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NATIONALSareusedhyallNATIONS 
For the man who will have the best lhc 
answer is always HRO. 
This rec:eiver is used by prac.tlcally every Govern· 
ment throughout the world Including our own, 
G.P.0., Air Ministry. Government or Eire, Amerian 
Airways, etc •• etc.. With Ju two preselector sages 
it gives rem1rk:tble imaic frequency suppression, 
weak stgnal response and hfgh Slgn:ll-to-Noi.se Ratio. 
lhc two hlch gain 1.F. st>g<1 employ Liu-wound 
colls and arc tuned with air tonden,en. The usuble 
sensitivity and selectivity are exceptional, 
Other c1r'cult deulls are aut0om:n.ic ~nd m;anuill 
volume control. a vaiuum tube voltmeter calibrated 
In •• S '' units for c.irrler intcnsides, a phone Jack, a 
s,cnd-recel'f'e switch and ~ lamb s1ngle-sign11I 
crystal filt•r. Thie filter m~ket: selectivity adfu.suble 
over a wide r1l"lge al"ld the circuiits are io precisely 
balanced that hetcrodyning slg:n;als m;ay be com· 
plctcly phued ouL 
When standard HRO coils are used for general 
covenge, each of the four colls lndude:s two 
amateur bands and the .spectrum between. A simple 
swltc:hlni device Is: provided which m;ikes these 
i.ame colls b:.nd-spread their ~upectlve <1m:t.t.eur 
b1nds (except 160) over 1 span or 4100 divisions on 
the dial. 

BUY FROM THE ACTUAL DISTRIBUTORS 

H R 0 Th~ \\·orlfrs Fbu~st 
CO~l~l'l':\'JC.\TIO~ IIECEl\"EB 
Far tho\e who require the high perlormilnce or the standard HRO but 
do not need iu extren1e vQrsatility. the HA.O Junior Is offered. 1 he 
clrcu1t and mec.hanlnl details of both receivers ;re ldcnttcal In every 
respect, but the lower ptlcc<f model has been gte:atly simpliOcd by 
om1tting the lamb single-signal crystal fiher. the .. S •• meter, and by 
de.11gnina co11.s for continuou1 band spre11d only. 
Remember, c.he world's most famous 2matcurs practlc:ally all use HRO"s 
and there arc never :second-hand HRO":s for sale; because o( this, 
depreciation ls lc:ss than any o t her receiver. 

Send Now for Full List. 
THI: SHO ... 'r-WAVE Sf"ECIALIS'f'S. Th• oldttt lmport•n or tommunicatlon 
e-QUlpmenc~ Oln<l F1ceor')' AuthorlMd Obt~lbutOM •IKI for Biiiey, Tbo,.danon, 
T1rlor. k1yttM:-~t1. Elmac. HcJnu 11'1d l<aufoun T.,l>tt. Ho)'t Mc ten., Ohmhc. Rcshtof't. 
8.•ne:tt.C<ll\tentr~c: C.blo, •t'-> and we c•rf'J them In uoclit. 

44 HOLLOWAY HEAD, BIRMINGHAM, 
Tclephon•: HIOtANO 11~4 
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PIONEERS IN 
CRYSTALS for Band-pass Filters 
WE can supply QUARTZ CRYSTALS to the s pec lftcatlon described in this 
journal . Mounted s ln!lly In Ra dlo Frequency low- loss m oulded Ceramic holders, 
or In matched pairs for band - pass fllte.r cons truction . 

C rystals for frequ en cies between 440 a nd 480 kc., a nd dllJer lnll by any desired 
freq uency from 200 cycles up to 9 kilocycles can be supplied from s tock . We 
recommend a s paclnll or 3 kc. for communication telephony. 

PRICE : Sln!lle Mounted Crystals £1 - 7 - 8 
Pair of Mounted Crystals (In patented 

double type holder ) ... £I -17 - 8 

For t hose deslrlnll the best performance obtainable we can a lso s upply these 
crystals m ount ed In an IMPROVED EVACUATED MARCONI DESIGN HOLDER , 
manufactured by u s under exclusive licence. 

This holder Is non-mJcrophonlc, little affected by temperature, dust or m olst air, 
whilst reduced crystal damplnll en s ures hlllh selectivity and sen sitivity. The unit 
resembles a valve and ftts Britis h 4 -pin or American 5-pln val ve h olders. 

PRICE: P er Crystal ... £1 -19 - 8 

JTlrite for particular• to t 

Pll~ZO c;JlYSTALS LTD., 11 Queen Vle•orla S•., London, E.C.4 
Tel.ephone : City 4144 

SAFEWAYS ADAPTORS 
You can use your Radio and other electrical appliances 
In any room and secure their full benefit throughout 
your home by fitting a SAFEWAYS Adaptor In your 
existing lampholder. 

To nulllfy the depres-sln1 effecu of tht 
•• 8'1ck-out" fit a SAFEWAY$ adaptor whh 
a low·wa.ruie la.mp In the branch oullet a.nd 
the u1uaJ lamp In lh• other. You can t h•n 

enjoy normal llJhtln1 knowln1 
that. should It be nect'ua.,.1. 
d immed U1htJn1 can be 1whched 
on at a moment '• notice. 

This pirtlc.ufar arnn1em1nc can 
also be used u a nl1hdl1ht for 
children or lnva.lldt, but 11 mer• ly 
one of many ways In • hlch 
SAF'EWAYS an lncreua cha con· 
venlcnce ('If your eleccrlcat lnt11I· 
ladon - qulckly, cheaply and 
safely. 

ASK YOUll DEALl!ll FOii 

"SAFE WAYS" 
Sln1lo Swiech, 1/ 10 ; Double Swli<h, 1/ J ; Cord Con<rol, 1/ 6 uch 
f. CllX ProduCl mode by:-

BRITISH MECHANICAL PRODUCTIO NS Ltd. 
I C HUllC H llOAD, LEATHEllHEAD, SU llllEY. 

LEONARD HEYS 
for ALB A, P ILOT. P ERC IJSON and other 
ftnt dau RADIO RECEI VERS. 

LEONARD HEYS 
for RBMINOTON·RAND, PACKARD 
CASCO, RABALDO and SllAVB· 
JllASTBR B loctrlcal Ory Shavua. 

LEONARD HEYS 
for the B EST Unto In Elte:trlcal F IRES, 
IRONS, TOAST.&RS, HAIJU>RY.&RS, 
VACUUMS, S UNLAMPS, KETn.ES. 

LEONARD HEYS 
for SMITllS, ltAMMOND. TBMCO, 
OBC and FERRAN TI Bleclrl• Cloclr.s. 

LEONARD HEYS 
for WIRES and CABLES 
for RAYTH EON American Valves 
for TUNCSRAM AND l U VAC Valves 
for PROPRIETAR Y MAK.&S or COM· 
P ONENTS 
and for every lma1tl nablo Radio Accessory 

S end T RADE CARD for our llst•. 

LEONARD HEYS 
(WHOLESALE ONLY) 

Faraday House, 36/38 Henry Street 
BLACKPOOL, Lanes. 
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R C O O SCILLOSCOPE 
Thi• I• one of t.h• mott useful pie<" of apparatus available to taboratorl ... radio 
••P•rhnent.ers. service en1ln••"• etc .• t;he R.CO Cathode ltay Oscltloscope. 
has Hen prlc.ed so that alt may ha¥• the full benefit o f the m any adva.nta•u 
off'erecl by t his Jmpor-tallt p l.u or appara.tu1. 
S,ECIFICAT10N : Al* Hfvac CR.3 Tube Is used with• thtf'"mlonlc recdt1t,., The stlf· 
contained powtr supply makes a 1tOha1e of 1,000 volu avail.able for d'\t o~rat5on of the 
C" .l . Subiect to care. t .hb tube will &Ive a tone and useful nr •. 
Flvt contl'Ols are provided on the front p-anef lmmedlueJy beneath the tube: (I) Mains 
•Witch lor s:wltchln& on or off t.he lnnrument4 (l) focusln1 control Pf'OVldln1 the muns 
of acc.vrateJy foai..sin& the fiche. bul'n on the sc:rttn. {]) lllumlnaUon or Intensity control, 
w~lch a.lloWI of the briJllanct of ctile frN.&• bein& adJ1o1St.cl crltlcaHy, the ll&ht lnte.rWty 
be:lna of avffldentJr hlah or'der that photoa.raphs can be: ea.ally made with ordinary 
c:ommcrd a.I equipment. no hoo4 beln& required. (4) SwMp awl«h, allowln,1 of the SO 
cydt Htr-concalned 1nt.ernal awMp belna switched In or out •l the opera.tors w111. 
(S) Sweep control. varyln& tht width of patu.rn or sweep on the focualna acreen. 
AftftLICATIONS: A wlde fleld of tttu and .xperlmtnu la opened up br the ua:e of an 
Oscllloacope. S.arlnc In mind that the OsclUoscope allow• vlau•I obttrvatlon of many 
phenomena which were hhhorto unobserv-able, and that It Is In lu etr a perfect volt or 
ammecer, consr>ant new app11C2tlona are belnc found for suc.h equipment. Many books are 
published on the subject, outllnlna the more common usu, as al.ao are some of the 

