V. and telephony on 
9,677 kc. (31 metres), and 2KF, 
_:;LF, zYQ, and z\V] arc all " big
noises " on about 6,670 kc (-l5 
metres). 6QB has at last forsaken 
his aged and polarising ch-y cells, and 
t:!'es a small motor-generator. 2ZB 
has built a, receiver instead of a 
tcansmitter ! He is conducting 
'' world-v.:ic1.e reception pro-
grammes,'' and has alre:1 dy heard 
l1ve new countries on it. 

The Eastern Counties 

2XV, of Cambridg-e, may be heard 
on telephony at very good strcng-t11 
on 6,670 kc. 2LZ is also very 
strong-, but, unfortunately, these 
seem to be the only'§tations working 
telephony consi~tently at the higher 
frequencies. 

The low-loss short-wave two-valve receiver constructed by Mr. J. J. 
McConochie. A letter from Mr. McConcichie, describing this receiver, 

will be found on page 447. 

in that direction. The San Frmz
cisco ( S( ;q \\·as, it will be remcm
bci·ed, in action between Rio de 
Janeiro and Stockholm. 

London 
There are now :11ore Lonilon 

The East of England seems more 
active than usual, being represented 
by 2LZ, sQV (Clacton), 2TO (Ips
>vich), and sGS (Grimsby). \Ve 
have not heard a \Velsh o1· \Vest of 
England station for some weeks. 
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F,INDING THE NODAL POINT 

N the course of some 
transmitting experi
ments it occurred to 
the writer that it \vould 
be vory useful indeed 
if he could know defi

nitely just where the hig·h voltage 
and nodal po-ints on his transmitting· 
inductance "-ere situated. It there
fore became necessary to evolve a 
method by ,,·hich this could be 
determined, and a little considera
tioll shm\ed that our old friend, the 
:\Ioullitl voltmeter, was particularly 
suitable' for the purpose. 

Voltage Distribution 

A e<l:;c in which a knowled~c of 
1 he vulta~e distribution would 'be of 
particular value ,is in the c.kcuit 
shown in Fig. I. In this case the 
oscillator circuit L2 C2 is couple'! 
to the aerial circuit A.~Lr CP by 
1'.1ea,1~ of a small coupl,ing con
tLnsc:·, ~ho\n1 at Cr, and an R.F. 
feeder. The poi'l't on the transmit
! i:1g inductance A, at which the 
condenser in series .with the R.F. 
feeder is connected, sLould be a 
high potential point (that is a high 
high - frequency potential point), 
,,·bile B, the point on the aerial 
tuning inductance to "·hich the R.F. 
feeder is connected, should be the 
nodal point of the aerial earth 
system. 

First Readings 

It ·was therefore decided to' take 
a number of readings on a trans
mitting circuit (dissociated from the 

By C. P. ALLINSON (6YF). 

Describing how a Moullin voltmeter may be 

used to determine the voltage distribution 
in transmitting inductances or·aerial circuits. 

aerial-earth circuit) similar to that 
shown in Fig·. r. · The first read
ings taken were '"·it h the circuit 
shown in Fig. 2b, in \\·hich the 
oscillatory circuit ,,·as connected 
across the grid and plate of the 
txansmitting valve. Curw: No. r 
in Fig. za \\as taken with the lmv
ten;;;ion filament supply not con
nected to earth. As the A. C. mains 
supplied the' high tension (through 
a tran~former) it was found that a 

, small :-\.C. potential was applied 
tlll'rchy to the inductance, even with 

Fig. 1.-~A trans
mitting c i r c u it 
used by the writer, 
in which Cl is a 
small coupling 
condenser. The 
correct point for 
connecting this to 
the inductance L2 
was determined 
by the method 

described. 

the valve switched ~ut. This mean 
potential gave a reading on the 
i\Ioullin voltmeter of 9 units, and 
thi-; point was; taken as· the zero 
point from which to take the H.F. 
readings. This, therefore, resulted 
in the zer£J< point with relation to the 
cmve being shifted, the No. 
curve being thereby, obtained. 
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Effect of Earth Connection 

The rcadin~s \Yere taken bv con
necting· a llcxible lead ft;)m a 
l\ loull in voltmeter, the other side of 
which w,ts connected to earth, to 
each turn of the inductance in turn 
starting· from the plate end. Th~ 
CUrVe ::'\o. l shOWS the voltage d LS

tribution using a 2 r -turn coil. The 
total voltage swing \\ill be seen to 
be approximately 13 units. Curve 
No. 2 was taken at the same fre
quencv, but with the L. T. supply 
conncctL'd to earth. The total 
voltage S\\·ing in the No. 2 curve is 
ro units, so that the actual di!Ttr
cnce bet we en the two curves is not 
so great as it appears to be, and is 
due to the fact that thev are dr;1\-_·n 
tc· different scales. ,Ft~rt her with 
the No. 3 curn\ the L.T. 'supply 
being connected to earth rvsulted in 
the A.C. component, which pre\ i
ously had aiTccted the :\Ioullin volt
meter, not being impressed on the 
oscillatorv circuit. The curves, 
tlmrefore: show the comparati·:e 
values of H.F. potential distributecl 
along· the tuning coil from tum to 
turn. These curvrs further s11ow 
what \\·oulcl be expected, namel:·; 

that the who.Je of this :,oircuit is at 
H.F. potential to earth. 

It will be twtcd that all three 
curves peak at approximately the 
same places, namely, at six and 
fifteen turns. 

Addition of Aerial 
The next point was to try t::1e 

effect of connecting aerial and 
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counterpoise to the oscillatory eir~ 
cuit making the necessary adjust~ 
met;t to obtain the maximum aerial 
cur,rent, ,and then take, a number of 
reading·s with the Moullin volt. 
meter'. 

shown in the curve. The curious 
step formation obtained with this 
curve will be noticed, but after the 
fourth turn from the plate end of 
the coil the n;rve becomes perfectly 
reg-ular. It may be noted that, 
although the maximum potentials 
obtained ,,·ith this curve are not so 

~-

No. I - -.. 
i \.\. 

No.ZL _\l 
rr- ..11. 

I J \1 
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The curves have therefc.re been 
drawn as reproduced here\\·ith, 
since thus a better idea is obtained 
of the shape of the curv-ts and "ha~ 
is going on in the circuit. 

Voltage Distribution in Aerial 
System 

The method ·described may fur-
The curves obtained are shown in 

Fig-. 3a, Fig. 3b showing the circuit 
rmployed. With regard to this 
latter, it is interesting to note th,1t 
the best position for the L. T. tap 
on the transmitting inductance \nh 

found to be at the fourteenth turn, 
but the counterpoise lead had to 
go to the <'l!~venth turn, which i-; 
approximately the nodal point on 
the coil (which consists of l\YenJy
one turn~). The aerial tap went tl) 
the fifteenth turn, and it \Yas found 
that if tighter coupling- ,\\·as used by 
including· a target· number of turn-> 
in the aerial circuit, thr set \\·cni 
out of O!'cillation. A€tua!ly a load
in~· coil \Yas usrd in the aerial 
le;td, but this is not includrd in tlw 
ci•·cuit diagram, for clearne"s sake. 
The No. 1 curve \\as taken with 
L.T. negative conncctecl to earth, 
and it \\ill 'be seen that it is quit<':' 
re!_!·ular in shapt>. This \nmld 
seem t,;, indicaie .that the aerial and 
counterpoise COilnections had lwen 
<.'OIT<'dl\· madr. 

21 
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Figs. 3a and 3b. ·Further readings l,j)ere taken on the circuit of Fig. 2b, 
with the addition of the aerial system. 

Lower Potentials 

As it \\"a-; noticed in the cours,· 
of experiments that the larg-e;t 
aer;:il current \\'its rcg·istered \Yhen 
the lmv-tcnsion side of the filament 
supph \\·as not connected to earth, 
a further set of readings \\3,? taken 
under these circumstances. The 

'curve obtained is that sh0\\"11 In 
Fig. 3· N<•. 2. Here we find that, 

gn·at as tho,.,c shcn\n in the No. r 
cune, a larger reading· \\as ob-
1ained on the hot-\Yire a<:'ri;tl mete.-. 

Moullin Voltmeter 

!for the guidann· of those whn 
may \\·ish to take ,,imilar mea!'ure
ments on their own transmitters, it 
should be noted that the 1\Ioullin 
V<}ltnwter employed used the leaky 
grid-(·onden,.,er rectification method, 
the g-rid-leak being connected be
t\\-ecn the grid and !O\\·-tension. It 
will be t'cali"ed, of course, that th(~ 
readings obtained arc not actually 
positive and neg·ative as "hown in 
the curves, but started at a certain 
positiv•• valtw, d<"dined to zero, and 

-"'") 

~ ~~r--.--.-~--.--,,--.--r--.--,--,-, 
6 ~~~t=~~=t~~~~~~ .s t5l::: 
~ tzFS~~~~~~74~~+-~-4-I 
J 9 ~-+~~~~~-rT-~-r--+--+--~ 
2 6 1----i---t· 
1 a r--r~--~~--+--+--+--+--~-+-1 
, 3 
2 6 
3 9 
~ 12 
5 15 ~-+--->.d----1-cl-
6 181---+-----P..,._,v--

v. 
Figs. 2a and 2b.-Curve No. 1 in this diagram is drawn to a different 

scale from that of Nos. 2 and 3. 

as the anode is the point of the 
transmitter which is nearest to 
earth potential, owing to the fact 
tl1at the H.T. supply is obtained 
from A.C. mains, a very low rrad
ing is obtained at this end of thc 
wil, although this point is not 
actually at .rei'O potential, as is 

then rose again. As, however, \Ye 
are dealing with oscillato~·y circuits, 
it follo\\·:o. that if one end is at a 
certain potential and we then pass 
to another turn of the inductance · 
beyond the nodal point, at any given 
instant this part of the coil will be 
of opposite potential to the other. 
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ther be used to plot the voltage 
distribution in the aerial-counter
poise circuit. rn this case, of 
course, we shall not get any point 
which is actually at zero potential, 
but \\'C shall be able to determine, 
from the curve obtained, which is 
the nodal point. 

It should be noted that the nodal 
point is not that point at ,,·hieh the 
lowest reading is obtained. To 
determine 'vhich is the nodal point 
in the case of a curve such as that 
s!Jo\vn at No. 2 or No. 3 in Fig. 2, 

a horizontal straight line should be 
drawn, so as to tlivide the curve 
into two equal ·portions above and 
below the line. The point at \\·hich 
,this horizontal line crosses the 
curve is the nodal point. 

Application of Readings 

In cases where it is desired to 
employ the coupling method sh0\\')1 
in Fig-. 1 it would be advisable in 
the first place to couple L2 to L 1, 

plot the curve for the aerial circuit, 
and determine the nodal point. The 
>transmittet- can now be placed 
where suitable, the aerial induct
ance Lx being connected to the 
aerial and counterpoise leads wher
ever coevenient, irrespectiYe of the 
position of the transmitter. The 
R. F. feeder is then connected to 
point B on the coil, \\·hich has been 
found to be the nodal point, whilst 
the other end A mav be com~ccte<l 
to what has been found to be a 
hig-h-voHage point Qf the transmit· 
ting inductance L2. lt should, of 
!'OUrse.. be remembered that the 
nodal point will shift if any altera
tion in frequency is made. 
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DISTORTION IN L.F. AMPLIFIERS 
By J. H. REYNER, B.Sc. (Hons.}, A.C.G.J., D.J.C., A.M.I.E.E. 

In this orticle Mr. Reyner discusses volve choracteristics and shows how the usuol representotion of static 
chorocteristics may be misleoding in proctice. He further demonstrotes how dynomic chorocteristics moy 
be utilised to det~rmine the correct valu.e of grid bios to apply in L.F. omplifiers for the prevention of 

distortion. 

vr-----.J:..JERE arc many ideas which are held on 
the subject of the operation of low-fre
quency amplifiers in order to avoiJ distor
tion. It is now an almost universal prac
tice to equip low-frequency amplifiers \vith 
suitable grid bias arrangements, but there 

seems to be little definite information as to the correct 
value of gdd bias to employ. 

Necessity for Grid Bias 
Now the use of grid bias is necessary for two 

reasons. The first of these is that the steady voltage 
applied to the g-rid cont.rols the working position on 
the characteristic of the valve, and the second is that if 
the reproduction is to be reasonably faithful, then the 
g-rid CUITent must be reduced to• a small value. 

Avoidin~ Distortiof! 
If, ho,Ye\·er, one refers to the charaderistics of some 

types of power valves, it will be observed that the 
value of grid bias recommended by the makers usually 
occurs at a, point such as A in Fig·. I. According to 
the theory of proportionate amplification, it is neces
sary to arrange the working point of the valve charac
teristic such ~hat over the variation of voltage on the 
~rid the anode current characteristic is approximately a 
straight line. This is by no means tHe state of affairs, 
as shmvn in 1:<-ig. I, and at first sig·ht it \\-ould appear 
that this \\·ould give considerable distortion. 

• 
Questionable Utility of Valve Characteristics 
The fact of the matter is that our present method of 

giving valve characteristics is unsound, and indeed the 

I + 
/f&COitH£ND£D QND BIA.'> 

Fig. 1.-The grid bios recommended is often such as to 
bring the working point well down on the curved portion 

of the stotic choracteristic. 
Fig. 2.-The actuol voltoge opplied to the onode of the 
volve is less thon the H.T. voltoge due to the voltoge 
drop on the externol impedonce in the onode circuit. 

information which can be extracted i:.lirect from the 
charaotcristics is very small. The ordinary type of 
charac.tcristic is obtained unde~r steady conditions, i.e., 
with no impedance in the anode circuit of the valve . 

. p6 

In practice, of course, there is r.lways an impedance of 
some sort in the anode circuit, to enable the energy 
developed by the valve to be suitably extracted. The 
presence of this exte:rnal impedance, however, modifie:; 

---
-" 7 0 

GRID 11:lLT.S 
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Fig. 3.--Due to the presence of the extern~[ circuit the 
actual working characteristic is as shown by the dotted 

line. 

.the characteristics so completely that totally misleading 
results can be obtained if this principle is not borm 
111 mind. 

Effect of Impedance in Anode Circuit 
The current supplied -y the htgh-tcnsion batter; 

l1ows first of all through the external impedance in the 
anode l'irn1it and then thrcug-h the impedance of anode 
to filament path of the valve, i.e., the internal impe
dance of the valve. Con~equently the actual voltag-e 
applied to the anode will be that of the high-tension 
battery minus the voltage drop of the external impe
dance. This point will be made dear from Fig. 2. 

Obviously the value of the voltag-e drop ·in the external 
,,ircuit depends upon the current 11owing in the circuit, 
~o that the actual voltage applied to• the anode of the 
valve is continually va.rying, if the ancJ<.le current nn·ies, 
as is always the case in practical reception. 

A Practical Instance 
Let us consider a practical case. \Ve will assume 

that the valve employed has an impedance of w,oo9 
ohms at zero g-rid volts, and we will assume that the 
resistance of the output t'ircuit of the valve, whatever 
it may be, is. 20,000 ohms. The et1r.rent supplied by a 
high-tension battery of 1 .=;o volts will then be 5 milli
nmps. The actual voltag-e on the anode of the valve 
will be :;o volts and it \\·ill be seen from the charac
teristics· shown 'in Fig-. ~ that at zero grid volts: and 
so volts on the anode the current . obtained IS 

5 milliamps. 
Application of Grid Volta~e 

Consider now "'hat happens if a voltage is applied to 
the g-rid which causes the nn.odc current to vary. If 
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the anode current is increased by 1 milliamp., so tha l 
the ;total anode current becomes 6 milliamps., the 
voltage drop on the external circuit then becomes~ 
.oo6 >: 2o,ooo = r2o volts, so that the voltag·e <tctually 
applit'd to the anode becomes I so no = 30 volts. 

Comparison with Curve 
RefNring again to the curves in Fig. J, it will be 

seen that to obtain 6 milliamps. at 30 volts on the 
anode requires about I .2 volt,; positive on the grid, 
wlmreas if the anode voltage had remained at so. \\T 

should havt• required only about 0.5 volts positive. 

10 9 8 

~ 
~ 

0 

70 
}AIVOD£ 

SO VOtTAGE 
30 

DYNAMIC 
CHARACTERISTIC 

GRID VOl-TS,. 

Fig. 4.· -·in .:t practical case the dynamic characteristic 
would be .somewhat as. shown in this figure. 

Similarly, if t)ll' anode current dccrca~es !o 4 milli-
amps., the t:xternal voltage drop is only So volts, giving 
an actual a nod,~ voltage of ;-o. Here ag·ain \H~ uw 
produce the n1rrent \\'ith about 2 grid volts, wherea:-; 
with so volts u-n the anode 11·e should onl1· han· 
requir~d about o.R. · 

The Actual Working Curve 
It \lil! be obvious from these consideration:; that the 

characteristic over \\·bich \H' a're \l·orkic1f,;' is nort any 
of the usual curves dr;nnl for a constant anode voltagc, 
but one sut}l a,; is shol\ n by the clotted line in Fig. 3· 

It is this working or dynamic characteristic wbicl1 
we require in estimating the performance of the 1·alve 
under practical conditions. 

It may be obsE-rved in pas~ing· that the chang·e of 
± 1 milliamp requires a g-rid vnltage variatio.n oJ 
3.2 volts, whereas from the static characteristic the 
grid swing .would be only 1.3 volts. Thus the efft·ctin 
amplification of the vah· .. · has been J'educed. 

This dilierence bet\ITl'il the actual and the theordical 
amplification factor has been dealt 1vith before in tht•st· 
columns by 1\Ir. A. Johnsun R;!•H\;11\ ( TVircless ll'eeldv, 
Vol. (J,•No-. I). 

A Slight Modification 
It \\·ill be noted that in Fig. 3 tlw current: \\'ith ::;o 

volts on the anode is gh·en a~ ::; milliamps., a figure 
·which is obtained by di1·iding· the anodt· voltage by tlw 
internal resistance of .the 1·alvc. In practice the actual 
anode current is sorne,Yhat greater than this, by a 
certain small constant amount. 

A practical case, .there fore, '' otdd be some\vhat· :ls 
shown in Fig. 4· The only difference is tlwt the static 
characteristics are all raised slighth relative to tl~t· 
·dynamic characteristic Thi., modification dot•c not 
al'fect the fundamental print·ij)\e as d<;~n·lopcd i11 the 
original simplified case. 