S:'!~·~r :~:1::i:bw~"~~~~~·t!,1=!~~ ~~· ... ~:c!0~i~;.: ~~::r~:e;~t~:h:s~":!r~ch:~ 
and other eduadoMJ uubUshmenu. It altows the student to arup not only the funda­
mental purpos.e of the Cathode 1'.ar Otdlloscope. ~t abo to obtain • basic knowled&• of 
te .. vlslon reception. Vark>ui cypa of ~"e tornu and vol'*l:e me.uuremtna an be co,.. 
du«ed and peak vota.1es measured that are lmpoulbte with any ocher cype of Instrument~ 
The lnttr-ument is housed In a black crystatf•cfinished cabinet 4• x 8 t" x t)"'' deep, and th. 
ln.urument is built on an v~dcued tJumlnlum finished chu.slt whh hl&h voltl&e supply 
undtr the c;hauis for safety. A lllt"4.tp lld atlowa of nay acttss for tube r•monl &nd slou 
In the alde of the cablnel &'"• accen to horb.ont.af and vtrtlcal place Input cennlnals. 
All p•ru used In lhe manutac:cure of this Instrument •re of the hlshest PoHlble quallty and 
only by quantity producdon and a minimum of pro·Rt hu the lnurument been made 
a vallable 1l such a.n extremely 1ur1ct1ve price. 
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Pl\ICE COMPLETE with >II 
tuba, rady for operation £5 14 6 
on l00/1)0 ¥Olu SO cycle • • 
1uppty. ll 

A chorre of IS /- is mode for che apedol conto1nus: co 
tttJure the tafe orrivoJ of che Cothode lloy Tube oM 
the 01dlloscope 1uetf. This amount l.t rt(undofJ/e '" 
full. aubject. to coses beinr returned 1.0 us w/chfn (OIK 
do11 of reteipc, 

Thi• lnltrument has, In addi t ion to rec• ivln1 the h i1he1t approval from 
feadlnf radio a m ateurs. s cience muters of colleeu. etc., bMn 1upplled In 
quant.ltlff t o th• British Ai r Ministry : lrlt ith Port Office: Crown Aa•nH for 
t ·he Cofonle1 : Royal M iiitary Coll•1• o ( S cience. W oolwich ; Research 
Department, W oolw ich: Kina Id ward '• School. Birmln1 ha m : l o Icon 
Sdiool. Lana ; etc.., from which many te•tlmo1'i&h have been r·ecelvM. 
44 H OLLOWAY H aAD , BIRMI N O H A M 

ACCURATE Instr uments 

fo r ACCURATE Test ing 

' "' .. ,,,.,-· f"::v-
• •. ,., /\f";.•••t,,Y./ 

fr;,i/t p,.,;, 

Th• o.c. A VO MINOR 
Electrlol Meuurlnc Instrument 

Tht. inttru.Mt.'f\t provide.t prcciaion 
tfttinr fecilit~ •t • truly rnode.t 
COit, lncorporatint a fully iewelled 
movina--coU mov(!ment and • 2l·in. 
.ale. it pctrnh• .ec.ul'ale readlnp of 
mjW•mPt.. voh1 and ahms, with 
r.ntet a<k<ru.11e (or the malority of 
normal citcuit. b.tttry and rnistance 
tot•. The 1oc.l tnlt:bu~ of th.: 
"""' ;. 100,000 obmt: full oal. 
ddlccbonol .IOOv.or600v. i.obc.ined 
for a wrft.nt conewnpeion of only 
.!MA. ond 6mA. rnP<Cli,..Jy. 

'" ca.st. cowepldt ri.Jlt 
ltods, '"'"c'""tt.able Current: O lO llOmlllfampt (l rortta) • 
r rocoJ1/r d•/H 1111d 
tutin~ prods : and wiJJt Voluce : 0 to 600 volu (6 ronra, . 
jio7."::::i;::11' illllrue• Resist-a.nee : 0 to 3 mt1ohm1 ~ '4 ront~s). 

\.Vrit c for luUy dt11.crlptlve lll~rature •nd current prict•­
v.·, rw1n~'"'' _,,,.J H••"4f'-'t.11uv,, 

THE AUTOHATIC COIL WINDER & ELECTRICAL EQUIPHENT Co., ltd. 
W Jndcr Hou:1•. Oou1tu Sc,..t. London. S.W . I. Phoftt.: V1crorio 3404-7 

The UNIVERSAL A V O MINOR 
Etectrfca.I Me.-uurlna lnauument 

A precision rnetd lor rnt'UUt'in1 A.C. 
and D.C. .. ta. D.C. milfWnpo. and 
oh.rm. h hu 22 ran1d. An M!le\IO.te 
movinr..coil mo'·cmcnt trivtt a 3.-ln. full 
K.ale deRoc:tion. Total l'l!"it&lloce ia 
200.000 oh:ms. Com.,Jc:te with inauuc•ion 
booldet, k-ads.. testfri11 prod. and cr~ilo 
clipt, 
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OBSERVANT readers will have noticed that no less than 12 pages in our last issue were 
devoted to advertising the products of 17 different companies all of whom appear to have 
adopted as a motto, "the British radio amateur must continue to be served." 

Every member outside the fighting services should regard it as his duty to support those 
firms who are instilling confidence into the radio t rade by continuing a live advertising policy. 
In the past, as results have shown, BULLETIN advertising has paid ; that it will a lso pay now is 
certain, providing members will realise that they should give every penny of their radio business 
to those who have faith in the "pulling power" of this Journal. 

The heartening news that three of our four Experimental Groups are to continue as separate 
entities, speaks highly for the keenness and enthusiasm of those directing the Section. When 
war came, there were a few pessimists who prophesied the end of all experimental work " for 
duration," but a perusal of the notes published in this issue will show that the same spirit 
which pervaded the Section in the past, exists just as strongly to-day. 

Each of the sub-groups has to tackle its own particular set of problems, and the members 
forming the groups, even more than those playing a lone band, will need modem components, 
valves and equipment if they are to produce worth-while results. 

Already plans are afoot to publish articles dealing with signal generators, frequency meters, 
monitors, and equipment of a kindred nature. Such a programme will tend to make British 
amateurs more" receiver conscious," whilst post-war off-frequency operntion should be a thing 
of the past. 

It seems desirable to reiterate that one of the chief reasons for carrying on the Society at the 
present time is to have in being when Peace returns, a strong and active organisation fully 
representative of the Amateur radio movement in Great Blitain. So long as the Society can 
continue its own" pulling power," members may rest assured that those responsible will spare no 
effort, when the time comes, to impress upon the authorities the urgent necessity for starting 
up experimental transmitting work without delay. 

vVe would also do well to remember that every member who is serving with a wireless unit of 
the Am1ed Forces is automatically providing clear cut evidence that experimental radio work in 
the future, even as in the past, must receive official encouragement. 

]. c. 
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A STATIONARY ROTARY BEAM AERIAL 
By R. H. HAMMANS (G21G) 

1Vrille11 before the great " close down " /his otds/a11ding conlril111/ion shot;/d, ttoe feel. 
be f>rese11~d if for no other reason that ii ref/eels the greatest "edit upon the author, who has 
himself bt111 faced «.;th the fwoblem of limited space for a normal rotary beam. The applieali<m 
lo rtetf'lion of Ille pri11ciples expomrded seems t£01'1hy of consideration. 

THE now well known desirable features o f a 
rotary beam are unhappily attended by certain 
drawbacks which must be equally well known 

by anyone who has seriously considered building one. 
Not the least of these is the quite reasonable attitude 
of neighbours. tbe domestic side of the household, 
and the Society for the Preservation of Rural 
England. ln addition, the mechanical difficulties 
due to wind and weather combined with expense 
have created an urgent need for a purely electrical 
means of rotating the pola.r curves of a simple fixed 
array. while maintai1ling some appreciable gain and 
directivity. 

Mathematica! Considerations 
Before considering the design o f a practical array. 

the calculations involved in plotting tbepolarcurves 
should be outlined. 

T wo vertical half-wave aerials A. B, are separated 
by a distance of N wavelengths (N/.) .-Fig. l. 