Flattening of Curve 
It will thus be s:.:en that the effect of the load in tl1c 

anode circuit h;-~ been to f1attcn out the chi•racteristic 
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vcrv considerabl\'. Not onlY this, but th(· dym!tnic 
cha-racteristic actually crosse:~ the static characteristic 
at a small neg-ative g-rid voltage, and also it' remain'( 
appreciaMy a straig-ht line over a larg-t' ran.~·· of 
negative g-rid voltage. 

Grid Current 
Nm\· the grid current «.'ommences to tlm1· at or 

around zero gTid 1·olts. Althoug-h a small am(\unt of 
grid current is permissible, any considerable grid 
cunent immediately produces distortion, and therefore 
11·e endeavour to a rrang-c that the maximum voltag·c 
1·ariation o.f the grid is never sufllci-ent to make the 
grid po~itivc in respect" to the filament. 

Working Point on Characteristic 
obviously, if \l'e are to avoid di~torlion, it 

h that the grid S\\ipg·s ,;hall not reduce 
1 he a nude l'urrent quite to zero, bee a use this \\ cHtld 
prodtw<· rcl'1 iticat ion and would again introduce distor-
110!1. Thu,.: 1lw best \\orking- point on the charackristic 
\\C'·uld bv mid\vav between these two extremes, and 
in t]}(' ,·as(' sho~n1 \\'Ould require about -t} grid 
\·olts. This point, however, on the static characteristics 
is \\'ell do11n the curved portion thereof. It will thus be 
seen hm1· \Try misleading· the static characteris:tics may 
be and a!s<) \\~hy the recommended value of this voltage 
ofkn does mTur at a point such as A in Fig. 1. 

Plotting Dynamic Characteristic 
The plotting· of the dynamic characteristic oF a par

ticular valve is a fairlY ·easv matter, but involn·s a 
certain amount of caJ,Zuiatic;n, .and it is possible tc 

'" A view in the transmitter building of the new wireless 
station at K onigswusterhausen, showing the type of 
inductance used. These may be compared with those 
desisned for Rugby, illustrated on page 399 of our 

last issue. 

obtain a C!"timate of the perfo·rmance of any 
pnrtkubr \-;dn· lw \\orking· out the c·un-c in the m:umcr 
just dbcrib('d. · 

Data Required 
The vahH' or the external imped:u:cc Jl1 th(' ,,nude 

circuit is the onh· factur \1 hich IS likl'lv to be 
at all dilllntlt to d<;t<·rmim·. the valn• con~-ta;1ls lwing 

427 
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usually supplied by the maker:-. It may be remem
lwred, however, that in the case of a good choke or 
transformer the impedance is uf the order of so,ooo 
ohms at the mean speech frequency, i.e., 8oo cycles 
pt'r second. 

Approximate Calculation 
Actuaily, of course, the value of the impedance Js 

varying from time to t imc, because the frequency of 
the current is continually varying ia accordance \\·ith 
the speech or musi.c, so that an accurate calculation 
cannot be made in a simple manner. The approximate 
figure quoted, however, will give an indication of the 
type of dynamic characteristic one may expect, .1nd 
will prove of assistance in determining what value of 
grid bias should be employed. 

A Useful Rule 
Captain Round has given a very useful rule of thumb, 

\\ hich certainly gives satisfactory results in the majority 
of cases. This rule is that the necessary grid bias 
required in volts is equal to the value of the I-1. T. 
voltage divided by twice the amplification fa~tor of 
the valve. Thus a g-eneral purpose valve having an 
amplification factor of 10 used with 6o-volt H.T. 
battery would require 3 volts negative grid bias. 

Check with Milliammeter 
The possession of a milliammeter -enables one to 

make a very good practical test as to• whether the 
correct value of grid bias is being employed. If <•ny 
distortion is present, then this current which is pro
duced by the valve will not he proportional to the 
voltag-e, but will be proportional to some power thereof. 
For the sake of argument Jet us assume that the current 
is proportional to the square of tile voltage. T'hen let 
the applied voltage on the grid be Vsinwt, let 
Va + Vg be the steady values of anode and grid 
voltage. Then the anode current 

I. ~= A[ Va + p-(Vg. -1- V sin wt) J 
= A {V a + /A Vg) 2 + 2Ap.(Va + /A V g) V sin wt 

AV2 
2 AV2 

+ 1'-2 z COS {2wt+1r) +/A z 
The first term is a constant. The second term -,aries 

as the input voltage. The third term varies as the 
square of the input voltage, and so introduces distor
t ion, and the fourth term is dependent on the actual 
amplitude of the applied E.M.F., but does not normally 
vary. vVith a varying input, however, such as tele· 
phony, this last term continuously varies, so that a 
milliammeter in the anode circuit will fluctuate. If 
there were no distortion, this variation of the mean 
anode current \Yould not take place. 

• 
Slight Distortion Only 

In a similar manner it can be shown that whatever 
the relation between the current and voltage, there will 
always be a change in the mean anode current, unless 
the current and voitage are directly proportional, which, 
of course, is the condition required for disto,rtionless 
amplification. If this method is ·employed it will 
us11ally be found that even with a satisfactory value of 
g-rid bias, there will be very slight quiver of the needle. 
This will usually be fqund to be quite satisfactory. 
Such quivering may be produced by a variety of causes, 
t:ome of which ::1re rcferr~d to in the Inventions and 
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Den·lupmem;; ,:olumn: but ~uch, distortion as is present 
is usually not evident iu the quality of the loud-speaker 
cut put. 

Slight Swing Permissible 
In practice, as this g-rid bias voltage is increased it is 

found that the needle, \vhich perhaps was first of <:ill 
tluctuating violemtly, gradually settles down to a more 
or· less steady state, alter ,,bich the fluctuation begins 
to reappear. This latter condition, of course, is 
obtained when grid bias is so heavy that we are actually 
\H}rking on the bottom bend of the dynamic charac
teristic. This woul~! correspond to; about --TO volts 
in Fig. 4, where rectification \Vould obviously take 
place, so that the output nrrrcnt would not be a 
faithful replica of the input current and distortion would 
result. In between these t \H} extremes, the one with
out sutiicient grid bias and the other with too• much, it 

, will be found that there is a region over which the 
variation of one or two grid volts does not make n:ry 
much difff•rence, and this is the satisfactory region fnr 
the operation of the· amplifier. 

Correct Value of Grid Bias 
As has been stated, those \vbo do not possess a mi1li

ammete:r may ascertain the correct value of grid bia;; 
e-ither by obtaining the dynamic characteristic and thea 
choosing the mid-point of the portion which lies 
between zero grid volts and zero anode curi·cnt. Alter
riativ<;ly a rough and ready check may he obtained by 
utilising the formula of Captain Round which was 
given, or by inspection ;-,f the static characteristic, 
choosing a point such as A in Fig. I. 

. . . ........................................................................ 
vVe hear thnt the c;erm:m station KXH., who wa-; 

frequently heard in this country a few weeks ago, i~ 
now ofli.ciaUy authorised tc)l transmit on 8,57 r and 
3.333 kc. (35 metres and 90 metres), using the call-sign 
K-K7. He has already \\·orked a number of British· 
amateurs on both the~e frequencies. 

The German transmitters have organised a scheme 
whereby all correspondence intended for them m<ty 
be sent t()l 1\Ir. Rolf Fmmis (K-Y -1), ()If Stuttg-art, \\ho 
forwards it each week to the stations for whom it is 
intended. They have also succeeded in obtaining· 
ce.rtain concessions from 1 he ( ;overnmcnt in respect 
of postage rates. 

:······································································: 
CALL SIGN "INTERMEDIATES" . . . . "··························································· ........... . 

Several Ame1·ican ships, in addition 1o the licensed 
amateurs in Hmvaii, are now using the intermediate 
" HU." In connection with ship stations, the. American 
Radio Relay League has standardised the practice of 
using the official intermediate of the country nearest 
which they are passing at the time. This \vill help to 
avoid confusion. 

* 
Various stations \vith similar call.-sigt1s to X3F, YzA

1 
L6C, etc., using the intermediate " V," are United 
States Army stations. Some arc portable and others 
use higher power at their variou~ headquarters. 
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\VAS sitting comfort
ably before th.: fire the 
other evening, <p1d 
thanking heaven that J 
was not a fog signal
man, when mv hand

maiden announced Professo~· Goop. 
Leaping- up to receive him, I ,,·as 
horrified to sec that he was, if I 
may so express it, in a sonw,,·hat 
part-worn condition. His right 
car had lost its usttal shell-like 
form, and had taken on in its stead 
something of the cauliflower or 
National Sporting Club shape. His 
left eye \}:aS completely closed and 
not a little swollen, whilst as he 
advanc·ed towards me I noticed that 
he \\alked with a pronounced limp. 
'' Good heavens, Professor ! '' I 
cried. '' \Vhat hm•e you been 
doing? Surely' you have not 
crashed once more from your aerial 
mast ! " " No," said· the Pro
f.essor, with a little sad smile. 
" No. I obtained •these \\·ounds, 
110t whilst endeavouring to tighten 

the lads had made 
a slide 

Ill\ aerial halliards, but in the 
co:urse of descending the hill from the 
Microfarads towards your comfort
able home. The cleat~ little lads of 

, the town had made a slide upon the 
pavement, and [ had forgot ten all 
.about it, until I suddenly slid. Still, 
thec,e trifling scars are nothing· at 
all.. Nature will repair the damagT 
in the cot1rs'e of a day or t\Yo.'' 

Inspiration 

Having ministered to the eye and 
the ear-Professor Goop "·as quilt' 

·nasty about my suggestion that I. 
should make him less lop;:;ided by 
giving the other ear a biff \Yith the 
fire shovel---I placed a comfortable 
chair before the fire and sat do\vn 

myself to listen to the \\·ords of 
\\·isdom that I "-as sure \\·ould pmu
from his lips. " I am not at all 
sorry," he said at length, " that I 
had that li.ttle spill on the slide.'· 
" I am sorrv," I murmured, \Yith 
the old-\\"orld politeness that never 
desert:; me, " sorn· that vou took 
a toss, but glad that ym; are not 
,.;orry." " No one," gro,vled the 
Professor, " can be both glad and 
sorry at the same time." "Never
theless that is mv condition," I 
retumed, " and in ;my case there is 
no need for vou to wink at me,' as 
r have obser~·ed you doin~ q·veral 
times during the fast few ~inutes.'' 
The Professor assured me that lw 
\\·as not "·inking; the damaged eye 
,,·ou!d not \vork propPrly· -that ,,·as 
all. I was thinking· of offering· 
once more to c'n·n matters up ''hen 
he burst into speech ane\L " 1 
am not sorry, he procel'ded, 
"that this little misadventun· 
happened to me, for it has gi,·en me 
an idea. \Ve have :"poken on 
several occasions of the groove or 
rut into \Yhich our most noted 
.designers of wireless "ets have 
fallen at the present time. Takt· 
portable sets, for example. 
'' I never take portable sets,'' 
said, quickly. " l\1rs. Poddleby 
nearlv let me in for one once at a 
picniZ·, but I hastily hid behind 
Gubbs\vorthy, who got the job of 
carrying· the one that she had 
brought. Gubbs,,·orthv has never 
been quite the :came m·an since he 
lugged it the necessary hundred 
yards or so. In fact, he was quite 
rude to Poddlebv about \vhat he 
called the lnsuiJ ,.et." " In-
what? '' exclaimed -the Profe~sor. 
"Insup," I repealed. "In sup 
Jmrtable, insupportable. See? H;1, 
ha.'' The Profes;oor did not see, 
and it took me quite a long time 
to explain the thing· to him. Pro
fessor c;oop Jus been known to 
boast of an old Scottish strain in 
his blood. 

Motorists Only 

\\-hen I had done quite :t lot of 
bug·hing my::elf, and had at lt ngtlt 
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coaxed a sickly grin from the Pm
fessor, I aliO\ved him to eot1.tinue 
to develop his account of inspira
tion. " \Vho are portable S("ts 
desig-ned for? " he asked. " Pro
fessi·onal strong men," [ n•plied, 
\l'ithout hesitation. •' 1'\(>,'' said 
the Professor. " Henpecked hus
bands,'' I hazarded. "No," said 
tlw Professor. " N aYvie!'," I 
tried. " No," said the Profes,.;or. 
I gave it up in order to sm:e tfme. 
'' If,'' said the ·Professor, '' vou 
\l·ill examine the clesig·ns of ·the 
portable sets thal hm;e appeared 
during· the 1ast t\\'elve m.c>nths you 
will ;)b"en·e that all are desig·;wd 
for motorists. Now not evervotw 
is a motorist. Take voursel( foe 
example." I don't 'know about: 
that," said I. " \Vhy, I often go to 
Bilg-e\\ ater Magna by the 'bus, and 
if I am in Tmn1 I alwavs take 
taxi~-. if there is anvbodv else with 
me. I am such a p~acti~ed fumble,· 
tha! it comes far cheapet· than 
'buses or tubes. You knmv what. I 
mean. You ge.t otit first and sav 
' Thts ts m me. The other fe!l<l\1. 

. the damaged eye wouldn't 
work properly 

\\ ho probably knmvs somethin~· 
about fumbling, crmds. out afte'r
\'O'll and says, • No, no, I '11 dt> 
this.' You then have extraordinan· 
dinl,·ulty in getting off your ~10\;. 
:llld in unbuttoning your OH'ITOal. 

If tlw other chap is a pretty 
prrtctised hand you can always refer, 
<~~ \\·allm,·s does, to the arm that 
yuu b:·uke out hunting a year or hn• 
ago, <end cuss the thing· for being 
so clums\". If he has a shred of 
nwnhood. in him he \Yill at om·;· . ' produce the necessary shekels, bu\ 
if not it is simply ·a question of 
keeping on until he does.'' '' J am 
not referring," the Professor \Yent 
on icilY, " to casual motorists. I 
lllaintrJ(n that ('\'('ry portable set so 
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far designed has been made up with 
a view to its use purely ;md simply 
by the rea!, genuine motorist, the 
fellow who owns a car.'' '' I 
know," I cried, " chaps like 
Dippleswade who pay 4s. gel. down 
and the balance by monthly instal
ments of 7s. 1 dd " 

Professor Goop Explains 

" The whole basis of jour-nalism," 
Professor Goop continued, " is 
that one should be topical. Port
able sets should always meet the 
need of the moment.'' ''A 
spiendid idea,'' I cried. " The 
time dmws nigh .for the season of 
Quarter-Day. Let us desig-n a 
portable ~.et for moonlighters. That 
would be just a beginning. Fm
the issue of fVireles s TV eehly 
which appears just before Derby 
Day we will have one for jockeys, 
and in case the favourite should 
win we will have in the same 
number one for bookmakers who 
practise in the half - crown 
enclosure." 

The Great Idea 

" All of these," said the Pro
fessor, " are quite good sugges
tions. vVe will deal with .them in 
due course. ~leanwhile what is 
happening· at the present time of the 
year? For whom shall ""e design 
portable sets that are topical? '' 
''For snow-shovellcts," I cried; 
" for unemployed hop-pickers, for 
fellows ,vho charge you tuppence 
for sitting on a chair in the park 
(theirs must be a dull existence 
during the winter months) . . . " 
The Professor held up his 
hand. " I think," he said, "what 
is really required is a portable set 
for skaters. Has it never occurred 

wireless for jockeys 

the same table as the General and 
Bumpleby Brown. Each of tl1em 
ardently desired to• have Yorkshire 
pudding with his roast beef, though 
neither really dared, because they 
had both found that they were 
p!ltting on weight of late." 

Topical Sets. 

'' No, no,'' g·urg-led the Profes
sor. "\Vhat I mean is this. \Vinkl~s
'vorth, say, comes back from a 
long- day in the City and feels a two
fold urge. He desires (a) to listen 
tq. wireless, and (h) to go skating 
upon the flooded meadows by the 
side of tfue Pud. As things arc, he 
cannot do both. He must choose 
one or the other. How about your
self? \V hat would you do in such 
circumstances?'' '' I should go to 
the movies," I said. " I always 
believe in spl1itting the difference." 
" That " said the Professor " is 
just b~cause there exists at the 
present moment no really .suitable 
portable set for the skater. This is 
a defect that I propose to remedy 
without delay. Now what in your 
opinion should be the outstanding 
feature of such a set? " I rubbed 
myself thoroughly at various points 
which had come into violent contact 
on recent davs with the iee that 
covers a large area around the Pud. 
" Air cushions," I suggested; 
" several air cushions." 

A Noble Scheme 

The Professor was very much 
taken with my last idea. It 
occurred to him at once that there 
was riot .the slig-htest reason why 
the '' low-loss " and " safety 
first " slogans should not be com
bined by .winding coils round air
cushions, thus obtaining both air
spacing- and protection. " If," he 
said, " you 'vill give me a sheet of 
paper, I will show you the circuit 
that I have in mind." I dashed to 
my 'writing table. Usually it is 
covered with pieces of paper. At 
the moment there was not one. It 
was borne in upon me that it was 
the day upon which my den suffers 

to you that when the country is in its weekly tidying-up by the domestic 
the grip, as it now is, of an iron staff. The Professor was there-
frost, wireless enthusiasts such as fore forced to describe in words the 
Bumpleby Brown or General Blood circuit that he would otherwise 
Thunderby must be tom by con- have recorded in black and white. 
nicting- desires?" " vVhy, yes," I Though you have missed a great 
exclaimed, " only yesterday I saw deal on this accouqt, · the special 
two of them being so rent-no, I draughtsman retained by the Radio 
will not use the \Yord rent; it is too _ Press for the purpose of drawing 
topical to be pleasant. Two of the Goop circuits was so overjoyed 
them were being fairly pulled ,to on hearing the news that he dashed 
pieces. I was- lunching a:t the from the of!lce, when after seven-
Giddy Goat, and I foun.d myself at teen different efforts .at boarding 
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motor 'buses whose s•tanding room 
capacity was already filled, he · 
eventually picked up a Black Maria, 
and has not been heard of since. 

The Circuit 

Let me briefly outline in these 
poot· halting· words of mine the cir
cuit wbich the Professo·r's pencil 
\\·as unable to set down on paper 
fot· you. The receiving set itself 
consists of an eleven-valve super
heterodyne, made up in a cabinet 

a simple little arrangement . • 

measuring 36 in. x 10 in. x Io in. 
This is strapped to the skater's back 
by a ~imple little arrangement of 
girths and things.' The loud
speaker is made by fixing a single 
telephone receiver to the crown of 
a; bowler hat, "·hich the skater must 
wear upside down when he wishes 
to tell the \\·orld 'vhat zLO or any 
of the other station~ is doing. The 
high-tension battery is carried in the 
right-hand pocket of the coat, and 
the grid battery in the left. The 
coat itself should be provided with 
poacher's pockets, and can be
obtained from :\Iessrs. Grabbit & 
Tabbs, my own tailors, a royalty of 
ten per cent. being payable to me. 
If onlY readers of JVireless 
lVeekly ·do the rig-ht thing, my own 
tailor's bill will be paid o1f in simply 
no time at all, and I shall be able 
to think about my spring suiting. 
The accumulator presented a certain 
amount of difficulty at first, until we 
g-ot into touch with the Ososophto 
Rubber Company, who have 
designed a special air cushion and 
accumulator combined, which the 
enthusiast can wear either upon his 
back or over his knees, according to 
the direction in which he is most 
accustomed to falling when indulg
ing in skating. \Ve are, however, 
in correspondence with the Selfwatt 
Company, who are designing a neat 
little rubber-cushioned dynamo, to 
be worked by the skater himself as 
he moves forward with alternate 
thrusts of the right and left foot 
over the ice. 

WIRELESS WAYFARER. 

(Next "·eek the "Jorrocks " set 
for fox-hunters.) 
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Some Practical Transmitting Circuits 
By the Staff of the Radio Press Laboratories. 

Continuing the "Radio Transmission" series of 

articles, a number of practical transmittingo cir• 

caits are discussed, including both simpl<! 

arrangements and more complicated apparatus, 

sp<!cial attention being paid to methods of main-

taining constant frequency in transmission. 

HIS week it is proposed to discus,.; sonw 
of the mo,re g-e;1eral circuits that are 
used in valve transmission. The ques
tion is often asked as t~> what is the best 
circuit for transmission work. The pn·~ 
feet transmitting- circuit does not exist, 

just as there is no ideal r·eceiving· circuit. Each circuit 
has its own special features to suit ct:rtain conditions, 
and it is generally found that if an a<h·antage is gained 
in one direction it is ust1allv at th•' sacrifke of some 
other feature. · 

The Single-Circuit Oscillator 
Tl;is circuit con~ists of the ,,·ell-knmYn " liart ley " 

circuit and is sbown in Fig. 1. The tuning condenser 
c~, wh'ich controls the frequency, is connected an-os,; 

Fig. 1.--The " Hartley " circuit in ill< simplest form. 

the whole of the inductance L, included in both the 
grid and anode circuits. The filament is taken to a 
tapping point somewhere aoout the ;:entre of the coil. 
The high-tension supply is connected between the 
anode and one end of the tuning- coil. In this type of 
circuit it is very easy to realise tlw phase relation 
existing between the grid and anode voltages. \\'hen 
the grid end of the coil is maximum positive Wlth 
respect to the filament the anode end of the coil must 
be maximum negative 1vith respect to filament, and the 
voltage across the anode-filament of the valve undet· 
these conditions is equal to the difference bch1·een the 
hig·h-tension supply voltage and the voltage across the 
part of the inductance in the anode circuit. 

Similar Circuits 

Fig. 2 sho11·s the same circuit as abovt>, but 11ith 
enti:·ely se pat ;ne inductances L 1 and L2 connected in 
thp anode and g1rid circuits. There need be no coup
ling between LT and Lz, as the reaction is obtained 
electrostatically by means of the main condenser C. 

The Hartley circuit is very convenient for many 
purposes. It is simple, and \\·ill cover etficiently :t 

wid'e ban<! of frequencies with• a sing·Je condenser 
adiustment. J,t is t'aJ·ticuiarly suitable for directional 
transmission work from a frame aerial, tht> latter being· 

co'1t1el'ted in place of the inductance L of Fig-. 1, a'> 
'iho1n1 in Fig. 3· 

Effect of Capacities to Earth of Anode and 
Filament Batteries 

It 'vill be sppn from Fig. I that if the anodt! and 
filament ba.ttories have a large capacity to earth, these 
wilt! be the equivalent of a condens.er across the anode 
part of the inductance L. This makes the circuit 
asymmetrical, and is liable to cause inefficiency and 
possibly failure to oscillate. It is therefore important 
if the circuit shown in Fig. I is used that both the 
high-tension battery or generator and the filament' 
battery are not only 1vell insulated from earth, but 
also. have a low capacity to earth and, of coursP, to 
each othec 

A Remedy 

To overcome the difficulty, particularly if the high
tension supply is from a generator, it is preferable to 
use the circuit shown in Fig. 4, in which the positi~·e 
high-tension supply is fed' to the anode througl1 ;111 

efficient high-frequency inductance LI, the negative 
t>nd of the supply being· connected direct to the fila-

c 

Fig. 2.-Attotlier Vef'sfon of th<! "Hartl'ey •• circuit, 
no coupling being provided b<!tween the gricl anJ 

anode inductances. 

rncnt. The anode must be connected to the coil 
throug-h a condenser CI in order to prevent the f-1. T. 
supply being· shoa·ted~ 

This method of " lOp feed " to the anode has the 
disadvantag-e that it is difiicult to obtain a high-fre
quency choke which is suitable for more than a 
limited band of fn:quencics. 
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Another Method 
Another circuit which overcomes· the trouble of 

stray capacities to earth is shown in Fig. 5· In this 
citcuit the inductance L is broken at about its middle 
point, and a large condenser is inserted. The high
ten.o;:on supply is connected across this condenser, the 

Fig. 3.-The "Hartley,. circuit is particularly suit
able for directional transmission with a frame aerial. 

positive being fed through a high-frequency choke to 
the anode side of the condenser. The choke in this 
case is not so vitally important, and is used more as 
a protection against the high frequency getting back 
through the generator. 

Aerial and Earth System 

The Hartley circuit is not very convenientfor connect
ing dit-ectly to an aerial and earth system, because, unless 
the filament is fed through eilicient high-frequency 
chokes, the filament battery will necessarily be at a 
high-frequency potential above ea:rth, and this will 
cause trouble th:-ough the circuit becoming asymme
trical. It is generally preferable to use a loosely
coupled aerial circuit to overcome these difi1culties 
when using the Hartley circuit, although chokes in the 

~--~~1---r----~~~--~--o 
HJ.+ 

H.T.-

Fig. 4.-A method of" top feed" to the anode of the valve, 
which has the advantage of separating the high-tension 

supply frotp the oscillatory circuits. 

filament leads may be found satisfactory under certain 
conditions. 

Another Reaction Method 

Another circuit \\ hich may be considered to operate 
by means of electrostatic reaction is sho.'Yl1 in Fig. 6. 
By making Cr small, the voltage in Lr is 180 degrees 
<JUt of phase yvith the voltage across Lz, which is the 
condition for oscillation. An aer.ial and earth system 
can be connected to the circuit in place of the condenser 
C, as shmn1 by the dotted lines. 

Reaction by Inductive Coupling 

The ordinary jnductive reaction circuit, suitable for 
low or medium power work, is shown in Fig. 7· It 
is simple, and with a reaction coil LI, designed to 
suit the particular bands of frequencies requit·ed, it 
can be made very efficient. The condenser C can be 
replaced by an aerial and •earth system. As the pos.i-
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tive H.T. supply is connected to the aerial coil, it is 
iinportant that the blocking condensers Cr and Cz be 
placed in the aerial and earth leads, so as to protect 
the generator, and prevent the aerial being at a high 
D.C. potential above earth. 

High-Power Transmission 
A circuit which is used for high-power transmission 

is shown in Fig. 8. One or t\vo tums of the aeu·ial 
circuit arc coupled to the grid coil L::, across which 
there is a variable condenser Cr, not for the purpose 
of tuning, but as a phase compensator to. ensure that 
the g.rid voltage is exactly oppo:>ite in phase with the 
voltage across the anode inductance. The positive 
H .T. supply is fed direct to the anode through an 
dTicient high-frequency choke LJ, the negative supply 
being- connected to the filamf:nt t!Iroug-h the H.F. 
choke L+ 

Constant Frequency 
A very important requirement in continuous wave 

transmission, both for telegraphy and telephony, ts 

Fig. 5.-An alternative circuit to that of Fig. 4, which 
also overcomes the trouble of stray capacities to earth 

through the H. T. generator or battery. 

that the frequency of the oscillation be maintained 
steady to within a: few cycles. This is not an easy 
problem, particularly with reg-ard to the higher fre-· 
quencies. Any variation in high-tens·ion voltag-e, fiJa.. 
ment current, aerial, or stray capacity effects will 
cause wide fluctuations in frequency \vhen frequencie•; 
greater than 3,ooo kilocycles ( 100 metres) are con
sidered. Even at frequencies of the order of 300 kilo
cycles (1,ooo metres), swaying of the aerial in the 
wind will cause variations of the frequency unless 
special precautions <1re taken. By !lOOsely cOtipling· the 
aeriar to the valve circuit thes·e variations due to ae.ria! 
S\ving can be considerably reduced, but this precau
tion alone is not suilicient, particularly at very high 
frequencies. 

Independent Drive Oscillator 
The usual method now employed fnr maintaining 

c 

H.t-='. 
~~--~------~~----------~---------1~----~· ·"· .;;;: 
Fig. 6.-ln this circuit, in which electrostatic reaction 
is operative, the condenser Cl should have a small value • • 

constancy of frequency is the independent drive, Cif 
separately excited grid drcuit. 



This circuit consists essential,ly of a hig-h-frequency 
amplifying cirrcuit, by which the oscillations from a 
constant frequency valve oscillator are amplified before 
transference to the aerial. Normally there is only one 
high-frequency amplifying or power valve, but two or 
more may be used if found necessary, and 1 his may 
be the case if the initiai o;;,cillation is comparatively 
weak. Vvith this typt: of transmitter it is possible to 
obtain oscillations in the aerial which are practically 

' o I 
' I • 
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C • .&. z.,. 
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Fig. 7.-A circuit suitable for medium or low-power 
transmission, in which ordinary inductive reaction is 

employed. 

independent, as far as frequency is concerned, of any 
small varia'tions in aerial capacity. 

Undesirable Oscillation 

There are sen·ral important points ·to bear in 
mind when such a circui.t is used, as othenvise the· 
f1 equency o.f the independent oscillation will be 
affected by outside variations in aerial capacity and 
load on the pmver valve. ln other \\'ords, the ampJHy
ing or power valve is very liable t<i take control ,·,f 
the oscillations. It is often found "~ith such a circuit 
that on switching off the independent oscillator prac.ti
cally no effect is produced on the G.ll.JTent in the aeria 1. 

This means that the amplifying or power valve i~ 

Fig. 8.-A circuit uspd for high-power transmission with 
a direct coupled aerial. The condenser Cl is adjusted 
so that the correct phase relationship is obtained between 

the gricl voltage and the anode inductance voltage. 

useillating· on its own, due to stray reaction coupling· 
through the capacity of the valve, or throug·h capacity 
or inductive coupling bet\veen the vario·us leads in ,tJw 
circuit. This trrouble is particularly liable to occur 
when "~orking at the higher frequencies. 
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Neutrodyning 
One comes up against exactly the same trouble in 

receiving ci1'1Cuits, when the grid and anode circuits of 
a high-frequency amplifier are tuned to the same fre
quency. This tendency for oscillations to occur under 
such conditions is well kno\\·n io evervone \Yho has 
used such circuits. · 

The most obvious soh1tion of the difficulty would 
appear to be the incorpo,r.ation of some form of 
neutrodyne ci1-cuit, in which the effect of the valn: 
capacity is balanced out by means of an external 
condenser. 

Fig. 9 sho\\'s the g-eneral principles of an 
independent drive oscillator with a neutrodyne adjust
ment to balance out the effec: of the anode gTid 
capaeity of the pO\\'Cr valve. \Vhen the neutrodync 
condenser is properly adjusted, slight variations .in tl1,c 
aerial capacity should not affect the frequency of the 
radiated wan·. 

Grid Bias 
! 

Another important precaution is the incorporation of 
a grid bias battery or generator instead of the usual 
grid-leak and condenser. · This is done \\ ith a new 

POWER VALV£ WITH GRID CONTROL O$C/LLATOR OF 
f:XC/T£0 BY CONTROL OSCII.l.ATOR CONSTANT FREQUENCY 

Fig •. 9.-lllustrating the principle of the independent 
drive oscillator. 

to keeping the load on the control oscillator as small 
as possible. A grid condenser and leak necessarily 
requires a certain amount of power to maintain a 
negative bias, and as this is liable to vary under 
working conditions when the load on the pmver valve 
is altered there is a tendencv: for the frequency of the 
control oscillator to vary. ft is important to arrange 
for a sufficient negative grid bias to prevent the g1rid 
of the power valve from becoming positiv,e, in order 
that no load mav be taken from the control oscillator 
due to grid curr'ent. 

In the next artide in this series it is proposed to 
deal with the various methods by which a continuous 
wave can be modulated. . 
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Short Waves for I""ong Ranges-a Review 
An abstract of a Paper read by Captain W. G. H. MILES, R.M., before the Radio Society of Great Britain. 

We give here a general summary 
of Capt. Miles' Paper, which deals 
with the increasing use of short 
waves for long range wireless 
communication since 1922, com
pares the main features of long 
and short-wave working, and 
discusses some of the problems 
incident on the employment of 
the beam system of short-wave 

propagation. 

C APT. W. G. H. .Mit.ES, 
R. :\I., lecturing on '' Short 
\Vaves for Long· Ranges-a 

Review,'' gave some interesting 
facts in relation to modern short
wave prac_tice. Dividing wireless 
progress mtn three eras--spark, 
long·-wave, and, lastly, short-wave 
· ·he dealt briefly with wireless his
tory before dealing more fully with 
1d10rt waves. 

Advantages of Short Waves 
There arc fotu- main advantages 

in the use of short waves for long 
range telegraphy :--

The wireless lighthouse which was demonstrated recently by Se~atore 
Marconi, uses a very high frequency for transmission. 

(a) Economy in power. This is 
well illustrated in the comparison 
between the power which will be 
utilised by t\n<>~ G.P.O. stations. 

Rugby, which is a long-wave 
station designed to work Australia, 
requires r ,ooo kw., whereas the 
short-wave beam station now in 
course of construction, designed for 

allotted to the 300-_1o,ooo metre ( 10 

to I ,ooo kc.) band \\ crc practically 
an employed. 

Below roo metres (3,000 kc.) the 
field for new services is not so re
stricted as might appear at first 
sight. An example will make this 
dear. Between 9 and 10 metres 
(3o,ooo and 33,333 ke.) there is as 
large a frequency diJference as 

F1'g. 1.--·A sketch and plan diagram of one system adopted for beam 
transmission, vertical wires of equal length being hung round a parabolic 

support, with the transmitting apparatus at the focal point. 

the same purpose, ''ill require only 
,about 40 kw. 

Solution for Overcrowdin~ 

(h) The possibility of utilising a 
hitherto unuse~l wave, or frequency, 
hand. 

On the long·er wavelengths the 
numbee of stations which could be 

between 100 and Jo,ooo metrcs (1o 
and 3,ooo kc. ). 

(c) The concentration of the pro
pagation of short waves by means of 
a reflector. 

Long- waves may, of course, be 
rct1en~d, but the size of the rel1ector 
rtqi.Iired in such a case 1s quite 
impracticable. ' 
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(d) I;rcedon1 from atmospheric 
intcrfcrcnet', as compared \Vith that 
t·xpericnn·d on long· \\"a \"CS. 

The \Vork of Amateurs 

\\'ith thc;-,c many adv;111tages it 
became obvious that shr>rt waves had 
comt: to stay. Developed, as they 
\'.'ere, from the scrvices of amateurs, 
to whom a g-re:1l debt was due by 
1 he pmfcssional ,,·ireless cnginecr. 
they yet be,·ame of grcat comnwt-cial 
<llld profcs .... ional impm·tance. 

How greatly the amateurs assisted 
this development will be realised 
from the fact that whe11 wave
kngths wne being allocated for the 
v;u·ious s<:rvices, those then thought 
tP he of value \\'ere allotted to the 
pt·ofessional usGrs. The range 220 

metres ( 136 kc.) and below, \\ hich 
was thoug·ht to be of no commercial 
m· service use was given to the 
;tmatew·s, and as a great concession 
1 ,ooo metres (300 kc.), ·which was 
thought to be the only \vave with 
which they could,possibly obtain any 
range. 

The importance of the progress 
achieved bet\\·een December, 1921, 

a•1d :\Iay, H)2S, which has resulted 
in practicully every part of the 
world being bridged in daylight 
with a po\Yet· of less than I In\·., is 
too obvious to need comment. 
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Empire Wireless Chain 

In 1920 a Government Commtttee 
proposed an Empire chain of stations 
every 2,ooo miles, so that a message 
intended for Australia could be re· 
layed by the various links. The 
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Fig. 2.-lllustrating the concentrated 
radiation mainly in' one directioia from 
a transmitting station using a reflector. 

Dominions replied that they would 
pt'efer higher power to work direct. 

Another committee in 1924 agreed 
to this, and the G.P.O. commenced 
the construction of Rugby, which 
cost about £35o,ooo. The Domi
nions followed suit, and also entered 
into contracts. 

Senatore Marconi's Beam 
Experiments 

In July, 1924, Senatore l\t.arcuni 
;u1nounced the results of his 92 
metre (3,261 kc.) experiments. 
These results were the satisfactory 
communication with Australia so 
long as darkness extended over the 
whole route. 

December, 1924, 'produced the in
formation that using a 3o-metrc 
( w,ooo kc.) wave he had communi
cated with Montreal, Rio de Janeiro, 
and Sydney during daylight, without 
a reflector. September, 1925, 
during which his n1o.st recent ex
periments were conducted, gave 
daylight results only, on 15 metres 
(2o,ooo kc.). 

As the result of these announce: 
ments, all the high-powet· station 
contracts entered into by the 
Dominions were cancelled, at; cl con
tracts for short-wave beam stations 
wet·e substituted for them. 