At a point x , remote from A and B. signals will 
arrive from the two radiators which for the moment 
we will assume are fed" in phase." However, owing 
to the slight difference in the lengths of the paths 
to be traversed, signals from A will arrive after those 
from B and may be said to be out of phase by an 
amount proportional to the distance AP; BP being 
a perpendicular from Bon AX. 

AP - AB sin 0 ~ 
- NI. sin 0 "' 

Then the phase difference at x (0) 

" - 360 N ain 0 ... ( 1) 
since one wavelength i.s 360° phase change. 

Now suppose that instead of A and B being fed in 
phase, there is a phase difference of <jl degrees between 
the currents in the two aerials. 

This will be algebraically additive to the existing 

6 sin 0 180 sin e "• -<&6 + 180 
sin 0 

0 0 0 45 
15 .259 46.6 91.6 
30 .5 00 135 
45 .707 127 172 
60 .866 156 201 
75 .966 174 219 
90 1.0 180 225 

~ 
2 

phase difference at x so that the phase between the 
field strengths at x may be written 

0 1 - <jl ± 360 N sin 0 ... (2) 
The magnitude of the combined field strengths 

due to A and Bat any point such as x is the vector 
. sum of two equal signals out of phase by 0 1 degrees, 
and Fig. 2 shows how the resultant is calculated. 

F = MF = 2 MO since MNFL is a parallelogram 
MO = MN cos 0 1 

2 
= f cos~ f1 and f1 being equal at x 

. ·. F = 2 f cos !1 . . . . .. (3) 

f is constant for a given input to the pair o f aerlale 
so that 

F = Kcosit ... ... (' ) 

where K is a constant. 
H aving evaluated o'tfor various angles of radiation 

0 in (2) it is possible o evaluate F and draw polai 
curves for each value of <jl. Table l will show th« 
complete calculation for one curve, in this case fo1 
two aerials separated by l wavelength and fed witl! 
currents 45° out of phase, so that oli - '6°. 

All these corves are symmetrical about the x a.xi! 
which is the line joining the two aerials, so it it 
unnecessary to calculate all values, only those from 
0 t o ± 90° being essential. 

In the Table, e\ ~ for angles clockwise from the 
perpendicular on AH, while "• is for anti-clockwise 
angles. See Fig. 3. 

Having plotted the curves on polar graph paper 
it will be seen that there are /hru ,poin t$ on the curve 
where field strength rises toa maximum and decrease1 
again. One of these maxima is considerably !ell 

0, = ..!~ Cos Cos 
45 - 180 :.I .!1 !t sine :t 

22.5 45 22.6 .924 .924 
45.8 - 1.6 - 0 .8 .696 1.0 
67.5 - 45 -22.5 .383 .92• 
86.0 - 82 -41 .07 .755 

100.5 -Ill -56.tl .18 2 .566 
109.6 - 129 - 64.5 .334 .43 
112.5 - 135 - 67.5 .383 .383 

Table I 

Two aerlala half wave apart and fed with currents -45° out of phase. 
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than the other two which are equal, and achieve 
full signal strength at two points on the circum­
ference or the circ.le. 

Suppose for example that the two aerials lie on a 
line running E . and W. and spaced by i wavelength . 

Signals will be gTcatest at bearings from true 
north of 194l degrees and 346l degrees showing a 
14! degrees rotation of tho beam for a 45• phase 

Fig. I 
Plan view of aerials. 

change in the aerial currents. Note that the two 
maxima are not diametrically opposite, so that it 
would be possible for instance to locate one of the 
lobes on U.S.A. and one on South America with a 
minor lobe on lndia, or conversely one on New 
Zealand (ZLI) and the other on Cape Town with the 
minor lobe on the West Indies. 

It is thus possible by correctly phasing the currents 
in the two aerials to adjust a major lobe to any 
desired bearing throughout the 360° without any 
mechanical motion whatever. 

A simple fonnula fllllY be deduced to give the 
angle of beam deviation for any phase difference. 

From (2) :-

o1 - iji ± 360 N sin 6 
. ·. %1 _ .ji ± 360 N sin 6 

but for max. field strength (i.e. a point on the circle) 

cos o, 1 y ;&; 

. · . cos ;i _ ("' ± 36~ N sin 6) _ 1 

and since the angle whose cos is 1 is zero; 

Fie. 2 
f1 = Field strencth at x du• to A. 
f1 = Field nrencth at x due to 8 . 
F = Resultant combined fleld strencth. 
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oji ± 360 N sin 6 
0 2 -

••• 1ji = ± 360 N sin 6, or "hero N - l ; 
<Ii = ± 180 sin 6 (6) 

and 6 = sin -I ±~ (6) 

From this formula the useful Table 2 baa been 
calculated. 

Phase dill'ereocc in 
A&B. 

o• 
16° 
so• 
45° 
60° 
76° 
90° 

105° 
120° 
135° 
150° 
165° 
1so• 

Table 2 

Beam shift from 
normal. 

o• 
••• 9f0 

14l• 
19 t • 
246° 
so• 
so• 
42° 
49° 
66f

0 

67 
oo• 

' 

In this table normal Is taken as 90° to the line of the 
aerials and the beam shift Is always on the nme 
side of this line for phase chances up to 180°. s .. 

Fig. 6. 

The minor lobe lies always along the line of tho 
aerials and has a ma.xi.mum value equal to the" dip" 
between the two major lobes. As the beam shift 
approaches 90° the two major lobes approach one 
another, the dip becoming less pronounced, and at 
the same time the minor lobe increases in size u.ntil 

' ' '. ' ' ' ' ,' 
\ : 
\ I I 

~ ,' 
-Q \ ~ +Q 

COARESPONOS \ : / CORR£SPONOS 
TO Rf2 \ 1 / TO flJ1 

A---~~----~'1
1

'-~~~-~~~.....,6 

a t 180° phase change or 00° beam shift, the two 
major lobes coincide, and the minor lobe of the 
original condition becomes the second major lobe. 

The curves shown in Figs. 4 and 6 are drawn 
from calculated-results for phase changes from o• to 
180° and may be r otates! so as to give the" mirror " 
replica by applying the phase changing device 
d.iscussed later, to the other radiator. . 

Reference to all the curves will show two well 
defined minima. The an.gle at which these occur 
may be checked roughly by iospcctioo but may be 
calculated in much the same way as the position of 
the maxima. 
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Returning to equation (2) :-
01 = tjt ± 360 N sin 0 

N is again~ 
.- • D 1 = tjt ± 180 sin 0 

At the zero angles, Fis nil so combining (4) and (2) 
've have 

cos 01 (tjt ± 180 sin a) 0 
z = COS z = 

But the angle whose cos is 0 is 90° 

. ·. <I> ± 180 sin a = 90 
2 

.•• <Ii ± 180 sin a = 180 
The latter equation may be \\Titten as 

tjt = 180 (1 ± sin 0) 

or 0 = sin - 1 ± I - ~ 
(7) 

(8) 

1.g. at what angle does minimum occur for phase 
change of 90° ? 

From (8) 

90 
s1n a = ± l ~ = ::li .6 

A 

Fig. 4 

THE T. 6- R. BULLETIN, November 1939. 

.·. 0 - ± 30° and ± 120° {Datum angle for 
these curves taken 
as 90° to line of 
aerials.) 

For rece1v1ng purposes it may often be more 
advantageous to adjust the zero response angle to 
the bearing of an interfering signal than to secure 
maximum response to the desired signal. 

In consequence, it is useful to have reference to 
Table 3 which illustrates the phase angle required for 
various angles of zero response . 

Sucgested Methods of Phase Changing 

The whole of the preceding theory has been based 
on the possibility of adjusting accurately the phase 
relationship of the currents in two aerials. 

The obvious method of phase control involves 
time lag to one or other of the two radiators, and 
this may be done by increasing the length of feeder 
to that radiator. Unless, however. the feeder 
employed is" flat," i .e. has no" standing wave" on 
it, changes in length will also change the impedan.ce 
at tbe aerial end and mismatch will occur. For­
tunately "flat" lines of the 70-SO ohm type are 

8 

Polar curves for phase changes of 0°, 45° and 75°. 
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very conveniently installed. and are desirable Crom 
many points of view. It seems, therefore, that the 
best way of phase adjustment is to arrange a. 
series of extensions of appropriate length$ so as to be 
switched in series with either of the two feeders to 
the two radiators. 

It will be seen that it is important that these two 
feeders must normally be exactly the same length 
so tltM it is possible to excite the two radiators in 
phase for broadside working. 

Now for practical purposes, it may be assumed 
that the velocity of radio waves in copper wire la the 
same as that in space, so that ! wave of wire will 
represent 180°of phase change. Twin low-impedance 
line, of course, has i wavelength of wire in j- wave­
length of Line, so that for 14 l\ic., 180° phase change 
would result by adding approximately IG ft. of twin 
feeder lo one aerial. 