Short-wave Technjque 
There are certain differences in 

technique between long- and short
wave working. In transmission on 
short waves evet·y precaution must 
be taken to keep a constant wave
leng·th and to avoid undesired capa
city efl'ects. An independent drive 
o•· master oscillator must be em
ployed, as a valve cannot be allO\ved 
to oscillate ihe aerial direct. 

Wavelength and Aerial Length 
Account must be taken of the 

length of the aerial in proportion to 
the wavelength on which it 1s 
desired to transmit. 

It is possible, and is in fact stan
rlard practice, to make the \\·ave
length on short waves bear a 
definite relation to the length of the 

aer~al. \\'he,;1 this is <lone, it is 
found that the radiation is directed 
upwards at an aagle instead of 
horirontall y. 

The theor) that energy is propa
gated in an upward direction is 
borne out bY the fact that thct'e is 
(except in tl;c case where the wave
length is one quarter of the aerial 
length) a zone near the transmittl:"r 
where signals are not heard. 

Optimum Radiation Angle 
This conception suggests that 

there is a best angle fm· this energy 
radiation, according to the time of 
day and the range required, anrl 
that the \\·avelength and the aerial 
length ratio should be arranged so 
as to give this angle. 

The energy radiated at this op
timum angle can reach a higher 
value than IYhen the vertical aeria I 
is energised at its fundamental 
wavelength, 1 hat is to say that the 
third harmonic radiated at an angle 
of ,~7 degrees is rt times that 
mdiated bv a vertical aerial oscillat
ing at a -}-of its wavelength. On the 
fifteenth harmonic, radiated at 72 
<iegTees, the energy is +~ times that 
on the fundamental. 

Daylight Losses 

It \H>uld have been thought that, 

The masts' of the Marconi beam station 
at Bodmin, Cornwall, are arranged on 
the system shown diagrammatically in 

Fig. 3. 

as shorter waves are more crlH·icnt, 
there \\'otdd !tan' been something of. 
a scramble for them. One factor 
militating against the use of the 
short waves \\as the gTeater day
light losses. 

Als~, before the merits of short 
waves were realised, it ,,·as thought 
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that the greater the range the 
greater must be the po1ver put into 
the aerial. It would appear, ho\1'
ever, that it seems to be more im
portant to choose on:e's wm·elength 
correct! y. 

Fig. 3. - The modern beam system 
· utilises a number of aerials in a row, 

fed in parallel from the transmitter. 

Beam Station Reflectors 

Turning to the question of beam 
transmission, it is "~cvell knmvn that 
any ether wave may be focussed 
into a beam if the correct sort of 
reflector is used. 

In the case of the wireless beam, 
the reflector takes the form of a 
number of wit·es hung up behind the 
transmitting aerial (see Fig. 1). 
The shape of the reflector in 
plan may be either parabolic or flat. 
The wires constituting the reflector 
are each separately tuned to th•.:: 
transmitting \\·ave. 

Energising the Reflector 
vVhen the transmi,tting aerial is 

energised it sets all the wires of the 
reflector in oscillation, and the 
resultant radiation from them r-ein
forces that of the transmJ't!Jing 
aC'rial in the required direction, 
whilie behind the reflector and to the 
sides there 1s little radiation 
(Fig. 2). 

A parabolic reflector is not very 
convenient for long ranges, owing
to the diJiicultv of sufficientlv ener
g-ising such a ·short aerial. · 

The Modern Reflector 
It _is more convei1ient to kt \'e a 

number of aerials in a row and feed 
them in parallel (Fig. 3). 

These retlectors concentrate 
energy in one direction-at right 
angles to the plane of the aerial. 

The aerial wires have no tendencv 
to radiate in a direction in line with 
themselves bv reason of the manner 
in \Yhich th~y are spaced. This 
form of aerial is being adopted by 
the Marconi Company both for 
transmission and reception: 
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Inventions and 
DevelopmentS 

UNDER THIS HEADING 
MT:> J.H.REYNER.B.Sc.[HonslA.C.G.I, Dl C., AMIE.E, OF 

fHE RADIO PRESS LABORATORlES, W1LL REVIEW 
FROM TIME TO TIME THE LA TEST 

DEVELOPMENTS IN THE RADIO WORLD. 

VERY interesting 
paper •:. ·has recently 
been read before the 
Institute of Electrical 
Engineers on the per
formance of ampli-

fiers, in \Vhich the result of a large 
series of measurements made at the 
National Physical L:tboratory on 
the amplification of amplifiers is 
thscussed. Hitherto the method of 
measuring the amplification has 
been .subject to somewhat serious 
error. The telephone method, in 
which the actual measurement con
:;ists of comparing two sounds, is 

the author is shown in Fig. r. It 
consists essentially of a radio-fre
quency oscillator, which is made to 
supply current to the amplifier under 
test. The current input to the 
amplifier is required to be very small 
il'de'ed, and in order to obtain this, 
the current in the oscillating circuit 
is first of all cut down by a suitable 
current transformer, across the 
srcondary of whicl,l is an accurately 
calibrated high-frequency potentio
meter. Thus it is possible, by 
measuring the current in the 
primary of the transformer with a 
thermo-g·alvanometer, to obtain a 

THER/'10 GALVANOMETER 

MEASURING VALV& 
RADIO OSCILLATOR 

Fig. I.--Showing the general scheme of the apparatus employed by the author. 

not at all satisfactory, and indirect definite and accurate knowledge of 
methods of measuring signal the voltage supplietl to the terminals 
strength, such as " slide back " ot the amplifier. 
wethods, are of somewhat doubtful 
accuracy. 

Method Employed 

The actual circuit employed by 

*"The Performance: of ... "-mplifiers," By H. A .. 
Thomas, )f.Sc. 

Sound Output Misleading 

Altl1ough sound output is of 
importnnce, in that our interest is 
u!timately concerned '\vith the sound 
obtained, it does not f0llow that this 

is the best method of measuring· the 
amplification of an amplifier. It is 
sug-gested in this paper that it is 
l~etter to measure the actual ampli-
11cation of the fundamental fre
quency only, t1·eating any harmonics 
which may be introduced as detri
ment~,! to th.; main amplification and 
therefore not to be included. l t i:-; 
found that the differt:'nce bet\vt>en 
the two po~sible amplifications, one 
measured in terms .Jf the R.:\I.S. 
value of output current and the 
other the \alue of the fundamental 
component only, may be as much as 
zo per cent. 

Arrangements ar·e made, there
fcre, to modulate the high fre
quency with a suit'ttble low fre
ouency at about r ,ooo cycles. 

Vibration Galvanometer 

The current in the amplifier is 
s<cbsequently rectified either in the 
;unplifier itself or externally, and the 
low-frequency cur·r·ent pr~duced is 
applied to a vibration g-alvano
meter·. Thi-; is an instrument having· 
a small mechanical oscillating
system, which is tuned to tbe 
f1 equency of the applied current. 
The actual extent of the mechanical 
vibration is measured by means of a 
spot of light thnnvn on to a suitable 
scale. 

Being tuned, it will not respond 
appreciably to currents of a fre
fJUCncy other than the resonant fre
qL'.ency of the vibrating system. By 
thrs means, therefore, the only out
put measured is that at the funda
mental fr-equency, and the har
monics do not produce any appreci
able eiTect. 

Modulation 

The modulation of the radio
frequency current is produced by 
means of a low-frequency oscillator, 
which is coupled to the radio
frequency oscillator through the 
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medium of the m(){lulating- coil 
shown in Fig. I. The low-fre
quency pulsations then actually 
vary the voltage applied to the anode 
of the radio frequency oscillator and 
the circuit is so arranged that com
plete modulation may be <ibtained. 

If it is desired to obtain the 
rectifier characteristic of thr ampli
fier as well, it is essential that the 
actual percentage modulation shall 
be known. In the measurements 
described the modulation was there
fore adjusted to be 100 per cent. in 
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Fig. 2.-A marked difference was ob· 
served between two apparently iden· 
tical 3-stage H.F. amplifiers. In curve 
A reaction effects increase the overall 

amplification. 

each case, this being tested by 
listening in on a suitable cr-ystal 
circuit loosely coupled to the radio 
frequency oscillator. If the radio 
frequency is over modulated. then 
harmonics, i.e., octaves of the 
fundamental I ,ooo C)Tle note, can 
<>a-;ily !w detected on the telephones, 
and the modulation is reduced until 
the harmonics just cease. Tests 
with an electrostatic voltmeter· de
monstmtc that this method of asce•-
taining- complete modulation is quite 
adequa~e-

Some Conclusions 

The results obtained show that 
/lOO 
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WAJIE-LENGTH IN METRES 

Fig. 3.--/nthis curve of a 6-stage re&ist
ance-coupled amplilier, it will be seen 
that the- overall amplification falls off 

sharply below 4,(}(J(J metres (75 kc.). 

there are considerable differences 
between amplifiers even of the same 
type, due to varying reaction effects 
between the various ,-alves. An 

interesting point, howcYcr, is that 
the amplification of a high-fre
quency amplifier increases consider
ably as the input IS decreased. 
Certain authorities claim that for 
very weak input the amplification 
f:-'11~ once more, but no tests arc 
descr-ibed in the pncsent paper with 
suHicient ly small input voltag-es to 
obtain any confirmation of this 
p<.>int. . 

Low-Frequel)cy Amplifiers 

\Vith Io-v.·-frequency amplifiers the 
matter of measurement presents less 
dit1icult,·. In this case the audio
frequcn~·y oscillator in Fig. I is 
coupled direct to the amplifier 
through an ordiriary low-frequency 
potentiometer, and the output is 
measut:ed in t!1c same wayas before. 
It is found that in the majority of 
cases the amplification on a two
stage amplifier is not equal to the 
product of the amplifications of each 
individual stage. By taking suit
able precautions, however, the dif
fcorence can be made about r p('r 
cent. only. 
Effect of Amplifier on Tuned Circuit 

In the middle secti-,m of the paper 
the effect of ftle amplifier on the 
tunt~d circuit connected across the 
input terminals is investigated both 
tl1eordically and experimentally. 
Theoret icallv it is shown that the 
effect of t11e amplifier is to a"dd a 
shunt resistance and capacity in 
series across the tuning circuit, as 
sflO·\\ n in Fig. 5· The results "·hich 
are obtained on this assumption are 
found to agree very well with prac
tical conditions. 

Measurement of this Effect 

The method of measuring the 
effects on the tuning circuit con
sisted in obtaining the resonance 
curves and plotting the decrement 
of the circuit under the varying 
conditions. It is interesting to note 
that the method adopted for these 
measurements was the reactance 
variation method employed in the 
measur-ements of coil resistance 
\Vhich have rt'Cently been published 
it' TVireless T-Veeklv, the onlv 
difference heing that ir1 this case th~' 
frequency was varied and not the 
tuning capacity. 

Values Obtained 

It appears that the value of the 
capacity C1 is approximately con
stant irrespective of the conditions, 
and tht· value given in the paper is 
d the order of 9 p.p.F. 

The resistance depcmls upon the 
indudance in the tuning circuit, and 
increases as the inductance in
crease". \Vhen .L was 156 11H, the 

437 

Wireless W eellly 

r~·sistance RI was approximately 
2o,ooo ohms, while if the· induct
ance was increased to 654 pH, Rr 
increased to about 87,000 ohms. 
The effects due to reaction are dis
cussed theoretically and practical 
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Fig. 4.--From the curve of a 6-valve 
untuned transformer-coupled amplifier 
it appears that the amplification falls 

with increasi-ng input. 

results indicate that the theory rs 
correct. 

Distortion 

The third sectioh of the paper 
deals with the question of distortion 
in low-frequency amplifiers. It 
would appear from the results 
obtained that as long as the output 
is small the distortion is not serious, 
but the effect of increasing output 
produces harmonics which increase 
much more rapidly than the funda
mental. Secondly, as the frequency 
is lowered the distortion becomes 
more serious. It is painted out that 
at a frequency as low as 150 cycles, 
with an output of about 1 milli
ampere only, the fundamental may 
be almost completely eclipsed by 
harmonics. 

-Ne~ative Grid Bias 

The effect of negative grid bias is 
to reduce the magnitude of' the 
second and third harmonic, .but to 
introduce, on the other hand, 
smaller harmonics of a higher order 
such as the 4th, sth, 6th. etc. It 
will thus be seen that the introduc-

Fig. 5.-Showing how an amplilier has 
the effect of adding a shunt resistance 

and capacity acro11s a tuned circmt. 

tion of grid bias does not neces
sarily prove an infallible cure for 
distortion. The results given in this 
section of the paper • however, ~re 
only preliminary, and work is 
actually being carried on at the 
Nationaf Physical Laboratory on 
this subject, so that further develop
ments will probably be forthcoming. 1 
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The Earl of Crawford, chairman of the 
Committee of Inquiry. 

W HAT is to be the future 
organisation controlling the 
broadcasting in this 

country? This subject is at present 
under consideration of the Com
mittee of Inquiry appointed by the 
Government. 

Evidence Heard 

Alreadv evidence has been taken 
by the • representati¥·es of three 
interested parties. The first, the 
Post Oillce witness, was heard " in 
camera." On December 3 l\Ir. 
J. C. ,V. Reith, the managing 
director of the B.B.C., appeared 
on behalf of the existing oq;anisa
tion. The \Vireless League, repre
sented by Sir A. Stanley, Chair
man, Prof. A. J\1. Low, Sec,retary, 
and :\I r. D. S. Richards, Chairman 
of th•: llford and Home Counties 
Area Committee, g-ave evidence on 
December 4, claiming to sub m it the 
listener's point 01f view. 

The Committee of Inquiry 

The members of the Committee 
present on each day were the Earl 
of Crawford, Chairman, Lord 
B!anesburgh, Sir P. Royden, Sir 
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THE FUTURE OF 
EVIDENCE BEFORE THE 

The Committee of Inquiry appointed to investigate the 1 
recommendations with regard to the future o;rganiscilic 
subject of Broadcasting. We give below a sumina.f7'oi.th. 

H. Hadow, :\Jr. \Vm. Graham, 
::\f.P., l\Ir. Ian J\IcPherson, l\LP., 
Dame I\L Talbot, and Capt. Jan 
Frazer. 

Further interested parties have 
applied to be heard, and on Decem
ber 1 7 Lord Riddell will appear for 
the Press, and on December 18 
various artistes' 01rganisations, 
music publishers, and Messrs. 
Chappells will submit memoranda. 

· B.B.C. Evidence 

i\Ir. J. C. \V. Reith, in his 
memorandum, submitted evidence 
on the scoj)tll and conduct of the 
broadcasting service, and empha
sised particularly that he made no 
recommendation as to any future 
constitution. 

The main object of his memo
randum was to show the desira
bility for the service of broadcast
ing to be conducted as 'a public 
service, with the adoption and 
maintenance of definite policies and 
,.,tandards in all its activities and 
for unity of coi1Lrol. 

An Impartial Statement 

It was submitted as an impa·rtial 
"tatement on the administration of 
a public service, and must not be 
regarded as a submission of 
evidence by specific interests. 

The service should not be used 
for entertainment alone, for, if 
1·ig·htly developed and controlled, 
its future as an influence--a world 
intluence--for good could hardly be 
eonceived. It \Yas equally capable, 
if abused, of being a harmful influ
t•nce of equal potentialities. 

l\lr. Reith said that the B.B.C. 
recei,·ed an average of 8,8Io letters 
per week, of which total 4,700 
came f.rom the London area. On 
analysis these showed that 95 per 
cent. were expres-sive of apprecia
tion, 3· 5 pet· cent. were critical, and 
1 per cent. were sugg-estions or 

:111 

constructive criticism. He t 10ught 
their Sunday progTammes \\ere uni
versally appreciated and approved. 
He did not concur with the view 
1 hat the Sunday programmes should 
be secularised. At the sam( time, 
they did not ,,-ish to encroach upon 
the ,,-ork done by the various 
dJUrches, unless a complete .;crvice 
,,-ere broadcast. Thev mig-J t t·on· 
~id er the question of ; sec~th r and 
a religious programme tran-mitted 
on different ,,-avelengt!1,.;, "•l that 
listeners could choose for 1 hem. 
;.;(']ves. 

A National Influence 

The B.B.C. alreadv have some 
1 o,ooo,ooo listeners, ~nd tlw broad
cast service is availabJ,e to :~.=; per 
cent. of the population, using the 
very simplest of apparatus. 

The inllucnce of the service ,,-as 
such as to " make the nation as one 
man.'' This could cleary be 
realised on such occasions , 1s the 
opening of the British Empire 
Exhibition. 

At present the broadcasting of 
'such ceremonies as the Armistice 
Day Service at the Cenotaph, or 
the speeches on the signing of the 
Locarno Pact, depended entirely 
upon the individual views of the 
:\Iinister or Government Depart
ments concerned. It was to be 
expected and hoped that the broad
casting of such ceremonies \Youlcl 
become automatic. . 

~elations with other Inten,sts 

Their relations with other 
interests had progressed greatlyJ,;, 
The advent of broadcastimr had 
been viewed with uneasines'~ and 
hostility .in certain quarters. They 
had adopted a conciliatory atlitude, 
and this had resulted in co-opera
tion in practically every case. 

The Press had been of great 
assistance in the development and 
progress which they hac! achieved, 

·~·· .................................................................................................................... . 
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C&MMITTEE OF INQUIRY. 
·oculcasting service existing in this country, and to make 
t of this service, are engaged in hearing evidence on the 
eviden~·submitted by the B.B.C. and the Wireless League. 

and they were now reg·arded more 
as an ally than a rh·aJ. 

Broadcast News 

In reply to a member of the 
Committee, ..\Ir. Rcith said that he 
did not think there was a g-eneral 
call for nn\·s to be broadcast before 
7 p.m., ;tlthough it \nJuld be bcne
flcial to han• this restriction rc
Jmwcd. Thcv felt that an exte~1-
sion of their f)O\\Trs for ne\vs trans
mission ,,·as vcrv necessary. 

At present ·the B.B.C. were 
limited t<Y \vhat the microphones 
could pick up direct. :\fr. Reith 
did ft·d tl1:1t the presence of a 
narrator, as at the signing· of the 
Locarnn Pact, or the races at 
Brooklands, giving: a " word pic
ture'' of events, ,,-mild greatly in
crease the value ::111d interest of such 
items. 

Present Restrictions 

t\ nothc•r development \vould be 
the presence of an vye-\vitness at 
tiH~ studio to- describe daily events. 

The present 11e\\·s an·ang-emcnt is 
that news may only be taken from 
four agencies, only bulletins of a 
certain length may be broadcast, 
and these not before 7 p.m. 

Broadcasting of Parliament 

Replying· ttl :\fr. \V. Graham as 
to what amount \Yas paid for ne\\·s, 
;\Ir. Rt>ith said he had an idea it 
was in the nature of ;{6,ooo per 
annum. Qu!'ried again as to 
whether he thought they got 
"valm:· for money," he said they 
did. ' Questioned by Capt. Ian 
Frilzer as 1\) t'he broadcasting of 
debates in the Housl's of Parlia
ment, he said that they had evi
dence that there was a definite de
mand for this. Asked: " \Vas this 
practicable? " :\Ir. Reith said that 
the B. B. C. engineers were quite 
capable of undertaking the neces
sary installation. \Vhen Capt. 

Fraze•· · said that the Committee 
might make a recommendation to 
this effect, :\fr. Rvith said he hoped 
they \Hluld. 

International Aspects 

The B.B.C. rc;:,lised the im
portance of the international aspect, 
and they are th(: moving· spirit in 
the founding- of the International 
Bureau at (;'eneva. They had made 
Joutine ;.trrang-emcnts for regular 
rPlaying· of foreign programmes and 
a special weekly broadcast by them 
fron} their high-pm1 er station for 
Europc;m li~tencrs. 

ll.B .C. Annou.ncers 
. ' The service was available for all 

non-[Xlrty (;overnnwnt propaganda, 
;md various "\linistrics gave a regu
lar series of talks. Eilorts \verc 
made to secure as regular an
nouncers and speakers only those 
\\·ho employed the right pronun
ciati(}\1. The dailY introduction of 
cultured speech i~1to most family 
circles would have a co-nsiderable 
( tTect in the cou.rse of a few vcars. 

Education 

This importa111: aspect of their 
;wtivitics received great considera
tion. Any broadcasting service 
must be in touch with universitv, 
education and school authoritie~-;. 
The present organisation included 
the Education Advisory Committee, 
\vherever tlwrc Pxisted ;1 broadcast
ing· station. The rducational side 
may be sub-divided into gvneral in
formative talks, ta.lks on specialised 
interests, and school talks supple
mentary to the existing curricula. 
The prvsent development is towards 
a rate of sonw ro,ooo talks a year, 
of an aYerage leng-th of r 5 minutes. 
Some talks forme,] a series for the 
study of a particular branch. 

Transmissions for ·Schools 

The progress \\·ith 1 he school 

Wireless Weelil'J 

Mr. J. C. W. Reith, managing direclor 
of the British Broadcasting Company. 

1 ransmissions had been rapid, and 
;ln estimate g-ave the !:esult that 
over r ,ooo primary and seconda.ry 
schools, utilise these talks, and 
many of the broadcasts had received 

.. unqualified praise from teachers. 
Sir Henry Hadow rather doubted 

\l·hether an)' definite gain could be 
obtained from a J s-minute lecture. 
:\fr. Reith said that psychologically 
it was diflicult, with this medium, 
to hold listeners' attention for 
longer than that time. 

l\J:usic 

The subject o.f the type of music 
to be broadcast was a vexed p.ro
blem. A great number of peop],~ 
wrongly endeavoured to classify 
music arbitrarily, with resulting 
acrimonious disputes between so
called " hi~-h-brows " and " low
brows." All varieties o.f taste had 
.to be catered for to the best of 
their ability. The B.B.C. con
sidered they had a mission in edu
cating the public musical taste. 
Tl1e average man had so few oppor
tunities of hearing good music that 
he could not easily discriminate. 
T!Jcy had evidence that the musical 

t ......................................................................................................................... 
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taste of the nation was now higher 
tkm en·f before. 

Choice of Programmes 

ln reply to Yarious questions, 
\fr. Reith again advanced the idea 
of l\\o "·avclen;.;·ths from one er 
t\\O stations, one sending· a" Jazz " 
typ•· of programme, an~l the oth.er 
a programme ol dasswal mus1c. 
Li,;teners could then choose. 

Their aim was to satisfy every
body bv some mt·thod. Alternative 
p:·og·.ra;1lmes, two or more for the 
humb!.;:.st cn·stal-set usPr and many 
for the che~p ot~e-valve set, would 
:q)pear to he a partial solution o.f 
. t IH· pt·o:,lem. 

Religion 

l t was submitted that· there 
should be a definite association with 
religion in general and the Chistian 
religion i,n particular. Christianity 
is the official religion of this 
eountry, and this fact can be given 
as a justification, if requin·d. 

Various questions \Ye-re addressed 
to ;\I r. Reith on this subject by 
Dame 1\leriel Tal bot, who ,,·as 
anxious about the responsibility for 
the religious side of broadcasting. 
i\f r. Rcith said that there existed a 
rclivious advjsorv bodv for each 
station, including. a pro·~linent local 
minister or ministers, who held 
tlwir pos-ition \Yith the appro,·al of 
the Bishop. 

.:\fany eminent preachers had been 
enabled to reach a larger audienn: 
than they could otherwise in a lifs:
time's work. This was instanced 
when the Archbishop of CantedJury, 
on Armistice Day, delivered an ad
dress to possibly the large-st 
audience that has en·r heard a 
~,·t mon simultaneously. · 

Unity of Control 

Dealing· \Yith the existing virtual 
monopoly. there was little doubt 
that the many objections in ordinary 
cases to a monopoly were wel'l 
founded. \Vithout such a mono
poly, however, it was quite rational 
to doubt whether broadcasting could 
have ·expanded \\ ith suflicient 
rapidity and facility and at the same 
time have dealt with such divers{· 
problems. 

The opinion would appear to be 
generally held no,,· that unity of 
control, in whatever hands it might 
be pL,ced, was the only possible 
system for the beneficial develop
ment of this infant service. 

Constitution of B.B.C. 

:Vfr. \Vm. Graham ,,-ished to kno\\' 
about the existing constitutiGJn. 
Mr. Reith explained that a number 

of manufacturers \\"tore member 
shareholders. l t was originally in
tended that shareholders should 

. benefit. All ideas of benefit"' fo•r 
shareholders had now disappeared. 

Sir Arthur Stanley, Chairman of the 
Wireless League. 

The H.B.C. paid a fix\•d rate of 
7} per cent., and were not allmn·d 
to make any profits. 

Future Policy 

The B.B.C: proposed to develop 
fewer stations, say I 5, instead of 
the present 22, and to increase 
power. Certain stations, say Man
chester, mig·ht transmit alternativC' 
programmes on t\\O waYelengths. 
The state of the ether in Europe 
had suggested the desin1bility of re
ducing the number of stations, and 
perhaps ·even abandoning pm·t of 
tlw \Yavelength range allowed. 
This \\·as conditional upon higher 
po\ver being sanctioned for the n·
maining stations. They would 
then have what might bt~ termed 
·~ 1·egional centres " for the trans
missioa and colledion of local in
terest items. The new Oxford 
studio ''as the first example of this. 
Another station similar to DaH·ntrY 
mig·ht be needed. 

Finance 

Tlte earlr days \\Tre verv un~atis
factory from tl;is point of ~iew. In 
October, 1923, the licence regula
tions evolved in consultation with 
the G.P·.O. \vere put into force. In 
that month 334,ooo licences were 
taken out, representing· an income 
of almost ;{2oo,ooo. \Vhen com
parerl with the total recein•d prior 
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to that date of .£46,5oo, it will be 
realised that the financial outlook 
suddenly improved. From that 
elate there has been a steadv in
crease in licensees of 4o,oo•; pc· 
month. 

Restricted Revenue 
:.rr. Reith spoke bitterly of tlH~ 

recent restriction of the B. B.C. ',; 
iilconlt~ to i~soo,ooo per annun1. 
They \H)u]d require at leasi 
£75o,ooo for next year's demands. 
The raising of a Treasury loan Oil 

the assets of the ('ompany mig·ht be 
a solution. 

Should the constitution be changed 
as a result or the 1 ecommemlat ions 
of th,~ Committee, he thought thei,· 
members should be paid at par. 

He fnn'sa\'' difliudties in liquida. 
tion and chang(· over, and thouc;h 
legislation might be ncc('ssary i11 
connection "ith linatwes. 

Increasing Ex.penditure 
The estimated fig·ure in 1922 <d. 

J.,' r 48,ooo per annum beinc; require<' 
for ·o1wrat ion expenses did not an<, 

·could not take cognisance of th(' 
futur(' developments. In fact, tlw 
extent of the ;h'tttal <kveloprnenl 
which has since takt·n pla<'(' wa•, 
not appreciated. 

\Vith the increase in the number 
cf hours of tTansmission, the adven! 
of relaY stations and continual im .. 
pron·n{ent in progTammcs, the in .. 
creas,·d revenue from the ile\\' 

licensing· position \1 as quick I: 
:1 bsorlwcl. 

During th· year 1<)2-f-2.) over .:;<• 
per cent. of tlw total expcnditur( 
\\as devoted to dinT! pmgrammt 
e'-'pt'IHiitun·. 

Copyright 
\!r. Rcith said with regard ll• 

copyright th.1t the B.B.C. had nevet 
admitted any legal obligation. 
They tlo not admit that broadcast-
ing ·is a public perfnrmanc<•, an(; 
thl'rcfore the qu<·st ion .of infringe·· 
ment does not arise. 

Realisi•1g, to some exlt'nt, :1 
mora I oblig·at ion, the,· have met 
CO[J\'ri<>·ht ;,ha1·o·es so< Ion··· as th<' 

. ~ h ' M 

demand was reasonable. 
The l1.B.C. feel that thn shouhl 

secure some measure of p;·otection 
against exorbitant demands. 

The foregoing main featun:s of 
tlw B. B. C. memorandum closed the 
suhmio.;sion of evidence ,~by thc
B.B.C. 

The Wireless Lea~ue 
On Decembe1· 4 evidence wa~ 

tendered to the Committee bv the 
vVireless League. -

The League daimC'd to represent 
the " listeners " of this country. 
In ans\\·er to the Chairman. Sir 
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Arthur Stanley stated that their 
membership was, roughly, 86,ooo. 

On taking over the org·anisation 
in July from the Daily Express, 
who founded the League, the mem
bership \Yas about 8o,ooo. Not all 
the members ktd paid their zs. 
subscription. 

The Committee appeared a little 
surprised th<tt the membership had 
increased so slightly, in view of the 
fact that thev were to tender 
C\ idence on bel1alf of listeners. 

Suggested Constitution 

Sir A. Stanky then presented the 
memorandum of the \Vireless 
League. 

A sound constitution, in their 
opinion, \\'Ot!ld be a British Broad
cnsting- Commission, i.e., Govern
ment control through a central 
authoritY. The P.1\I.G. would be 
r-~p;eseJ{ted, but not in a position of 
control as at present. 

The suggested constitution wnuld 
be as follmvs :--

(u) .-\. Chairman (unpaid). 
(b) A Vice-Chairman (an :\LP., 

to be Parliamentary Commis
sjoncr). 

(c) A Chief Commissioner 
(Head Executive Officer, whole 
timl', paid). 

(d) Seven Commissioners (ap
pointed after consultation with 
1 he yarious interests concerned) 
:1nd representing-

]. The Post Office. 
;.! • The Listener (two Com-

missioners). 
3· The Radio :\Ianufacturers. 
4· Scienr:e. 
S· Education. 
6. The Arts. 

The (;on:rnment would, of 
COtirs~, consult the responsible 
<>rg-amsation. Fot Education, the 
President of the Board of Educa
tion ; for :\Ianufacturers, the 
N.A.R.:\I.A.T.; for the listener, the 
\Vireless League. 

The Commission would combine 
the Post Otlice licence work with 
the provision of a broadcasting ser
vice. Licences to be issued as at 
present. Revenues, less cost of col
lection of licences, to be whollv 
devoted to the improvement of th~ 
serv1ce. 

The assets and staff of the B.B.C. 
to be trat~sferred to the Commis
sion, the shareholders being- paid 

. out on a basis not exceeding- par. 
Thev made no reflection on the 

B.B.c:; in fact, they had nothing 
but praise for the pioneer work, and 
the standard of service hitherto 
maintained. In reply to a question, 
Sir A. Stanley said that had no 

ck111ge been suggested their mem
bers would ha\·e been quite satisfied 
with the present u:gime. He was 
opposed to a monopoly by a quasi
commercial concern, and thought 
that originally it was not realised 
what a vast monopoly the original 
conce-;siL)ll was. 

Tn reply to ).fr. Ian ).fcPherson, 
he agreed that the service should be 
:t monopoly. 

Right Hon. Lord 

Balfour of Bur

leigh re c e n t l y 

broadcast from the 

London Station an 

appeal for the 

Princess Louise 

Kensington Hos

pital for children. 

The Programmes 

Prog.ramnws ~hnuld be deter
mined by a programme advisory 
~ommittcc representing t!Je follow
lllg :-

Education, the Press, :.r usic, 
the Stage, ).lusic Halls, Sport, 
Comrnerce and Industry, the \Virc
lc:ss League (for the listener). 

This concluded Sir Arthur 
St:mley's memorandum. 

Supplementary Evidence 

Prnfe~sor A. ).[. Low \\as then 
called. He stated tl\at he was 
General Secretarv and Technical 
;\clviser t'lf the \\'ire less League. 

In his view 1 he principal demands 
of the listener ''ne for:-

(a) Tile lwst possible pro
gran1n1es. 

(h) The '' idcst choice of pro
g,·anln1e. 

(c) A Ynicc i11 a~sociation with 
fellow-lis1cncrs in deciding the 
type of prog-ran;me. 

(d) The licence revenue h) be 
~~-hollv dcYoted to the service. 

(e) ·l'unislmwnt of persons \\ ho 
interfere \\ith reception, either 
carelessly or wilfully, by mca~1s o.f 
oscillating recciYing sets or other 
electrical disturbances. 
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One Central Authority 

The members agree that this is 
essentiaJ,, and one strong body with 
suri!cient funds to provide a good 
service was preferable to manv \Yith 
insuflicient funds. -

).[any members wished for pro
g-rammes of local interest trom a 
local station. Edue:ational subjects 
should be transmitted on a special 

wavelength. 
quired. 

More news was re-

Oscillation 

;\fany members are of the opinion 
that po"·ers should be obtained to 
punish offenders for oscillating and 
causing interference. 

Othet· electrical disturbances had 
been mentioned, trams, etc., and 
the Post Otlice stations. These 
should also be dealt with, since any 
trouble \vas. invariably caused by 
apparatus badly designed or impro
perly used. This concluded Pro
fessor Low's evidence. 

Professor Low was followed by 
l\Ir. D. S. Riehards, Chairman of 
the Ilford branch of the \Vireless 
League and of the Home Counties 
;\rea Committee. 

~,fr. Richards principally con
curred 1vith Professor A. M. Lov.;'s 
:-;t a tcments. 

He thought that the Ministry of 
Ag·riculture encroached upon the 
programme's time with too much 
uninteresting matter. This might 
lead to similar action by other 
Departments. 

Aftet some further questions by 
members of the Committee, the 
meeting· was adjourned tin Decem
ber 17. 
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B.B.C.. The following are some 
Forthc:ommg selections from the forth-

Items. CD1(1ing B.B.C. pro-
gran1mes :-

December 20.-Carditl: Svm-
phony Concert--solo pia!1ofO'rtt', 
Leff Pouishnoff. 

Dect'mbt'r 2 r ."--London : London 
Chamber Orchestra, conducted by 
Antho~w Bernard. 

Glasiow : The Pianoforte Sonata~ 
of Beecthovt'n. 

December 2.). -- NeiiTastle : 
sNO's Birthday. London: Sir 
Harry Lauder. 

December 2{---Manchester: A 
Christmas Pantomime. 

Den:mber 2:;.-London : Bow 
Bells. 

Decembt'r 26. Christn1as (;ather
round with John Henry. 

Daventry's The recent collapse of 
' Aerial. the 6oo-ft. T-type cag<: 

aerial of the Daventrv 
stat i(\11 caused much conccn1. 
After considerable trouble a tem
porary aerial was erected fr·om the 
top of one of the .:;oo-ft. masts t9 
the root of the transmitting build
ing·. Later·, this arrangement \\-a,.; 
improved upon by slinging a 1yire 
bet\n·en the top of one mast and a 
pqint half-1n1y up the other. 
Shorlk aftenvanb the wire was 
rai.sed · to itihe top of tlw Sl'l'On,l 

mast. 

Geneva \\'e understalid that, in 
Conference. addition to the tiYO con-

fer!.'nces which haYe 
alrcrnh been held at Geneva to de
cide t·lw allocation of frequencie-< 
for the European broadcasting- sta
! ions, another meeting is to tak·~ 
place shortly. It will be remem
bered that at the second L·onfc,rcnct' 
it \\as decided that since it had 
been found undesirable to allot the 
same frequency to t\\'o stations, the 
best plan \Yould be to redun· the 
numlwr of ;.tat ions and pr01·idc 

'Wireless 
News 

inBrie£ 

those remammg \l·ith more power, 
as a so,lution to the mutual inter
ference problem. It is now under
stood, however, that no alterations 
will be made before the coming 
meeting takes place. 

Entirely new plans ,,·ill be dis
cu"<red, which it is understood will 
involve up to a point the retention 
of the old f(1rouping, reliance being· 
placed upon the distance separating 
stations of closely related fre
(Jl!encies to prevent mutual jam-
mmg. 

Wireless 
Operators 
on Strike. 

* * * 
The recent strike of 
marine "·in·less opera
tors, \\ hieh involved 

se\'t"ral hundred men, and which 
had not been settled at the time of 
going to press, ,,·as brought about 
by a proposal to reduce their wag-es 
by zzs. 6d. a month. The opera
tors '"ho refused to sign on at the 
new rates are members of the Asso
ciation of \\'irele~,s Cable Tele
gTaphists, and they regarded the 
movement to reduce their pay as a 
sequel to the surrender of the 
National Sailors' and Firemen's 
Union this year to a propo,;a\ to 
caned the £. r advanct' conceded !JI· 
shipmnlCrs in Hl24. 