Since 180° phase change is far more easily secured 
by nwcrsing the connections of one Line, it is 
obvious that only 90° of phase chan~e by feeder 
length will be necessary, provided that 1t is arranged 
conveniently to lengthen either line at will. Thus, 
again ror 14 Mc., a maximum of 8 ft . or line will 
suffice for complete 360° coverage. This may be 
tapped at every sixth part of its length so as to change 
the phase in steps of 15° or at every third part of its 
length if 30° steps are considered small enough. 

Fie. S 
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Phase .,, change. Angle of zero resporue. 

o• 900 
16° 66.6° 
30° 66.6° 
45• 48.5° 
00° il. 
76° 36° 
90° 30° 

106° 25° 
120° 191° 
130° l4j 0 

150° 10• 
165° 4l0 

180° o• 

Table 3 
The angles shown will be reproduced symmetrically 
about x axis and rotation to the opposite side of the 
y •xis involves only the applicat ion of the phase chance 

to the other rad iator. 

Beam deflection is in the direction of the aerial 
to which the phase delay is applied. Fig. 1 shows tb.o 

Polar curves for phase chances of IOS0
, 135° and 180°. 
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two radiators in plan ; delay to B results in the beam 
being swung round towards x and vice versa. 

It is interesting to note that for small beam 
deffections. the beam is shifted almost exactly i of 
tho phase change in degrees; or at 14 Mc. one feeder 
must be increased by approximately 3i inches per 

Fig. 6. 

EQUAL ANGUS 
OF BEAM SHIFT 

: 
/ 

degree shift of beam required. This rule of thumb 
holds good for deflections clockwise and anti­
clockwise from the broadside condition but not in tho 
case of the end-Ciro or 180° out o! phase condition. 

It is sufficiently close in practice to follow th.e 
above rulo up to 00° phase change o n either aerial 
(i .•. for clockwise or anti-clockwise rotation of tho 

Jamaica Society 
The Council has been pleased to grant affiliation 

to the recently formed Jamaica Amateur Radio Club. 
Mr. T. l\fyers (Secretary) bas been appointed by bis 
colleagues to act as R.S.G.B. representative in the 
Island. It is hoped to publish report$ from time 
to time. 

Surrey Radio Contact Club, Croydon 
The above club are holding monthly meetings at 

I.he Caf6 Royal, North End, Croydon. on the first 
Sundav in the month at 3.30 p .m . lt is proposed to 
pubiisli a monthly magazine under the title Tiie 
S11rrey Radw Contact Ct..b 8111/etin, which will deal 
with items of general radio interest. Members and 
non-members of the club will be able to obtain 
copies (price 3d. each) on application to the H oo. Sec., 
Mr. S. A. Morley, BRS2780, 22 Old It nrleigh Road, 
Sclsdon, Surrey. 

Medway Society Carrying On 
i\lr. C. A. Jessup, G4HC, President of the very 

progressive Medway Amateur Transmitters Society, 
informs us that his Society is carrying on. Meetings 
are held every nlternate Sunday afternoon in the 
house of Mr. W. E. Nutton, C6NU, ~2 llichmond 
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beam) or in other words up to 30° of beam shift. 
Beyond these limits the same steps in phase change 
produce an increasingly rapid change of beam angle, 
but on the other hand both maximum and minimum 
response are less sharp so that no great error would 
be introduced by substituting a rough factor of i 
in the rule for phase changes between 90° and 180°. 

Inspection or the polar diagrams will reveal this 
widening of the beam in the " end fire" condition 
for phase changes round about 180°. Consequently, 
ii any choice of Sito is possible for the inilial installa. 
tion of the system, it should be borne in mind so that 
the full directivity of the broadside, or in-phase, 
connection may be concentnted on areas having 
only isolated stations. lo this way the added 
" selectivity " is useful for reception, and on trans­
mitted test or CQ ca.Us the more populous areas will 
be covered as a whole instead or in smal l sections. 

The difference in directivity is not large, and gain 
is maintained at the same value throughout lhc 
whole 360° sweep of beam rotation. Cain is derived 
from the volume of the solid polar curves, so that 
where the horizontal beam widens the angle of 
vertical radiation is reduced into a narrower beam. 
All the polar curves will be seen to have equal radii 
at the two points where the circle is touched. Field 
strength at tho circumference of this circle is propor­
lional to the l~ngth o! the radius towards the point 
on the circumference. so that neglecling any critical 
vertical angle, the 6eld strength must always reacll 
the full value permitted by a two element remote 
spaced array. 

Considerable work will be necessary to confirm 
the polar diagrams in practice, because local 
surroundings ll\Jly already have provided a " bias " 
in some direction. Results of such experimenUI 
should be of considerable value, and it is to bo 
hoped that results may be communicated to this 
Journal for correlation and exchange of problems. 

Road, Gillingham. Morse practice and receiver 
construction are continuing. 

Members temporarily located in the Medway 
towns are urged to get in touch with Mr. J essup 
at The Brewing Room, Medway Brewery, Maidstone. 
[That address should.fetch them I-Ed.] 

SILENT KEY 
KENNETH ABBOTT (G3JY) 

It is with deep regTet that we have to 
record the death of l\fr. Kenneth Abbott, or 
Blackpool, who lost his life when H .l\f.S. 
Co11•a:eo1is was torpedoed. 

l\fr. Abbott held the call C3JY, and had 
operated cltieffy on 7 Mc. since May, 1938. He 
ha.d been a member of the R.N.(V)W .R. for 
some considerable time, and upon the out· 
break of war was drafted toH.'M.S. Co11•ageoU$, 
where he served as a telegraphi~t. 

His cheery manner and readiness to assist 
will be greatly missed by all his friends, and 
we extend our deepest sympathy to his 
relatives. 

T .E.W. 
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Crystal Band Pass Filters 
By E. L. GARDINl!R, B.Sc. (G6CR). 

PART IV. 

Now lhaJ amateur transmission is 1mforlunauly suspended for Ille d11ralio11 of Iha War, an 
ex~lknl opportrmily exists for those in a position lo do so lo mixlef'llise their receivers, or to ktep 
aelwe l>y cons!""'i"g ntw ones. The arlick which follows providu infor111alio11 designed to 
encourage receiver developmmt alo11g modern /i11es. 

Practical Co nslderatlon.s 

TH E writer hopes that in the three previous 
articles lite behaviour and advantages of 
crystal band-pass filters have been sufficienlly 

explained to show that their inclusion is very well 
worth while. What are the types of receiver best 
suited to this alteration, and what practical sters 
are necessary ? 

Perhap.s the s~nplest case is that of a commercially 
built receiver which already includes a crvstal filter of 
the ordinary type. Jf the receiver beiongs to the 
better class of American product, the filter will have 
been carefully designed and due attention paid to 
~atching the impedance of the crystal used, whilst 
1 ts efficiency will also be high. Since the whole 
receiver will have been designed tnfit in with a crystal 
filter, and the necessary reserve of amplification and 
stabiUty provided. a very successful conversion would 
be expected. H owever, it is easy lo destroy the 
balanced performance of advanced modern circuits. 
and the incorporation of a wide band-pass filter 
for te.lephony should not be lightly undertaken 
except by an amateur amply experienced in receiver 
construction. l f this is decided upon, ibcn probably 
the safest course will be to reconstruct the tilter 
entirely, using a pair of suitable crystals, in the 
manner described presently for newly built receivers. 

In order to reap the bencfi ts previous! y described 
in C.W. reception the alteration of an ordinary filter 
to a band-pass of some 300 cycles should be an easy 
matter. Herc there will be no necessity to depart 
from the impedance matching arrangements already 
provided by the makers. 

The Second Crystal 
A second crystal of identical type to that in the 

receiver must be obtained, and differing in !requc11cy 
by not less than 20-0 or more than 500 cycles. Very 
probably the crystal will be found to be a Y or 
oblique cut plate, and not a bar as has been r ecom­
mended in these articles, but this may not be import­
ant when C.W. only is considered. The type of 
crystal used is suited to the circuits provided, and it 
will be better to obtain one similar to it either from 
the original makers or from a reputable manufac­
turer, than to risk the insertion of a pair of new 
crystals to which the transformers, etc., are oot 
suited. If possible, the origlnal crystal should be 
sent as a sample. so that a sooond one may be 
obtained at the correct frequen.cy difference. Very 
Jew amateurs will have equipment of sufficient 
accuracy to measure tho small difference of a (cw 
hundred cycles, and this will best be clone by the 
manufacturer. The writer has such equipment, and 
would be prepared to check crystals for members of 

the Scciely if sent to him by post, with return 
postage prepaid. 