* 
Morse There ;1ppears to have 

Interference. been a recrudescence of 
jamming by 1\lorse on 

the broadcast frequencies 11·ithin the 
last few 1n:cks. \\' e are informed 
thRt among- rec'ent offenders are 
:\'e11 haven, Dieppe, \fadrid (EGC) 
(jamming Daventry), L'shant, Bott
log-ne, and a French stPamer WOirk
ing· on three different frequencie;; 
in tlw Channel! 

Broadcasting A tle\1 . high -_PO\\~r 
in Germany. broadcastmg statron IS 

being Nected at Frank
furt, and IYill probably commence 
operations llt February of next 

4{2 

year. This station \\ill employ the 
same pOIH'r as Konig-si\'Nster:. 
hausc:1 and ?1-Iunich, vi;~ .• 10 kilo-
watts, and 11·ill represent a con
;.idcrable improvement on the pre
sent station, which is .;ituated in the 
Post Oflice buildings. 

* * 
The ·removal of restrictions on 

1\ ireless receivers in occupied terri
tory will g·ivc a tW\\. impulse to the 
wireless industr·v in that district. 
An oilicial statement in regard to 
the release has not Yet been issued 
by the Post OITice, 'and it appears 
that there is some doubt as to the 
interpretation of the ,exemption. 
lt is certain, however, that listeners 
will have to notify the police, who 
will in turn supply a list of !lames 
of the list euers to the militarv 
autho1 itics. Bro:Hiq1sting station-., 
\\·ithin the occup~ed zones ll'ill con
tinue to be prohibrted. 

Wireless 
Control of 
Aeroplanes. 

\\·e hea1 th;Jt dlicial 
trials in th~s country of 
aerop'larws -con t r~lled 
from a distance In· wire

less ban' been succcssfulh· ~-arried 
out. So far the test,; h;1ve been 
confined to small arcits, the aero
plane neYer travelling far enoug·h to 
be outside the g-round operatur's 
rang-e of vision. 

A further· development of tlti~ 
metlw~l of contro-l will be to devise 
some method of keeping an acre{. 
plane to the correct cnurs(' over 
Jong·-d istance flights. 

International Representatii'~S or no 
Radio fewe.- than srxty coun-

Conferenc:e. tries have accepted the 
invi.tation of the State 

Department at \Vashin~ton to take 
part in the great International 
Radio Conferene·~ which is to be 
held in \Vashingto:1 next spring. 
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THE ISOFARAD RECEIVER 
By B. B. MINNIUM. 

In the receiver described here, which is of American design, a capacity balancing arrangement is used 
to stabilise the high-frequency valves. Slnce the operation of this circuit as detailed by Mr. Minnium 
would seem to require further explanation, we append to ,the article a discussion of its principal featureJ( 

by the Staff of the Radio Presa Laboratories. ' 

'/!#' ....... ---,HE receiver describeJ 
below is based upon 
the Jsofa•rad circuit, 
an all-ea naci t v bridge 
circuit, in w'hich an 

"""""""""'="" increasing interest !s 
being· shown. Thi,; ·circuit effec
tively balances out the grid-to
plate capacity inherent in valve 
receivers, and thus eliminates at its 
sout-ce the chid oi:)~.taclc to cEicicnt 
h;gh-fu:quency amplification. The 
practical result of this is to allow 
the use of the lowest obtainabl·~ 
value of resistat;ce in the tuned cir
cuits attd the proper design of the 
H.F. transformers for maximum 
"ig·nal ;,(! ength. Furthermore, it is 
unnecessat·y to t·ely upon the rather 
ll!Kertrtin aid of reaction, im·olv-

nrimary turns :ucd a conbponding 
reduction 111 cuupling· between 
primary and ;oecondary. Such 
sclwmes are ddinitelv limited to an 
approximate ;tppmadl to ~he point 
of oscillation and make very little 
HSC of pure repeater ;:ction in 
<~mplification. 

The Circuit 

Fi;.:·. 2 shm1s the fund.tmcntal 
circuit of the hig·h-frequcncy ~tages, 
in which Cr and C2 :lre mounte,\ 
on the same shaft. They have 
··apacities of about 2_10 and soo 
,wF respectivelv. CB and CR are 
:'i;11all variable. concle+iSers with 
mierom.eter adjuqment, 'the former 
being· used to balance the circuit 
ag:1inst oscillation, at1(P the lattct· 

ag-ainst the coil shield, it is obvious 
that the amount of space occupied 
in the receiver is actually less than 
is ~he case \Yith ordinary unshielded 
coils, if elliciency is given any 
consideration. 

Transformer Shields 

The e'Jiciency of the coils has in 
no way been impaired by the use 
nt shields, since this feature has 
been so \vorked out that shielding 
reduce,; the eifective inductance, 
resistance, and distributed capacity 
d the coil in about the same ratio. 
Since selectivity is directly depen
dent upon resistance, the import
anc~ of rC'ducing ,the tuned circuit 
n~sistancc to• the lowest possible 
value is at once appa{ent. In addi-

+l lljllllllllll!lilltiJII!t!t~!llll~---8-2 ----=--__, 
+2 +3 
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Fig. 1.- ·The circuit diagram of the lsofarad Receiver. Two neutralised H.F. stages precede the detector valve, the 
transformer shields being indicated by the dotted lines. 

ing, as it does, instability and howl
ing and the use of an additional con
ttol in the operation of the receiver. 

Other Stabilising Methods 

This is, of co'Jr>'e, contrary t<> 
the usual custom of preventing· self
oscillation by the addition of resist
ance in the secondary circuits, the 
use of very few primary turns in 
the H.F. transformers, or, what is 
in effect the same, the use of a 
somewhat greater numbet of 

lo rcg·ulate automatically the 
;-;mount of prog-ressive " un-
balance ,; introduced into-the circuit, 
as the receiver is tuned verv little 
to the highc;· frequencies: L1 
L2 is a compl..kly shielded H. F. 
transfnrmt'l' haYing· low resistance 
:1t hig·h frcquencit ,.;, Its over-all 
d:mcnsions. including ~hield, arc 
:; in. ;n dianwtc,· ;qHl· 6 in. high, 
but siq,·c ,-,thcr parts, such as the 
tuning· cont.kn,;,·rs ;md L. F. trans
formers, 111:1\ h· mounted directly 

-H3 

tion, the usual mag·netic interaction 
between stages, variable with 
L-e'juency, is avoided. 

Filament Control 

The two· L.F. valves are provided 
with a fixed filament resistance. 
This .1rrangcment of filament con
trol h;,s been found to preserve 
quality or reception and to reduce 
the drain on the H.T. battery, as 
compared with th~ use of tixed 
resi,;tnnccs fo.r all valves. The 
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li!-djustment of filament temperature 
oo the L. F. valves is not at all 
critical, and for this purpose fixed 
rcsistances are admirably suited. It 
will be found, however, that the 
adjustment of detector filament 

.t: or Anodr HI-+ 

E or HI-t 

Fig. 2.-The circuit of one of the H.F. 
stages, CR and CB being the stabilising 

con,densers. · 

temperature is rather criticaL In 
addition to giving better reception, 
this scheme reduces the H.T. bat
tery drain. H.T. batteries will be 
fOt;nd to last about twice as long as 
when all filaments have fixed resist
ances. The total H. T. batterv load 
of this set is from 7 to IO milliam
peres, depending upon the setting 
ul the valve rheostats. 

Special Features 

The detector valve is held in an 
anti-vibrating socket, in order to 
prevent lo\v-frequency feed-back to 
it from the loud-speaker through 
the medium of sound impulses, 

The complete \viring diagram is 
shown in Fig. I. Note that each 
of the H. F. stag<·s has ·its plate 
supply by-passed to its filament 
through a o. 5 ,uF condenser. 

Adjusting the Set 

The initial adjustment of the set 
is as foliO\vs : Set condensers CR r 
and CR2 approximately together at 
any arbitrary point. Tune in the 
highest frequency (lowest wav.e
length) stati~)l1 Gf moderate volume 
that can be found. Remove the 
first H. F. valve and cover one of 
its filament prongs with a p\ece of 
paper. Insert the valve in its 
socket, and, with this valve in place 
but its filament cold, adjust the first 
balancing ('Ondenser CB I until ·the 
'signal disappears. Remove the 
paper from the pt·ong of valve V I, 

put it back in its socket, and repeat 
this procedure \Yit h the second 
valve. 

Final Balancing 

vVhen both stages are balanced; 
tune the set to the lowest frequency 
{highest wavelength) to which it 
will tune, and if it does not oscil
late the adjustment may be con
side•·ecl satisfactG·ry. · If, howt-ver, 

oscillations occur, as indicated by 
squealing or steady ticking in the 
loud-speaker, the capacity of con
densers CR r and CR2 should be 
increased .slightly and the balancing 
process repeated on a hig-h-fre
quency llo\Y-\YavP) station. In 
general, the lmn·r the value of 
CRr and CR2 the greate1· will be 
the tendencv to oscillation at low 
fnequc:ncies (high \\~aveleng·ths) after 
the set has be('n balanced at a high
frequency (low "·aVf'length) adjust
ment. 

Aerial Recommended 

The complett' set \\ill be found 
to have remarkably fine tone quality 
\yith exceptional range and selec
tivity. It shnuld be operated on 
a:1 aerial from so to roo feet long, 
including· le;td-in, depending· upon 

J 
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circuits and representing it in the 
form of a " bridge " as sho\n1 in 
l'ig. S· The bridg·e is balanced by 
adjusting the cnndenser CB, so that 
the ratio of the anode-grid capacity 
CV to CB is eoual to the ratio of 
C1 to (C2+CR).' lillder these con
ditions there will be no transfer of 
oscilla 1 ions from the tuned gTid 
circ~uit to the anode coil and \·ice 
versa due l<l the self-capacity of the 
\·aln'. 

Effect of Frequency ·changes 

If the <'ircuit j,_ balanced for the 
mi1timum val'ue'> of Cr and C2 it j,, 
cle;\r that, "ith am additional fixec 
c;;pac:ty CR acros~ f:2, the b:·idgc 
becomes unbalanced as soon as the 
frequenc1· of the circuit is decrease< 
by incn:a~in,.; C t and C2 to tht 
same relati1~c extent. It is assumed 

.5/arl W!ndmg a! Th;s £nd 

r-*'4. 

20TP! 
Pr;ma;y 

lnJerled a/ End of 
5econdary Oppos;le 6nd 

Cormecl;on 
Fjg. 3.- ·Dimensions and details of the H.F. tra'nsformer windings may 

be .gathered from this sketch. 

the amount of interference' from 
nearby stations. 

Criticism of the Isofarad Receiver 
By the Stalf of the Radio Press Laboratories 

The Isofarad receiver described 
in the above article has several 

.interesting features \\ hich are· dif
. fewnt from those found in a British 
design('d instrum~nt of a similar 
type. It is essentially a neutrodyne 
circuit consisting of t ,,.o balanced 
01 neutrodyne<l high - frequency 
valves, a detector, and two note 
amplifiers. The <Jdvantages of a 
neutrodyne circuit for balancing 
out the efiect of the self-capacity 
between the grid and plate of a 
valve are so \veil knmvn that thev 
nt:ed not be discus~cd here. ' 

Principle of Neutralising Method 

The principle of the method for 
neutralisin~- the e!lect·'of the valve 
capacity it; th(' Isofarad receiver is 
perhap~ best o:plained by redraw
ing orw of the high-freqm'llC)' valve 

444 

that the condenset·s CI and C2 arc 
mounted on the same shaft with a 
view to obtaining a constant ratio 
of capacity between them. It is 
stated in the article that " in 
general, the lO\\~er the valut' of 
CRr and CR2, the greater will be 
the tendencv to oscillation at low 
frequencie~ (high \\avelengthsl 
after the set has bn~n balanced at 
a high-frequency (lo\1 \\a velength) 
adjustment.'' 

A Suggested Explanation 

This point is not easily explained, 
a•- it would appear from the 
" bridf-re " circuit of Fig. 5 that the 
greater the value of CR the more 
unbalanced \\'OU]cJ the bridge be
come on tuning in to the lo\\' fre
quency (long waveleng·th), and con
sequently there would be a greater 
tendency to oscillate. If, however, 
tl1e grid filament c<tpaci-ty is con
si,dered, and is represented by a, 
fixed condenser Cf across Cr, then 
if CR is about twice the value of 
Cf, the bridg·e can be balanced .for 



both the high and the low fre
quencies. For lower values of CR 
the bridg·e will tend to become un
balanced as the frequency is 
decreased. Therefore up to• a point 
~ln increase in the value of CR will 
tend to make the set mor,e stable 
over the whole range of frequencies. 

The High-Frequency Transformers 

The sueening of the high-fre
quency transformers is probably 
q\Jite a feature of the receiver, 
as it prevents stray magnetic coup
ling bet we en the valve cjrcuits, 
assuming, of course, that the self
capacity between the actual wires 
of the circuit has been reduced to a 
mm1mum. Stray magnetic coup
ling behn:en the valve circuits is 

Fig. 4.-Showing the correct method of 
connection for the ends of the H.F. 

transformer windings. 

particularly objectionable, as it is 
~~ variable quantity depending on 
the frequency, and any method of 
overL·oming this leads to consider
able improvement. 

Screens 

The screens for the high-frc
t;t:cncy transformers must, of 
course, he made of copper so• as 
to a\·oi<l any serious loss, and they 
should be <.'arefully earthed. It 
should be noted that the screens are 
made considerably larger than the 
transfonnc1 s themselves. The out
side dimensiclns of the screening 
cases are given as s in. in diameter 
by 6 in. long, \Yhereas t!1e windings 
of the transfl'>rmers arc zl in. dia
meter by about 2 in. in le;1gth. lt 
is important that the windings: do 
not come too near the metal shields, 
as, othcn\ isc there may be serious 
losses. 

Doubtful Claims 

In the description of the set there 
is a statement that the use of 
:;hields in no way impairs the clli
ciency of the coil5, since the Ullit 
has been so designed that thto 
shielding ~-cduccs the effective in
uuctancc, resistance, and distributed 
capacity of the coil in about the 
same ratio. The inductance of a 
coil is certainly reduced by enclos
jng it in a copper shield, but a 

reduced high-frequency resistance 
ami self-capacity would seem a little 
doubtful. Some definite figures on 
this question would ,be interesting. 

By-pass Condensers 

The provision of high-frequency 
by-pass condensers, between the 
anode ,f:nds of the anode coil and the 
filament of the associated valve, is 
a goo(l feature, as it eliminates: the 
possibility of stray coupling be
tween the circuits due to a common 
H .T. battery condenser, and pos
sibly to long· leads \\·hich arc 
common ·to the high-frequency 
ciH:uits. 

Construction of Receiver 

In constructing· a receiver of this 
type from British-made components 
there would be several points that 
would require consideration. \Vith 
rt:gard to the concicnscrs' C1 and 
Cz, \\'hich are mounted on the same 
shaft, it is doubtful whether there 
is a suitable unit made 1n this 
countrY. Such twin condensers arc 
nsuall)· made of equal ('apacity. 
This, ho\\Tver, should not present 
a serious dif1iculty. 

An•Jthcr point \\·orthy of note is 
tlut tile method of adjustment as 
d::scribcdc IS hardly applicable to 
tlw 4-pin type of valves, as it 
would be ditlicult to isolate one of 
the filament pin,; by a piece of 
paper. Another m~thod of discon
necting the filament would have to 
he devised. 
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Isolated Grids 
It \\ill be noticed from the dia

gr<!m of connections that the grids 
of the two high-frequency valves 
are completely isolated from the 
filament. This would probably give 
trouble with the British-made high 
vacuum type of valve, owing to the 
g-rids Lccoming charged to an ex
cessive negative value. It would 
be necessary to connect a high-

.L 

Fig. 5.-The circuit of Fig. 2 re-drawn 
in" bridge" form, to indicate the action 
of the method adopted for stabilisation. 

resistance leak qf about 5 megobms 
between the grids and the filaments 
of these two valves. 

The Earl of Plymouth recently 
broadcast an appeal from the 
London Station on behalf of the 
Belgrave Hospital for Children. 

'' THE WIRELESS 
CONSTRUCTOR." 

CHRISTMAS NUMBER 
124 PAGES. 

ON SALE EVERYWHERE. 
PRICE 6d. AS USUAL. 
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Apparatus We Have Tested 
Conducted by Radio Press Laboratories, Elstree. 

Fixed Con~enser 
'\It•sst-s. The British Sangamo Co .. 

Ltd., ha\·e submitted to us for test a 
,;ample of thcit- Sangamo mica conden
st•r. It is daimc·d that this condenser 
is moulded throughout in bakelite, 11nd 
it~ capacity is guaranteed under Yat)·
ing conditions of temperature, mol,;
tun>, and pressure". 

Description of Component. 
This condenser is made of brown 

insulating matuial, and is rectangular 
in sh:tpe, except for its Pnds, which arc 

. rounded off. Its OYPr-all length js 
rJ in., and its width 1~ in. At each 
end of the condenser a screwed metal 
bush passes right through it, and eYi· 
dPntly m'!kt's contact with the aFpro
priatC' set of plates inside'. A round
headed screw is used at ead1 end of 
the bushes, making four screws in all. 
These serYe as terminals, the wires 
being secured between the protruding 
ends of the bushes and the screw 
heads. No soldering tags are proYided, 
but both the maker's name and the 
ra<('d capacity are marked on the case. 
Th,. condenser is hermetically sealed. 

Laboratory Tests. 
The condenser 1nts found to be of 

th'' rated capacity within a sufficient 
degree of accuracy, and its insulation 
resistance 1>:as infinit<'. Both these 
qualities were found to be unaffected by 
Pxposure, the condenser having been 
left for a night in the open undt'r parti
eularh· adverse atmospht'ric conditions. 
This condenser has a Fartitularly pleas
ing appearance, and from the purely 
Pl<•ctrkal standpoint can be reeom
mcm!Pd. It is unfortunatc, ho1H~1·er, 
that no adequate pnwision is made for 
sold"ring, and panel or bascboard 
mounting. Two of the terminals 
could, howe1·er, he utilised for fixing to 
a thin bracket or "'·en to a ranrl :;- 16 
in. thick or lt'ss. 