Should the pair of crystals be nearly correct, it 
is a very simple matterJor any amateur experienced 
tn crystal grinding to " touch up" one or the other 
untll the desired spacing is reached. If the receiver 
calibration is sufficientl y aecurate, or a good signal 
generator is available, it may be possible to estimate 
the difference by inserting each crystal in turn into 
the filter. 

Having obtained the second crystal (which it 
ahould be emphasised ""'( ' b<> v~ry similar both in 
performance and holder to the original) it should be 
connected In parallel with the existing b..'lancing or 
phasing condenser. Any one of the circuit diagrams 
previously published will make this clear. When this 
has been done, however, it will probably be found 
tha t the filter will no longer·• balance," that is to say 
there will be no point on the scale of the phasing con­
denser at which selecth•ity becomes high and back· 
ground noise diminishes. To restore balance, it will 
be necess.,ry to add capacity across the original 
crystal to compensate for that or the new crystal and 
its holder. A Ii or 10 µµ.F cup-type ceramic con· 
denser soldered between the lerminals o r the original 
crystal holder will generally be ol the right order to 
correct matters; whit.st in a few cases of course the 
range of adjustment of the phasing condenser may be 
so large that an additional condenser is unnecessary, 
the " balance point" merely changing to a lower 
point on its scale. 

Having restored balance, the filler will be ready 
!or use and on tuning through a C.\V. signal. the 
band-pass effect should be easily discerni ble. ·rhere 
will now be two settings of the tuning dial at which 
the beat note sharply rises in strength, instead of a 
single point, as in the original tiller. These will be 
separated by a few hundred cycles, and between 
them the beat wiJl Jail a little in strength. Should it 
seem to Jail excessively, a slightly different adjust· 
ment of the phasing condenser is called for. Outside 
the region bounded by these two peaks, the beat 
should vanish rapidly . Tuning to say l kilocycle out­
side either peak. it should be possible to reduce signal 
strength practically lo zero. The two extinction 
points should be symmetrical, and occur substantially 
at the same setting of the pba.sing condenser If they 
occur at different settings, it means that the two 
crystals differ excessively ia performance, one being 
perhaps rather a poor specimen in comparison to the 
other. Shou Id the extinction not be reasonably com­
plete, it means that either the screening of the filter is 
insufficient, or there is a source of electrical loss pre-
11ent, such as might be caused by poor insulation ol 
wiring, crystal holder or condenser. There should be 
very little risk of such difficulties, however, in a 
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commercial receiver, in which the filter was originally 
effective, and the only point demanding special 
attention is that the matching of the crystals shaU be 
reasonably close. 

Choice of Receiver 
Io the alteration or a commercial receiver we are 

very much in the hands of the manufacturer and 
unless drastic reconstruction of the filter portion be 
undertaken, there is verv little choice of method. A 
freer hand may exist in the design of a new receiver. 
or the alteration of an existing receiver either home 
built or commercial, in which no fil ter already exists. 
1n the !alter case the chief points to be decided are 
whether the receiver is sufficiently sensitive and stable 
to merit a crystal filter, and whether space can be 
found in which to insert it. The latter point is sel­
dom d.ifficult when the fi lter is for C.W. onlv. as there 
are but few extra components to fit in, but' it may be 
Jess easy if a telephony filter is desired, since this 
demands aa additional screened LF. circuit. 

~..., .. /!lt#f 

11-<--+--llt--..._-•1ro, 

Fig. IS. 
Crystal Band-pass Filter preceding diode detector 

for C. W. operation. 

Firstly consider the question of sensitivity. It 
must be realised that any selective filter whatever 
"~ll invariably reduce the amplification o( the stage 
to which it is added, if only by a few decibels. The 
crystal band-pass when properly designed reduces 
stage gain by about 50 per cent. for the C.W. type, 
and up to 60 per cent. or 70 per cent. for a wider 
tclephon)' type. There must therefore be a reserve 
or amplification available to offset this loss. 

Certain receivers in common use employ very few 
stages, either for reasons of economy or simplicity. A 
superhcterodyne consisting of a frequency changer 
wiU1 no R.F. stage. and employing only one 1'.F. 
stage. will not be S.1.tisfactory when the band-pass 
has been added, since only strong signals will remain 
aud ible. Such a combination will prove very poor 
unde.r DX conditions, and is not recommended. 

Should lhe receiver contain an effective R.F. 
stage, then it may just qualify for coo version. As an 
example, one widely used commercial set of this 
description provided ample gain for crystal fi lter 
working on freq uencies lower than about 7 Mc. At 
H and 28 Mc. however, where the R.F. gain begins 
to fall off and signals are generally somewhat 
weaker. there may not be sufficient in hand to 
provide hill benefit from the filter. Of course this 
defect can be overcome by the addition of a pre­
selector. whilst the use of a ny such ex"J)edient as 
RF. or I.F. regeneration ia the design of a receiver 
is likely to assist materiall y. 

Summing up, it may be said that a receiver of the 

THE T . 6- R. BULLETIN, November 1939. 

one R.F. and one 1.F. type should be" hot "originally 
if the add.itioa of a crystal band-pass filter is to be 
recommended. The ideal receiver is undoubtedly 
one having two l.F. stages, and this arrangement is to 
be strongly recommended when any new instru­
ment is designed. The filter will now merely lower 
the gain of one o( these stages, whilst leaving the 
total gain materially better than is obtained from a 
single I .F. stage. Since it is seldom possible to 
utilise the full gain of such a combination, the filter 
loss can be fully made up. 

Inser ting the Filter 
The next decision to be made is the point in the 

I.F. system where the filter can be most effectively 
inserted. Jn the case of existing receivers this may 
be settled by the space factor, the filter being added 
to the l.l'. coupling close to which a place tor the 
extra components can best be found. Where a 
choice exists, as in a new receiver, lhe filter should 
not, in the writer's opinion, be placed immediately 
after the frequency changer. 

Maximum response from most crystals L~ obtained 
when the signals applied to them are not too weak, 
since signal energy is required to overcome any 
slight friction of the crystal ia its holder. Even ia 
si.ogle crystal filters a loss of seasiti~ity can occur 
from this cause, although since the signal is in exact 
resonance with the crystal, conditions are most 
favourable to its excitation. I n the band-pass case 
this precaution is perhaps rather more important, 
for signals will not necessarily be in resonance with 
either crystal. 

Secondly, it i.s always advisable to maintain the 
maxin1um gain from the frequency changer, and to 
follow it by a coupling which transfers as much 
voltage as possible to the grid of the first I.F. stage, 
ia order to maintain the best possible signal-to· 
noise ratio when receiving very weak signals. A 
somewhat different coaditioa exists in broadcast 
reception, where signals are in most cases quite 
strong. Here the danger of cross-modulation within 
the earlier valves of a receiver is very real, and 
selectivity should be introduced at as early a point 
in the circuit as possible. The crystal filter may then 
well follow the £r99uency changer. A communication 
receiver however 1s designed primarily to deal wil:h 
weak signals. Cross-modulation is not often a major 
problem, and whilst the crystal filter may work well 
in an early position, it would seem somewhat wiser 
to p lace it at a later stage. It is also believed by 
some that considerable amplication after a filter 
tends to accentuate any ringing or other micro­
pbonic noises which may originate from the crystals, 
and whilst these effects are normally absent from 
the band-pass arrangement, it is as well to ta,ke all 
sin1ple precautions against them. 

Between the two remaining positions there is little 
to choose. The filter will perform admirably as a 
coupling between two I.F. stages. It also lits 
particularly well into the conditions of coupling 
between the second I.F. and diode detector stages, 
whilst if only one I.F. is used, this position is the 
only one possible. The resistance of some 50,000 or 
100,000 ohms. needed to terminate a C,W. filter is of 
suitable value to match a diode detector. 

In the normal receiver, the 1.F. transformer which 
feeds the diodes is considerably damped by the load 
which these represent, and as is well known, stage· 
gain suffers accordingly. There is thus less change 
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when a crystal filter is inserted at thls point, for in 
any ease coupling efficiency is not as high as it may 
be between other stages. A sketch of this part of a 
receiver is shown in Fig. 16, and is seen to be 
delightfully simple. Screening of the filter seems 
particularly easy when it preceeds the detector, 
doubtless because there is no I .F. amplification to 
follow, which might bring up slight traces or stray 
s ignal until they become noticeable. A word or 
warning is necessary concerning A. V.C. however. Jf 
a double diode be used, the second diode must not 
!)o connected to a point in the l.F. system before tho 
filter, as is often done to derive A.V.C. from a point 
at which selectivity is not too great. By so doing tho 
stray capacity (or other coupling) between the two 
diodes forms a by-pass across the fil ter, slightly 
impair:ng its performance. An entirely separate 
A.V.C. diode would have to be used in such a case, 
which however occurs most often in t elephony 
reception, since for C. W . it is not usual to retain the 
A.V.C. in opeiation. 