Jack 
\Iessrs. Harmo Products haYe sub

mitlf~d a"' Crawford'' Jack for test in 
our El.;tree Laboratorie>'. 

Construction of Compoue11l. 

The plug is made from an t'bonite 
cylinder nearly .~ in. in diameter and 
& in. high. Two pins are fixed in this 
plug to register \lith the holes in the 
socket. Small terminal heads screw 
on to the tops of these brass pins, and 
slots are rut in the ebonite for the 
insertion of telephonp tags, ll'hik spade 
termin·ats me rcadih fixed under the 
terminals. · 

Tl1e jack consists of an Pbonite cvlin
dt'r I~ in. diameter and fi in. long. 
Two holes are provided for the pur
pose of securing the jack to a base
board bv means of countersunk screws, 
while iri the centre of the jack is a hole 
for observing the contacts. Two ter
minals fix into .the sides of the jack so 
that normally thev are short-circuited 
the ends of the tPrminals making good 
electrical contact with each other. Thc>1· 
are provided ~vith !:in. holes to accom-
modate the Jack pms. One of these 
terminals has an axial movement of 
about ! in., being held tight against 
the other terminal through the agency 
of a strong spring. This m01·able tee
mina!, whii;h is lengthened about 1:; in. 
to allow for wear, c;:~n also rotate, 
so that it is nl"cessarv to see that the 
hole in the ebonite r.egisters with the 
hole in the tPrminal bt'fore inserting 
the plug, 

General Remarks. 

This component is very usdul wlwrr 
telt'phones or loud-sFeakers are wired 
in seril"s, the withdt·a,\·al of the plug 
ml"rdy shorting that portion of the cir
cuit. In the sample submitted the ter
mit1al heads were wrv pccentric, but 
the component has a reasonable insula
tion resistance and the finish is of fairh· 
satisfncton· order. It would be ad
\·antagpous if tlw movable terminal 
was modifit>d to pre1·ent the rotarv 
movement pre1·ioush· mentioned. 

C_rystal Set 
J.\Ies~rs. \Yard & Goldstone ha\·p sub

mitted a new modd Goltone ~upcr
crystal '"'t for test, 
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DescrijJliou ui Scl. 
I l con,.;ists of a single lan-r solenoid 

inductance wound \Yith enamelled 11·in· 
and mountt•d I.Jel\\·een a circular 
mouldt<"d base and a circular moulded 

'disc. The crvstal has the usual rat-
whiskPr with· uni1·crsal bearing and 
friction tight adjustment, ~md is en
closed in a glass tube which is held in 
position on the top of the disc b1· t1vo 
upright pillars and nuts. Four ter
minals are fixed to the base for con 
nection to :1crial, earth and telephones. 
Tuning is effected bv turning a milk'rl 
knob which rotat('S a quick thrcad 
spiral screwed pillar carrving the mo1-
able contact bearing on the outside of 
the solenoidal inductance. Thus on 
fin'-and-a-half turns of the milled knob 
the movable contact tr;11·els the length 
of the tuning inductance-,about 3~ in. 
A certain amount of end-play is pre 
sent hetwePn contact and pillar, and 
this should be remt>diPd. In order to 
tune in DaYl"ntry a rlug is prul·idNl for 
insertion into a socket common \Yith 
the f•arth terminal, and this inserts '' 
loading coil accommodated inside tlw 
solenoid inductancl". 

l.alJOratorv Tests. 
On test it 11·as fout'ld th;lt tlw cn·st;tl 

had a large pt'rccntage of st>n~itil'(' 
spots, and London \\·as .rpcein·d yuite 
elearh at the Elstree Laboratorir•s. 
,\ deflection of 40 micro-amperes 1Y;1s 
measured on receiving London. 

On inserting the plug and testing for 
Darentrv signals were wry faint, an<l 
difficulty \Y;ls exprriPncPd in tuning this 
station; 

Fi:\ed Condenser and Seven-way 
Leads 

:\s a n•sult of the alterations recom 
mended by Radio Press L'lhoratories 
in the rcptirt on l\lessrs. \\'ard & Gold
stone's FrxED Co!»iDE:'\SER and SEYE!»i
WAY LEADS (Wireless Jreekly, Vol. 7, 
No. 10), we are informed by this firm 
that they are prodding soldering tags 
for their fixed con{lensers ;:~ne! hem·icr 
spade terminals for the acrumulato~ 
leads, 
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IRISH AMATEUR TRANSMISSION 

SrR,-Referring to the paragraph 
headed " Ireland" in " Short-\Yan~ 
~otes and 0/ews " in the December 2 

issue of Wireless TFeehly, my station 
has now received a rermit for the use 
of the follmving .. wanJcngths and 
bands: 23, 45 and <JO metres (IJ,04-f, 
6,667 and :kl33 kc.) and 115-130 

metres (z,6oq-2.JOS kc.) and 150-200 

metres (2,000-1.500 kc.). The index 
letters G\V han· been allotted, and I 
understand that these are in future 
to be the official ones for the Irish 
Free State, instead of IR, which have 
been. used. This may ~ of interest. 
This station will work mainly on 45 
metres (6,667 kc.) by day and on 90 or 
II,:; metres (.;,:n.\ or z,6oq kc.) aiter 
dark, the latter wavelength being more 
free from jamming than the go-metre 
wavelength. 

I only commenced on 45 metres 
\vithin the last few days, and using 
only 4 watts input, signals are rt>portcd 
by dayliglzt R 6-7 in various parts of 
England. After dark, however, they 
se<cm to " skip " England altogether, 
but arc reported in France R 6-8 after 
dark with th•~ same input (4 watts). 
This " ~kipping " effect is being 
invc''t igated.-Yours faithfully, 

:\fE.\DE J. DE:-;:-> IS (Col.). 
(Radio G\Y-1 rB.) 

Baltingla:i,;, Co. \Vicklow. 

THE "LOW-LOSS TUNER FOR 
SHORT WAVES'' 

SJR,--In these days of ultra-efticicncv 
in short-wave apFaratus it may be <)f 
interest to mention that :\Ir. Pt;rcv \V. 
Harris' " Lr)\v-Loss Tuner for Short 
\Vavcs" (!Fireless Wcehly, ;-.Jowm
ber 19, Iq . .q) is still capable of good 
work. For example, on Saturdav, 
November :~8, for two hours cOii1-
mencing at I I <10 p.m., I listened to 
KDK:\ on the first vain~ alotw. Re
ception throughout \vas rum parable 
both in clarity ami in volume~ \vith 
that of tho b<:st Spanish stations. 
Strangely enough, the night \vas cold 
and clear, with bright moonlight. 

\Vith regard lo C\V, using detel'lot· 
onlv. I have receiwd British, French, 
Belgian, German, Dutch, Danish, Nor
wegian, Italian and Spanish amateurs. 
Not the kast mnnPmus of these are 
the Frenchmen and Belgian;; of the 
" Journal des 8 " and '' R,··seau 
Beige " varieties. 

Also, of course, \VIR, \\'QO an<l 

other C. S .. \. Co,·crnnwnt stations 
come in po\verfullv on one vah-e, 
whilst both valves· have brought in 
American amateurs strongly enough to 
be read with the 'phones on the lap. 

Your corresrondent, \Ir. J. :\I. 
Drudge, inquires about the QRA of 
PCLL. This is the station of the 
Dutch State Telegraph Laboratory, 
Kazernestrasse 33, The Hague, Hol
land. I heard their CQ call last week, 
in which they asked for QSL's. They 
would probably appreciate one from 
:\Ir. Drudge. 

\Vith best wishes for the continued 
success of Radio Press publications.
Yours faithfully, 

Swansea. C. \I. DEYo:-.;.\LD. 

Sm,-I have had such excellent 
results with the lo\v-loss short-wave 
two-valve circuit fully described in 
Wireless Weekly for November Iq, 
1924, by Percy \V. Harris, M.I.R.E., 
that I feel I must write and tell how 
pleased I am with it. 

On the evening of Nowmber 28, at 
r 1.20 p.m., I receh·cd KDKA on 63 

During the first 
simultaneous broad
cast programme r'n 
Australia, Mr. J. R. 
Collins (centre), 
Secretary to t he 
Treasury, broadcast 
an appeal from the 
special studio in Mel
bourne. With Mr. 
Collins are seen Mr. 
S. H. Witt (left), Re
search Engineer, and 
Mr. L. Fanning 
(right), Superinten
dent of Telephones. 

metres (4,762 kc.) \vithout the slightest 
trouble, loud and clear as crystal, and 
not a trace of atmo,;pherics or morsc. 
This, by the way, \Vas on a beautiful 
moonlight night. 

The programme '' hich they gave 
came thn>ugh splendidly and without 
distortion. 

\fr. Da\ id Rcnnic, one of the 
\Vestingbou,;e oflicials, gave a talk on 
learning a trade, and follo\ving this 
\vas a talk by an I ndinn orator. It 
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was now 12.28 a.m. The next item 
was the children's corner, and 1 
switched off after a most interesting 
hour with KDKA. 

I should like to say I have departed 
a little from y)Jur details regarding th~ 
c,)ils, as you will observe from the 
photograph which I enclose. 
" By removing these and insertmg 
Nos. 35; 50 and. 75 I can get most of 
the B.B.C. statwns and manv Con
tinental stations \vith the aid of a 
" B " \vave-trap, as described in your 
Radio Press book, " Twelve Tested 
\Vireless Sets " (by Pet-cy \V. Harris, 
:\LI.R.E.). This helps to eliminate 
London to a great extent, especially 
when receiving the nearer stations. 
London comes in at loud-speaker 
strength. 

By inserting Nos. 150, zoo and 250 
coils I receive Daventry and Radio
Paris. You will therefore see that I 
can work on wavelengths from 40 up 
to r,7oo metres. 

The valves I use are Cossor \V. I for 
the first vah·e and a Cosmos S.P. 
" red-spot " for the second. I should 

just like to add in closing that if any 
of your readers a.re interested in short• 
WLWe transmission, especially KDKA, I 
can thoroughly recommend this most 
cfticient little wonder, which to me is 
a priceless set. Congratulations and 
good wishes.-Yours faithfully, 

J. J. ~IcCo:->OCII:E, 
Lon\lon, N.S. 
[A photograph of ~Ir. \IcConochic ',; 

receiver will be found on page 423 in 
this issuc.-Eo.; 



ADVERTISEMENTS 

Announcing Two New Products 

WE describe below the latest additions to the famous range of 
C8lb Wireless Components. Consistent with the C8lb reputation 

for quality and efficiency, these new· products represent a high 
standard of development and are worthy of the attention of 
every keen enthusiast intent upon progressive results from his radio. 

The <fill Supersonic Outfit 
BRITISH AND BEST. 

Supersonic reception, ·with its range and 
selectivity, is fully established in public favour. 

i81t Supersonic Components have shown 
marked superiority in these two qualities and have 
gained universal praise for their wonderful repro
duction of music and speech when used in con
junction with other $> Components. 

The (~ Supersonic Outfit contains : 

3 M.H. Tuned Transformers . . each 21:'-

1 M.H. Tuned Filter . . . . . . . . , 21/-

1 M.H. Autodyne and Oscillator Unit, 21:-
Full Size Blue Print-Layout Diagram and Booklet 

of Instructions. 

GUARANTEED FOR 
12 MONTHS £5 5s. Od. 

The (fJBl Resistance Capacity 
Coupling 

The* Resistance Capacity Unit is the result of 
extensive research work, resulting in a component 
which we can, with every confidence, recommend 
for application to the last stage or stages of L.F. 
amplification in any set. 

The component consists of our well-known clip
in type mica Condenser, and our Grid Leak, 
which is constructed in the same sturdy and 
permanent manner as the anode resistance. The 

I Standard unit is fitted with a leak of 0 5 Q, a 
transfer Condenser of .005/LF, and an anode 
Resistance of 80,000 n, these values in practice 
having been found to give the best result with 
the average valve designed for resistance capacity 
coupling. 

PRICES: 
Complete with base (as illustrated) .. 
Anode Resistance only .. 
Leak only . • . . . . 
Condenser only 
Base only, with fittings 

with clips 

THE RESISTANCE CAPACITY UNIT. 

12/6 
46 
26 
a;-
36 

WE:~ ~:c'; :c:':D 'Lc-JM@MICUI~tt@ ~:0

; ~:;•; ~h;es: ~~~r;J;: 
SLOUGH, BUCKS. Manufacture,.s of Wireless and Scientific Apparatus.'Norfolk St. STRAND, W.C.2 

Telephone: S"/ough4.JI cho442 WEXHAM ROAD, SLOUGH, BUCKS. Telephone: Central8272 

Tidegraphic A:ddre~s: "RADIETHER, SLpUGH." Cable Address: "RA:DIETHER, SLOUGH.'' 



F. W. P. (E.C.2.) has constructed 
the receiver described by JVIr; A. 
Johnson-Randall in the July, 1925, 
issue of " MODERN WIRELESS,'' 
under the title of " Full Volume with 
Three Valves,'' and constantly suffers 
from a howl or wail (like the tuning 
note, only mellower), which comes on 
faintly at first but gets louder and 
louder until it is unbearable. 

Our corrc~rondent states that he is 
us in~ two .ob ampere and one . 12 

ampere type dull emitter YalYc:i and 
has the loud-speaker ami the set placed 
on a U1ble close to the lead-in wire. 

From these particulars it would seem 
likeh· that the trouble is due to micro
phonk effects, the electrodes of the 

LOW LOSS 
COIL FORMERS. 
Skeleton For mer~ 
should ahvays be used 
tu ensure efficiency, 
especially on short 
wavelengths. The 
Bowyer~I,..owc series 
covers most amateur 
needs. l'rices 5 I 

from j• 

ANTIPONG 
VALVE HOLDERS. 
I,ow Loss1 Shock Ab~ 
sorbing, nou ~micro
phouic, u u i v e r sa 1 
fitting. They protect 
your valves and im~ 
prove the quality of 
reception. Use then1 
for Dull and. Bright 
l·:mitter5. Price 3/ 

C~lCll • 

STUD AND SERIES 
PARALLEL SWITCH 

PARTS. 
Complete sets of parts to 
construct Stud Switches with 
1 in. radiud arn1s. Boxes con
taining complete Switch Arm 
with real Ebonite Knob, Bush, 
Contact Plate, ro Studs with 

Series Parallel Switch Parts Complete • • 4/,.. 

Wireless W~elll1 

Department. 
valves being ECt into 1 ibration at 
audible frequency bv sound wan·s 
{'mitted from loud-speaker, which 
woulU .result in the set emitting a roar 
nr hn1vl. Our cnrrespondcnt should 
try, thcrefort', the effect of removing 
the loud-speaker to some remote part 
of the room. ,,·hen 1\C' think it is quite 
likely that the ,,·ill he o\er· 
COI11C. 

S. G. (SOUTHPORT) asks us to give 
him a theoretical circuit and rough 
layout plans for a 2 valve high-fre
quency amplifier to add to his 
" Family 4-valve " receiver. 

Although we can give a theo.relical 
circuit of the type requested by our 

EVERY ONE 
GUARANTEED 
FOR A YEAR 
Buy Bowyer-Lowe Com
ponents because they never 
let you down. Every one 
is guaranteed for a year. 
If within that time it shews 
any defect in construction 
or }Jerformance it will be 
exchanged free. Bowyer
Lowe Low Loss Parts are 
built by expert radio en
gineers to give results 
of the highest efficiency.· 
Use them in all your sets. 

COMPLETE CATALOGUE 
FREE ON APPUCATION TO 

The Bowyer-Lowe Co. Ltd., 

=L 

correspondent, it is outside the scope 
of this department to give special lay
out plans, since before we could confi
dently do this it would be necessary for 
us to build ~1nd test the amplifier. It 
will be readily understood that this can
not be done in the case of an individual 
reader. 

Further, we would strongly advise 
our correspondent to drop the rroi(~ct, 
since to build any two-valve highc 
frequency amplifier considerable experi
!'nce in design is necessary before the 
instrument can be made to work suc
cessfully, and we feel certain that in 
practice the additiDn of two further 
high-frequency stages to the " Family 
Four-valve " receiver, which has one 

MATCHED 
H.F. TRANSFORMERS. 
The very fact that every 
Bowyer~Lowc 'fransformer 
eau be guaranteed to 
match everv other in its 
range wiihout special 
selection is itself good 
evidence of the great skill 
and care with which these 
Transformers are made. 
l~very Transforn1cr is in
dividually tested against 
standards. All ranges 
from 55o to 2 1000 metres 
and up are supplied; also a. 
special Ne:utrodyuc Unit 
cov~ring: 300 to 6oo 
metre~. All raug:cs. 7/ 

l~ach "' 

' 

BOWYER-LOWE PANEL SERVICE. 
Beautifully polished, drilled -and engraved 
Panels of Tested Grade A Ebonite arc 
osupplied by the Bowyer-Lowe Company 
for any set of which full-size drawings or 
blueprints are available. Perfectly accurate 
workmanship and quality of finish arc 
features of this service. The uniform price 
for panel• of any size is l!d. per square 
inch. Ask us to make your next panel. # 

Bowyer-Low-e Tested Components 
4·l9 
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The significance 
of the name 

T.C.C. 
t:'OR twenty years the Telegraph 
r Condenser Co. Ltd., have 
~ making fixed Condensers. 

During that time they have made 
many millions-in fact there is 
hardly a co\ll,ltry where the 
familiar little green T.C.C. 
Condenser has not become well
known for its accuracy and 
steadfast dependability. But 
besides the little Condensers 
used so much in wireless, the 
T.C.C. make huge Condensers 
which stand more than six feet 
high and which weigh nearly 
4 tons. 
Obviously the T.C.C. would not 
get orders from all parts of the world 
for these large and expensive Con-

ADVERTISEMENTS 

densers if they did not possess an 
exceptionally good reputation in the 
electrical industry. Such prestige 
has been gained by specialising in 
Condensers alone, for the T.C.C. 
make no other product. 

And they are proud of the fact that 
they are the pldest exclusive 
Condenser manufacturers in this 
country. 

You buy your Condenser on faith
your faith in the firm that makes it. 
Without an elaborate test you cannot 
tell whether your Condenser is 
functioning properly. It may look 
all right and yet its insulation may be 
imperfect. 

If you choose a T.C.C. you can be 
absolutely certain that it is perfect, 
otherwise one of the many critical 
tests employed would have discovered 
the fault. 

Prices and Capacities : 
Mambridge, a mfds. '• 
Mansbridge, r mfd. • 
Ma.m/Jridge, '5 mfd. • 
Mansbridge, •zs mfd. -
M.ansbridge, •r mjd. • 
Mansbridge, "09 to ·or .. 
Mansbridge, ·oo9 to ·oos 
Mica, '004 to ·oor 
~u1:ca1 ·ooog to ·ooor 

4-/8 
3/10 

3/4 
3/· 
2/6 
2/4 
2/-
2/4-
2/4 

---------------------===== 
I T.C.C. Condensers I 

r~\ Mansbridge and Mica ,/ 
::::---------- --------- < " _____/ 

The Telegraph Condenser Co. Ltd. West Park Works, Mortlakc Road, Kew 
, Gilbert Ad. 4172. 
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L & P Valve Unit: 
(As /la!ter{ng[y cammenled on 
In th, Radio Press publicatiuns). 

Provides the constructor with a simple NUCLEUS around 
which to build an Ameri:::m T:rpe valve set. Valve holder·. 
rheostat, panel and window !lll in a h1ndY unit. Only 
hole for window and bnle 
for Rheostat to be drilled. 
The demand to-day is for 
easy-to-fix units. 
The Valve Holder is of 
low capacity. Each leg 
separate 1 y insulated, 
Anode leg coloured red. 
Soldering tags provided. 
The Rheostat is smooth 
and velvety in action, and 
gives vernier control. 
Guaranteed not to rust, 
get brittle or perish with 
heat. Unalterable in resist
ance. 

From Good Dealers or IL'rile 
at once for li:.t. Free 011 

request. 

Other leading" Ellanpee "Lines:-L & P Valv" 
Windows enhance the appearance of any set. Small siz1~ 
2id. each. Large size 3!d. each. L & P Miniaturv 
Switches, D.P.D.T .. 1/6 ;ach. L & P Pull and Pus!1 
Switch-positive action.positive satisfaction-only2/ .. cacf: 

LONDON & PROVINCIAL RADIO CO., LID., 
30, Colne Lane. Colne, Lancs. 

'"l"''l"'l:•es!it' ., ~ fl) 

LIBERTY PERMANENT DETECTOR 

The Original One-Hole Fixing Detector. 
Stop Fiddling with Cats' Whiskers. 

Bel use 
inferiot 
itnita~ 
tions, 

IIL6.iston 
seeing 

the name 
•Liberty' 

Technical Repoh~. 
Amateur Wirele$3: 
Popular W treleu · 
Wireless Weekly: 

'J."he " Liberb' n Det.ector gives more 
aeDSltive ~ption 2.'\!'DI&nently than 
a cat•a whisker g1vea Temporarily. No 
huntlllg far that " special spot .. lost 
I>Y the sll!lhtest Vibration. The 
•• I.Jbert7, t&- eatlrely unaffected b~· 

~~re~y· 
tested ou 

actual 
broAd· 

:U't/::tf.v 
guarnn· 
teed. 

;.,~=:~~~v<>r, aDd that r----,F-ro_m_ai_J_,c:.,.,. 

Radiarc ElectricaJCo.,Ltd., 
Bennett Street, London, W.l. 

dealers or direct 
PRICE 3/6:: 
COMPLETE. 

AN ADVERTISEMENT IN " WIRELESS \VEEKLY " Is A GUARANTEE OF SATISFACTION To BuYERS. 
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stage incorporated in it already, would 
not be successful. 

C. 0. (HULL) has been using a 
crystal set with satisfactory results 
and has recently connected up a long 
length of twin ftex in order to use hi~h 
resistance telephones several rooms 
away. from that in which the set is 
situated. Upon slightly retunin~, he 
now finds that si~nal strength is 
considerably improved and asks us 
for an ex:?lanation. 

The etTect of increased signal 
strength noted bv our correspondent is 
by no nu'ans unusual, and is due to 
the fact that the long telephone e"ten
sion leads arc acting as a counterpoise, 
\vhich would appear to be considerably 
more efiicient than the normal earth 
connection used alone. It is quite 
probable that by dispensing with the 
ordinary earth connection altogethet 
results \vill be still further improved. 

W. F. (CARDIFF) employs a single
valve detector type of receiver on 
board ship, but experiences con
siderable difficulty in ~etting Jli~h
tension batteries when abroad, and 
if these are obtainable they are usually 
old and costly. He asks us whether 
he can employ the ship's direct 
current supply of 100 volts for hi~h
tension. 

Little t!ifticulty should be experienced 
in obtaining an excellent high-tension 

LOOK WHO'S 

supply from the ship's direct current 
mains, and we give below in Fig. 1 the 
type of circuit which should he used. 
Two lamps of equal wattage and of the 
voltage emrloyed on the ship's lighting 
system should be connected in series 
across the mains as shown. The 
negative terminal of the mains should 
be jnined directly to the H.T. negative 

+ 

SET 

e----<~-------e H.T.
Fig. I.-Showing the method recom
mended for obtaining high-tension 
supply from the D.C. mains on board 

ship. (W. F.-Cardifi.) 

, terminal of the receiver, and the H.T. 
positive terminal of the latter should 
be cnnnected through a choke coil to 
the mid-point between the two lamps, 
two lat·ge condensers, shown as C, 
being connected across either side of 
the choke and H.T. negative. The 
choke should be of fairly high induc
tance, values of 6o to wo henries being 
suitable, whilst the condensers C should 
be of 2 ,uF each, or greater capacity. 

ORMOND 
HERE! 

BRIGHTSON'S 

"TRUE 
RADIO 

BLUE 
VALVE" 

(N.Y., U.S.A.) 

Wire I~ ss WeeJ.Uy 

For safety a large condenser should 
be placed between the earth terminal of 
the recei,·er and the actual earth con
nection, which in this case is to the 
hull of the ship. A suitable value for 
this condenser \Vould he of .01 ,uF. 
\Vith the arrangement outlined, ap
proximately 50 volts is obtained for 
the H.T. supply to the set. 

S. D. (BASINGSTOKE) has con
structed the • • Special Five '' receiver 
described by Mr. Percy W. Harris, 
M.I.R.E., in the November, 1925, 
issue of '' MODERN WIRELESS,'' 
but cannot successfully neutrodyne 
the set. One setting of the neutro
dyne condenser will not hold for the 
whole of the frequency range covered 
by the two low -loss · H.F. transfor
mers, and adjustment of the first 
neutrodyne condenser seems to make 
scarcely any difference. 

It would appear likely from ·the par~ 
ticulars given by our correspondent 
that something is radically wrong with 
the wiring in the first neutralising cir
cuit. Trouble of this kind is often 
traced to a broken joint, or to the two 
leads to the neu trodvne condenser not 
making actual contaL't with the plat?s· 
Test, therefore, for continuitv, With 
telephones and a dry cell, bet ,\·een tlw 
actual plates of the ncutrorlyne conden
ser,; and the leads \Yhich should be con 
nected to them. 

See our full page 
advertisement in 
"MODEBR 

WIRELESS" 
and u'I'BE 

WIRELESS 
CONSTRUCTOR" 

Christmas 
Double Ntuubers 

~ 

True Blues consume one-half the 
amount of H.T. battery current re
quired by Valves of other makes. This 
can readily be shown by placing a 
milliammeter in positive lead of H.T. 
battery and taking the comparative 
readings of True Blues as against other 
Valves. H.T. battery will last twice 
as long with True Blue Valves in the 
receiving set. 

ATriumphof 
Efficiency 

See the inspec .. 

tii>n label on 

every condenser 

PRICE. Am!). 0.2;;. PRICE 

£1 ,. 1 ,. 6 

J. Y. SELLAR 
Distributor for the British Isles. 

Room 43, POLAND HOUSE, 167, OXFORD ST., W.l. 
'Phone: Regent 5606. 
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WHENEVER perfection is approa<hed in any rrd:io 
product. the quality of that rrcduct soon he .. 

comes known to the radio public. Thus it has been 
with the Ormond Condenser. To the £xperiencu! 
experimenter and to the m:.w constructor, the Ormond 
has made itself known as an instrument o£,hi&h·grade 
quality, associated with all that is best in cor:denser 
efficiency. The Ormond Condenser can give you in 
pra<.tical perfomunce. a ,greater and. more )a<;ting 
satisfa<.tion thJn any other condensf't of equal price. 

,SuPplied in the followin~ 
sizes. 

Price P1ice 
with wlthmJt 

Size. Vernier. Vernier. 

·- 81- ' 8/8 .oooa &/- 718 
.0006 916 8/-
.001 10/8 91-
Complete with Knob 

and Dial. 

ORMOND ENGINEERING Co., Ltd. i:C;.:~n:.,~~ 
Factory • Whiskin Street, ClerkeuweU. E.C,L 

'l'elepllfme :-CJerkt>nwdl9344, 3 and 6. !I'eleg•·am~ :-" Ormenden~i, Kincross." 
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AWot\de l BaHery 
THE Fuller" BLOCK" Batteries are unique. They retain their 

.:harge for extraordinarily long periods of intermittent service, and 
are practically proof against mechanical injury. Blod: Accumu

lators are ideal for Car Lighting, &c., while in Radio Work the High 
Tension Block Battery has decided advantages over Dry Cell Batterirs. 

Note these remarkable points: 
l. Sulphaling to any serious extent cannot occur 

tl1rougl> standing in a discharged slate or 
accidental discharge by short circuits. 

2. Internal short-circuiting is impossible. 
3, Actually you call short-cirwit exter

nally u·ithouf damaging the bloclcs. 
(Can you name any other accumulator 
that 1l'ill stand so se cere a lest?) 

F U L LE R'S U N I T E D 
ELECTRIC WORKS LTD. 
Chadwell Heath Essex. 

- l!furd 1200. 
"Fulla, Chadwc/1 Heath." 

176Tottenham Ct.Rd., W.l 
!Huscum 9008. 

Made and Stocked in a 
wide range o/ types and 

si::es. 

- , 
' 

The Colvern Selector Low 
Loss. Readi11g- to 1. ;~,fJU()th 
cnpadty. 

Capacity £1 1 0 
fl 0 0 

• 

I F- ·after ;you have built up your Set J'OU find that ... 
compone.nt is uns.t.tisfactory it can usually be 

replaced without much difficulty. On the other hand a 
leaky panel will render useless the work of many hours 
.t.nd necessitate the complete rebuilding of the Set. Be 
wise, therefore, and refuse to take risks. Don't ask 
merely for an ebonite Panel-ask for a Radion Panel 
and see that it bears the trade mark Radion. 

-----\ 
Rad{on is ava,ilable t·n 2 r different si:ts In 
black and mahogan-ite. Radion can also 6e 
supplie~ in a1:.y spcclal s{"Je. Black rd. per 
;;quare z.nc!J, malwganit4Iltl. per square inch~ 

(jf 

RADIO-N 
American Hard Rubber Company (Britain) Ltd. 
lhaiJ Office: 1 3a Fo1·e Street, Depots: rzo Wellington Street. Glasgow: 

L . n6 Snow Hill, Birmingham. 
ondon, E.C.:a I,.sh Agmts: 8 Corporation Street, Belfast. 

Gilbert Ad. 4161. 

AN .'\DVERTJSEMENT IN ,, \YIRELESS \VEEKLV 

COJL VIEIR<N IESSEN'fllAlLS 
tt«» ll«»ltllg dln~tt~ltll\C® w«»lflk 

Every J'(•ader of this journal may. upon aJ)Irlieation. •·rrt·il·;• 
illustrated literature of Colvcrn essentials to a very ettkicHt 
tong distance receiver. 
The Colveru Selector J,ow Vrss C'ondenser (t.rne gean·d 20 to 1) ami 
capable of relocation t.o l/3,600th part ol the variable capaeity. 
The Colvern I,ow Loss Coil }'ormer provides a very efficient· 
inductance of tow Relf capacity and low H.F. Resistance. 
Write to us to-dw am! your long distance experiments will be 
successful. 

COLLINSON PRECISION SCREW CO., LTO., Provost Werks, llactlonaltl Rtl;, 
Waltllamatew, London, E.17. Telephone: Walthamstow ,,532. 

" Is .-\ GcARA~~TEE OF S~:\TISFACTIO~ To lJuYEf!S. 
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XMAS 
ISSUE 

NOWONSALE. 

··· ······················ ········-·····-···············. 

CO NTENTS. 
Selectivity and 41 Range/' a Compact Two ... Valve 

Receiver. By A. V. D. HoRT. B.A. 
How to Mak~ a H.T. Accumulator Unit. 

By H. J, BARTON·GIIAPPLE, Wb.Sch., B.Sc., A.C.G.I., 
O.l.C., A.M.I.E.E. 

The "All•PIIrpose" Crystal Set. 
By PHtL IP H. Wooo. B.Se .. F.P.S.L. 

Famous Artists of 1925. By" CAnniER WAVE ... 
Selectivity a11d the Crrstal User. 

By]. H. R r.YNEil, B.Sc., A.C.G.I., D.I.C., A.M.I.E.E. 
Makin~r a Cabinet for Your Set. 
Mr. Cumplethorpe Makes a Wavemeter. 
A Sintle..Coil Two-Valve Receiver. 

Bv E . .l. M•nn1orr. 
How to Use a Power Valve. Bv G. P. K t.-<DALI .. B.Sc. 
Problems of Short-Wave Reception. 

Bv C. P. AtLINSON. 
A Sine-le. Valve a.Circuit Set. Bv JoHN u~w&ROOWN. 
Radio C.amu for Xxnas. 
Useful Dictributin~r Board. 
Qu~stion• for Our Readers. 
Smooth R•action Control-a Three-Valve Loud

Sp"'-aker Recei-ver. 
By J. H . REYN&R, B.Sc., A.C.G.I.. D.I.C .. A.M.I.E.E. 

\Vher• the Listener Scores. 
By CAM'. A. C. 0 . WrST. M.A.. B.Sc . 

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

124 PAGES!!! 
FREE BLUE PRINT 
of a Compaet T ""'o-Valve Receiver. 

Full instructions, dear and concise, for all des:ring to b~ai1d this 
or any of the five sets described. 

XMAS 
ISSUE 

Price 

AS USUAL 
OhtrunaUe /rom all Ne=
ol(n/> ond Boo~t:llm. fj 
(fny difficultu in obtaininR 
lccolly, send P.O. 8{6 
/or 12 mo,tllt.t' <;r 4/'3 /()r 
6 months' 4U£,tc •>la' m lq 
D<-bl. S., Hadlo Press 
Ltd.. Bmh Ho a ·e, Strand. 

London. lr'.C.L. 

\VtRELESS \ VF:iKL\' j 

Add to your 
pleasure during 
the Festive Season 

by securing a copy of the 
Christmas Issu.e of 

"THE WIRELESS 
CONSTRUCTOR." 

· No effort has been spared to give our 
readers in this issue more pleasure 
and value in contents than ever before 
offered. There are no less than five 
"How to .Make" articles, ranging 
from an •· All-Purpose " Crystal Set to a 
"Three-Valve Loud-Speaker Receiver." 
Anolher article of great interest and value 
is that on "How to Use a Power Valve," 
while Capt. A. G. D. West, M.A., B.Sc., 
of the B.B.C., contributes some inter
esting facts on " Where the Lstener 
Scores." . ~All the other regular features 
are included, and there is something for 
each and every member of the home 
circle. ~ Get all the pleasure possible 
from radio and see that your copy of 
.. THE WIRELESS CONSTRUCTOR" 
is on hand ; it will please others as well 
as you. 

RADIO PRESS LTD. 
BUSH HOUSE, STRAND, LONDON, W .C.2. 

EdiieJ by Percy W. Harris, M.I.R.E. 

Bot:lav Ac. 



4 

Whot buying R.l. 
Tram/ormers see 
thol they are con· 
tained in the R.l. 
standard u a I c I 
bcxcs. 

ADVERTISEMENTS. 

You can't help making comparisons. 
The song of the nightingale- the perfect 
reproduction of tonal beauty by the R.L 
Transformer- each in ita own place is 
perfect loveliness. 

This Transformer still maintains the 
position which it has held from the first -
that of being the standard form of mag .. 
netic coupling which reproduces music 
and speech in its most natural forms. 

Since this transformer first appeared, it has 
been followed by numbers of others, some of 
which, as far as external appearance !!!oell, are 
obvious imitations of the R. I. T ransformer. 
while others put forward claims of superiority 
and efficiency which are not borne out in 
practice. The only test that really counts 
is that of the actual user. 

25/-

-ofimu 
case will you get better results. because an 
inspection of any other transformer will 
prove beyond doubt that there is nothing in 
any of them to give purer results unless a 
totally d ifferent principle is employed. 

We found, after extensive research, both 
in our own laboratories and by making 
use of the results obtained by eminent 
investigators in the same field, that the 
only possible way in which the trans
former could be improved was jn ·the 
subdivision of the windings, thereby 
reducing the capacity. This innovation 
was hailed as a great advance in the design 
of the intervalve transformer, and since then 
nothing has been done to improve it. 

One of the nl0$1 severe tests of an intervalve transformer 
is its behaviour in reflex circuits. These latter became 

T ake any simple receivinfl circu it and couple popular by reason of the fact that they could be used in 
it to an ampl1·rer bu,'lt w•'th an R.I. T rans- connection with low-h-equency amplifiers. "ithout dis-

n tortion. if used "ith an R.l. T rarttformer. All low-
former, with any ordinary valve, and you get frequency intervalve transformers are not suitable for 
perfect and pure music or speech. Now take reAex cirruits. neither are th~y suitable for all tyl"'• of 
any other transformer on the market and valv... You con use an RI. trnmformer with pratlicallv 

k any vah·r, and any capacity. 
ma e a similar test. In some cases you will 
get equally good results, but it will be Over half-a-million users will confirm this. This is the 

best proof the public can have of the ellicien<:y and 
necessary t~lluse S_PeCJf ·~1 valves) · bin ~ther value of a component that has obtained a dassi name in 
cas'es, you W1 get m en or resu ts, ut m no the Radio Industry. 

Write /or the R.l. blue and gold Catalogut, fret on application . 

.-~· .THE .. MARK OF BETTER RADIO ·~· 
AJvt. RJ. LtJ. , 12, Hy de Street, New ~xford Street , London, W.C.l. P.C. I.!. 
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