Rece.nt tests have shown that the filter will perform 
particularly well when followed by a detector of the 
" infinite impedance" type, in which the load resistor 
is placed in the cathode lead of a triode valve, ln 
this circuit regeneration can be applied by adjust­
ment of the cathode by-pass condenser. Similarly, 
the well-known leaky-grid detector with reaction is 
suitable when A.V.C. can be dispensed with. These 
detector circuits will very well repay investigation, 
since they enable regeneration to be applied to lbe 
filter output coil, thereby reducing its damping, and 
making a tapped coil unnecessary. The ampli1ica­
tion lost in the filler can be overcome, and a telephony 
filter easily levelled. A reacting detector probably 
offers the best solution when only one l .F . stage is in 
use. 

It has now been decided therefore for our present 
discussion to insert the filter either between two l.F. 
stages, or between I .F . and detector stages, according 
to construclural convenience, and to employ two I .F. 
stages if at all possible. The actual construction of 
the filter remains to be discussed. 

Filter Construction 
ln the C.'liV. case (the circuit of which is shown in 

Fig. 10) thi s is very simple. A centre tapped 1.F. 
transformer is needed to feed the two crystals. This 
may exist in a receiver already provided with a single 
crystal filter or it can be purchased as a standard com­
ponent from several manufacturers. In this case, 
howe1·er, the inductance of the secondary will prob­
ably lie between 600 and 900 microhenries only, 

Fig. 16. 
Adapting an l.F. transformer to filter use by adding 

a secondary winding from a spare transformer. 
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whilst it has been stated that higher values are prefer· 
able. The effect of usinf a lower inductance will not 
impair the selectivity o a C. W . filler, but will only 
reduce the stage gain below the best values obtain­
able. Thus the use of n commercial transformer may 
lead to the impression that the tilter is giving rather 
weak signals. If possible, a special transformer 
should be ordered, having a prin1ary and secondary 
inductance of 2,000 microhenries, with rather tighter 
than optimum coupling between them. 

A suitable I.F. trans former can, however, easily be 
adapted by the ingenious amateur. Firstly, one 
secondary coi l should be removed from a spare trans­
former and this extra secondary slid on to the dowel 
which usually supports primal')' and secondary. lf 
possible the primary wfoding should be placed ceol­
rally on the dowel, and one secondary coil arranged 
on each side of this, connecting the two in series. The 
combined inductance of the two secondaries, each of 
about 600 microhenries, will give a winding of the 
desired higher inductance, whilst the junction be­
tween them provides tho necessary centre tapping, 
which is taken to the earth-line in the diagrams. 
Fig. 16 shows a sketch of the rebuilt transformer. 

It is quite possible to arrange all the components 
needed for a filter within a single large transformer­
can, bearing in mind that tho balancing condenser 
must be well insulated from earth on both sides. A 
Polysetarine bracket or bush Jom\s an excellent 
mounting. Alternatively, perfectly satisfactory 
filters have been constructed by merely grouping the 
necessary components closely beneath the holder or 
the valve which follows tho fil t er , and supporting 
them on short leads within tho under-chassis wiring. 
Remember that there must be no stray coupling 
which might by-pass tho filler, destroying much of 
its performance, whilst the well-known laws of clean 
and logical layout must be observed. 

U the usual 1.F. transformer be replaced by the 
centre.tapped one, the secondary (outer) leads may 
be taken to the crystals situated immediately beneath 
the transformer. Tho balancing condenser should be 
placed very close to this point, and fitted with an 
insulated exten.sion spindle to the front panel ir con­
venient. The only remaining component, the termi­
nating resistance, may form a grid leak for tbe 
following valve, and may be mounted directly upon 
its holder. The grid lead sbou Id be very short, or if 
slightly longer, should be screened. It is an attrac­
tive refinement to enclose the filter in a metal box or 
compartment, which may then be placed above tho 
chassis, although this is seldom essential. 

To permit of the filter being cut out for telephony 
or less selective reception, the vanes of the balancing 
condenser should be bent over at the lips, so that in 
the " all-out " position the}' short-circuit. This pro­
cedure effectively removes the Jilter, restoring the 
receiver very closely to its normal condition. 

Ad justing t he Filter 
Adjustment ol t he filter has already been 

mentioned . Firstly, the balancing condenser shou ld 
be shorted, and tho receiver put into normal opera· 
tion. The new I .F. trans former may be trimmed to 
resonance, whilst the receiver is tuned to a strong and 
reliable transmission, such as one of the commercia l 
high-speed telegraph stations. On rotating the 
balancing condenser, a point should be found at 
which the signals become weak, or vanish entirely. 
On rocking the main tuning control, two sharp peaks, 
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corresponding to the two cr~·i.tal frequencies, should 
be disunguished . Remember tluit these are fixed 
J.F. frequencies, which cannot be altered, and so lhe 
I.F. Singes must be lrned up to lh~m. Set the tuning 
to a point between lho two peaks, and reline all trim­
mers lo lhat frequency. For tho li tter lo be correctly 
adjusted it should then only be necessary lo de-tune 
by a lulocycle or so, and finally set the balancing 
condenser to give minimum noise either from the 
signal tn use or !rom general atmoi.pherics. Lt will be 
found to handle v.,ry much like a normal crystal gate, 
except for considerably less hair-breadth tuning ad­
justments, and better signal-to-noise ratio, particu­
larly in the case of slightly unstable transmissions. 

Crystal Suppliers 

Jn the foregoing paragraphs it has been ns~umcd 
tluit a pair of high impedance bar-type crystals have 
been purchased from one of tl1e several firms which 
can supplr them. These may be obtained in matched 

THE 1'. 6- R. DULl.£1'/N, November lll:J!l. 

pairs, mounted in a double holder, for prices in the 
region of 37s. 6d., and should be practically ever­
lasting. Suppliers include the p;,,,o Crystal Co., Ud., 
The Q11art.1 Crystal Co .. and Simmo111ts 11.eroussorus, 
Lid. From the latter firm it is possible to obtain a 
crystal mounting which includes a suitable balancing 
condenser, or alternatively, complete filters con­
structed entirely in screening cans. In other cases it 
"ill be necessary to construct a balancing condenser, 
by removing all except one rotor and one or two 
stator plates from a good make of small variable con­
denser, since the usual maximum of l/J !JILF is sLill too 
large. Provided that the crystals and holders speci­
fied are used, the balancing capacity need not exceed 
IJ or 6 µµF . Condensers of this sire are not often 
listed, although certain types of neutralising con­
denser could be pressed into service. Modern types 
are usually o{ the sliding tubu lar variety, which 
although electrically satisfactory, are not convenient 
as front panel controls. 

(To ~ conti11ued.) 

A Simple Card Index System for the Amateur 
By A. 0. )hLSI! (G2:'1n ) 

HERE is a suggestion for the member without 
a stand-by hobby whose leisure hours tend 
to drag for want of something to do. Why not 

make up a card index system or all your radio 
contacts ? It is a job which, maybe, has seemed 
ratl1er formidable in the matter of time which might 
be spent more profitably on the air, but now that 
our transmitters arc temporarily out of action, the 
obvious advantage of a quick reference system may 
commend itself to some readers. 

J t is not such a difficult task as one might suppose, 
nor is it lacking in interest. The work can be spread 
out over several weeks ir need be, and, like knitting 
can be picked up or dropped at any time, The 
wTiter managed to do it in five evenings, a total of 
15 hours work. Each individual will, no doubt have 
his own ideas on the subject but perhaps a few 
suggestions and a descriptinn of the writer's own 
system may be helpful. 

The "cards" themselves arc cut from stout 
drawing paper, rat11er thinner than a cigarette card 
and measure 2 in. by 3 in. The use of this material 
makes it possible to mark out a large number of 
cards on one sheet with a ruler and then to use this 
sheet ns a template to cut severa l sheets together. 

The index is housed in a drawer in tl1c receiver 
bench, which has been divided into sections 12 in. bv 
21 in . and each prefix division i~ indicated by a pieee 
of sliff cardboard 2 in. by 31 in . with the pre6x 
clearly marked at the top. 

Tho information contained nn lhe cards is a matter 
for individual choice, but it is suggested lhnl the 
maximum necessary is call, location. date of contact 
and whether C.,V. or 'phone, together "~th an indi­
cation that a QSL has been received . 

A typical card is illustrated which shows the idea 
more clearly than n description . The cut on the 
corner indicates that a QSL has been received, an 
uncut card is therefore proof that a QSL is out­
standing . 

. The compilation o f the index necessitates a 
systematic and chronological sea rch through the sta­
tion log books, say a couple or prefixes at a tinte, 

making out the index cards as one goes along. l tis 
a lways rather exciting to pore over tho back numbers 
of the log and this work will prove much more 
interesting than might at first be e><pected. Once 
the index is co:nplete. it is quite easy to keep it op-to­
clate by adopting the following routine, after a 
session on the air. First enter up the log and then 
make out QSL's for new stations worked, these can 
be identified quickly by rcCcrence lo the card index. 
This done, make out new cards where necessary and 

(Co11ti1111ed 011 p. 23S) 

WlDH. ~ 
TUCKERTON, N. J. 

7637( 1 ~ 1 
9 7 .as (14 'phone) 
5.:l .39 (28 'phone) 
7.7.ll!l (28) 

The Index card wh ich forms the buis of 
the reference system described In t his 

art icle. 
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POWER SUPPLIES 
By J. X. WALKER (G5JC) 

Part 111.-VIBRATORS AND ACCUMULATORS 

A Practica l Vibrator Unit 

IT i~ gencrall ~· desirable lo have available as high a 
voltage ns pos.,ible, consistent with a fnir arnuunt 
ol cu1 rent, and tJ1epackhastherefore bcendcsigncd 

t o give the maximum obtainabl-250 volts-" hen 
u;ing a &elf-rectifying unit. The components 
specified a1c for use with a sL'(-volt accumulator, this 
being genera lly available, but the design can easily 
be modified for use with, say, a 12-volt battery, as 
will be de.irable when a 12-volt car battery is 
a vailable as a source of primary energy. 

·rhc components necessary to prevent damage to 
the vibrator contacts have been included, whilst 1he 
smoothing incorporated will be fo und sufficient in 
most cases. 

It is realised that a power supply of the t ype 
descrilx>d will often be required for use on the ultra­
high frcx1ucncies and this factor has been borne in 
mind in the design, which includes a number of 
componelll s to prevent interference being mdil\led. 

Constructio n 

The circuit diagram, (Fig. l ). the listofcomponcnts 
and the photographs give a good deal of information 
conoerning the construction, therefo1e brief details 
of the latter will suffice. 

The chassis measures 8 in. X 4 in . X 2 in . and is 
finished grey to match the components. Steel is used 
but there is no reason why aluminium or any other 
metal should no t be employed. The hole for the 
transformer, "hich is of the deck-mounting type, 
measures 2 in. X 21 in., that for the live-pin valve 
holder, rnto which the vibrator plugs, is I in. 
diameter. whilst the condenser hole is l- in . Four 
holes in the >ide of the chassis take Btlli11g Lre 
insulated type ·· B ·· terminals and a i-in . hole on 
the other side takes the switch. The only leads taken 
above the chassis are the two to the s moothing choke, 
for which one small hole suffices. 

The small components are all mounted in the 
wiring, a midget stand-off insulator being used to 
give support to the R.F. choke and condcnscr C3. It 
will be seen that the screening is , ·ery complete. 

Perfor mance 
The fir&t test carried out was with regard to the 

regulation 11us would be expected to be good in 
view of the fact that the contacts themselves and the 
primar)' winding would all be o( low resistance, thus 
reduci ng power los.~es t o a minimum even with a 
fairly hca''Y current flowing. On open circu it the 
voltage was ~80 gradually decreasing to 240 volts as 
the load was raised to 50 mA. lt will be observed 
that the cJi fTcrcnce in voltage is d ue almost entirely 
to tho drop which is bound to occur across the 
resistance of the transformer secondary aud cbol<e 
windings, and the regulation therefo re is excellent. 
A •light improvement could be effected by sub­
stituting a .mootbing choke of lower resistance, but 
the change woulc.I be hardly worth while. 

Xext, t he unit was employed to provide H .T. for 
a well screened T.R.F. receiver, covering the normal 
amateur bands. The noise level was low when 
listening on a loudspeaker with tho unit placed some 
6 ft. away from the set and well earthed. \ Vhen 
listening on telephones, a certain amount of bu.zz 
was audible which is not surprising when one con­
siders that a smoothing choke of only 10 henries is 
employed. A furt her filter section, consisting of a 
20 henry choke and an 8 µF condenser, removed all 
but a mere trace of lh.e buzz. If the equipment is to 
be used for reception only, a higher inductance choke 
should be substitut.cd- the Bu/gm l )'J>C L.F. J.1.S is 
suitable. The one actually fitted was chosen because 
of its low resistance, a necessary feature when trans­
mitting work is contemplated. 

On a 56 Mc. receiver lhe noise level was greater 
but was much reduced on movi ng the unit a further 
distance away, when s:i.lisfactory rooeption was 
possible. 

The unit was found to be very effective when used 
for transmitting work. It was tested on low power 
7 :\{c. and 56 iMc. transmitters and tJ1e note in both 
cases was just as good as when run off a normal 

Fig. I 
The circuit diagram of the Vibratory Unit. 

Cl. ·001 µ F, Mica, H, T.C.C. 
C2, C3. CIO. ·001 µ F, Mica, CHS, Bulgin. 
C4, CS. · 01 ~F. Paper. PC.IOI, Bulgin. 
C6. C7. · I µ F. Paper, PC.Pl, Bulgin. 
CB, C9. 8-a µ F, Electrolytic, SOO volts, Bulgin. 
RI, R2. 100 ohms t watt, H.W.37, Bulgin. 
R3, R'4. SOO ohms i watt, H.W.2, Bulgin. 
L.F.C. 10 Henry Low Frequency Choke, 

LF l8S. Bulgin. 
R.F.C. Radio Frequency Choke, SW68, Bulgin. 
Transformer. H.T. 10/ 6. Bulgin. 
Vibrator. H.T.V.S, Bulgin. 
Switch. Heavy Duty Switch, S. 180. Bulgin. 
Terminals. Belling Lee, ·· B." 
Midget Stand-off Insulator. Eddystone. 



218 

mains pack. Both transmitters were of the cr)-slal· 
controlled t),,C a nd it is probable lhat the quality 
or the note would suffer with self-excited equipment, 
although 1n view of the decadence o [ the latter, the 
point is hardly wort h mentioning. . 

A special test proved that it was perfectly feasible 
to employ break-1 n operation, i.e. the vibrator feeding 
the transmiller, was left running and lhe first valve 
- the oscillator- keyed. A slight background noise 
was inl-roduccd into the receiver but it was not 
sufficient to ttfTcct the intelligibility of a ny but the 
weakest signals. When used in this way the unit 
should be plnced as Car as possible from the receiver, 
wh.en it is unlikely that any trouble from inter­
ference wi ll be experienced. 

The unit also proved quite satisfactory when used 
to provide H .T. to audio frequency equipment but 
it was fou nd necessary to insert an extra smoothing 
choke and condenser in the feed to the earlier stages. 
Under these conditions no untoward noise could be 
detected in the audio output. 

Top view of the Vibrator Unit showing Its compactness 
and clean lines. 

Susaested Modifications 
As a lready stated the model described "ill 

probably meet the requirements o[ the majorit y of 
interested readers. Some modifications have already 
been suggested- the fitting of a higher inductance 
choke for reception purposes and or a lo" er resistance 
one where the utmost output and efficiency are 
wanted. 

The vibrator units are all interchangeable and as 
l\·pcs are available for running off from 4 lo 32 volts, 
n"o d ifficulty will be experienced in adjusting for 
inputs other than six volts. 

When a different input voltage is used it. will be 
necessary to change the transformer. For universal 
use uu<lcr varying conditions, the MT/ J 0 trans­
former is strongly recommended since in addition to 
the fact that tar,pings are provided on the primary 
for 4, 6 and 12 volts, various outputs may be 
obtained by the simple expedient of varying the 
tappings. l 'or instance the 12-volt winding may be 
employed with a 6-volt battery, giving an output of 
125 volts at increased current-say, up to 80 mA. 
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Other Models 
Attention has been dra" n to" B11/1in ''ibrators 

because they are British-made and of great 
reliability. lhere are, ho"ever, other makes avail­
able, one of the best. kno\\n being the Mallery. 
Normally this make is sold as part of the .\Jallory 
Vibraptu:k, which includes the vibrator itself, the 
transformer and the noise suppression filters, but 
not the smoothing equipment. Vibrapacks are 
available giving outputs up to 300 volts at 100 mA., 
rectification being effected by means of the Ray tl1Mm 
cold cathode valve OZ4. 

It is understood that Philips produce vibratory 
power packs, for energising car radio receivers but 
1t is not known whether they are obtainable 
separately. 

Choice of Accumulators 
Little has been said so far about the choice of 

accumulators to be used with equipment of the 
nature discussed , but in actual fact they represent a 
very important item. J t is most essential that the 
battery delivers the full specified voltage and 
disappointing results are likely if a miscellaneous 
collection of oells of different si zes and ages are used. 
The cells must be of ample size to enable them to 
deliver the current required, must be in good con· 
dition and of low i"nternal resistance. Sl1ould one cell 
in a bank of six (delivering 12 volts) be in poor 
condition and possess a high internal resistance, the 
actual voltage on load will be well below 12 volts and 
the performance of either a rotary convertor or a 
vibratory convertor will be below expectations. A 
90-watt rotary convertor. running at full load, will 
require about 12 amperes at 12 volts, or 6 amperes 
at 24 volts, and batl.el"ies capable of discharging at 
these rates over a period of at least I:! h.ours are 
desirable. In general car batteries will be necessary 
of a capacity (actual) of 120 ampere-hours or more. 

The BuJ1it1 vibrator units consume a t full load 
approximately 4 · 5 amperes at 4 volts, 3 · 2 amperes 
at 6 volts and l · 5 amperes at 12 volts. Smaller 
batteries may therefore be employed and a perusal of 
the Exide catalogue will enable a suitable choice to 
be made. The typo CZC6 will be appropriate for 
driving practically all types of vibratory equipment. 
A battery of three •uch cell•, used in conjunction with 
a 6-volt vibrator, should last for at least 20 hours at 
one charge. 

(The next article;,. this strits will deal with mo/Mids 
of chariing auimw/ators, whu1 no mains art available.) 

Underneath view of the Vibrator Unit. Condensers 
C. 6, C7 and Resistances R-4, RS were added after the 

taking of the photograph. 
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MG RECE\VER FOR 
"' OUTSl "'Ds\Eo \M SRORl WlVES­
E~ERlOME \MlERE 

'ALL-WORLD TWO' 
If you wi1h to 1•t ff"~du• headphon .. recep·tfon of' World·wlde shortwave broadc:att and ex.perlmental amateur 
tran1ml11lont. 1•t this Eddystone .. All-Wo,.;ld Two." It It a 1peclall1t built reulver and 1h•• bl6bly ••tl•l•ctory 
results, It wlU con1l1tendy receive European, American . Auatrallan and other Ions distance 1hortwave broadcast and 
amate.ur 1tatlon1at1ood volume and quality. Note this brleJ1peclncadon and write atone• for fully detailed llteratur .. 
• CONTINUOUS BANDSPREAD TUNING. Special • HIGH SENSITIVITY-LOW NOISE LEVEL. The H.F. 

'' Eddystone " Slow Motion 8and1pread Tunln1 Unit pentode detector v2lve 1fvu hl1h sensldvlty and the 
allows each section of Tank Condenser tO be spread over nobt Jovel Is e>ett'emoly low. a.n lmporu.nt consideration . 
full oule of dial. Pormlta widen calibration and • PRE.SET REACTION WITH POTENTIOMETER GAIN 
tf'tmendousty Improved selectlvlty. CONTROL Reseneradon Is obufned by varyln1 screen 

• CALIBRATED BANOSETTING. Uslnc patented •• Eddy· crld voltase of the H.F. pentode valv•. Silent up to 
none " 10 l( l<f m.mfd. Tank Condenser. Ten predeter· point of osclllatlon ; minimum nolse when Ht 11 
mined a.ettlnc1 ea.ch coverln1 a.pa.city of 14 m.mfd. osdUatlnc for C.W. reC'tptlon; no backlash: n11U1tble 
Positive and accurate cradlnc control. effect on tunlns • 

• WAVERANGE. IS.StoSlmetreswlthtwocolloprovlded. • DIECAST ALUMINIUM CHASSIS. For ntreme rl&ldlty. 
Calibration scaJes Included with Instruction Manual. A robun dleca.st e:husls In aluminium aJloy completely 
Adapuble by e xtra coils to 200 metres. 1creens the components. Finished battleship 1r1y e VAlVES. A screened arid detector Maida SPl lO and cellulose. 
Tetrode output Otra.m Kn forms an Ideal combination e LOW CURRENT CONSUMPTION. The recelve·r 
for powerful headphone reception. Siana.ls at loud when us•d with speclAed vaJves c·onsumes 
speaker su e nach may be anticipated elven favourable Sm/ A at 110 volts hlsh tension and .3 
condltlons. amps. at 2 voles low tension current, 

';.~,~~· £4 • S • 6 Including Valves, Coils and Calibration Charts. Aerial tested. 

WRITE OR POST THE COUPON FOR DESCRIPTIVE LEAFLET TO 

STRATTON & Co. Ltd. 
EDDYSTONE WORKS, BROMSGROVE ST., BIRMINGHAM 

OR SERVICE DEPOTS 

WEBB'S LONDON: 14 Soho St., W.I. BIRMINGHAM: 
St •• 41 Carr•s Lane, 23 Shlrley Rd .• Acocks Gl"een. 
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HALLI CRAFTER SKYRIDER 

The Skyrider offers performance that can be favourably compared to any 
receiver regard less of price. It has new features, like built-in frequency 
meter tuning, that are absolutely new. And in addition it has al l the desirable 
features and qualitie,s that are needed for outstanding amateur reception. 

FREQUENCY METER TUNI N G . The 
tuninc diils arc accurately alibra.ted throushout 
the bands. and maintain a high degree of accuracy 
throughout, brin1in1 In slcnils on their fre­
quencies u indicated on the dials . 

BUILT-IN N OISE LIMITER, The noise­
llmltlns clrcult 1J of recent development, hlghly 
efficient in reducing noise level on the ultn high 
frequencll':S. 

ELECT RICAL BAND SPREAD. Directly 
callbr-aced. translucent lllumlnated . 

VARIABLE SELECT IVITY. A six posidon 
variable selectivity switch Is provided, offering 
a decree or varlablllcy sulubte to all pracdcal 
requirements for CW and phone. 
FREQUEN CY ST A BILITY. Variations In 
llne voluge cause only a barely discernible 
change in oscillator frequency. 
CRYSTAL FILTER. A Biiiey roson:uor crystal 
In a new Hallicraften low capadty crystal holder 
with :a double babnce bridge circuit atlows a 
high degree of re jection of unwanted slcn-al even 
when interfering signal Is clostly adjacent. 

THE NEW SKYRIDER SX23 
The Skyrlde,. SXll communlc-atlon recelvor sou a new sundird for h1gh frequency 
stablllty, selectfvlty :rnd noise reducdon. ft fncroduces a brand new method of subllising 
tuned circuits to reduce frequency drift. 
A n fmproved wide ranee variable selectivity circuit Is used. Selectlvlty IJ controlled by a 
switch 1n four .steps from needlo~sharp crystal action to broad high fidelity. 
The slcnal to noise ratio is remark.ably high. and to&ethor with an Improved noise 
silencer makes for very quiet open.tlon . 

MODEL SX24 
AS REVIEWED 
IN THIS ISSUE 

Built -in 
Frequency 

Met er Tuning 

£24 
Including tubes and crystal 

but less speaker 

II 0 TO 250 VOLT A.C. 
OPERATION 

Speaker £4 - 12 - 0 

GENERAL COVERAGE 
43.5 to .S._ Mc. (6.8 to SSS metr-es). 

4 BAND POSITIONS 
9 TU BES. 6SK7 R.F. amplifier, 
6 K8 lkst detector and oscillator", 
6SK7 first 1.F. amplifier, 6SK7 
se~ond l.F. ilmpllficr, 6SQ7 diode 
detector, AVC ilnd first A.F. 
;amplifier. 6F6G power amplifier, 
76 beat frequency osellluor, 80 
rectifier, 6H6 noise limiter. 

S METER ~llbro:ated fn S unlu and 
OB. 

C<1binet sizt, width 19{". hciiht 9! " 
d•P<h IOl"· 

GENERAL COVERAGE-31 to .5'4 Mc. (8,8 to 556 metres). 8 b;and positions. Audio 
output. 5 watts. Temp. compenuted perme;ability·tuncd l.F. trans. uniu ('4SS kc.). 
CONTROLS- .Pitch and tone controls, band, sundby and selectivity switches, A.F. and 
R.F. gain, main tuning, automatic nol.se limiter switch, crystal phulna. phone Jack. 
Mod.ern vent:ll:ttlon &rllls. Speaker, P.M. dynamic fn separ:ne cabinet of macchinr de..sl&n. 
Cabinet finish, machine tool grey, cryst:lf finish with gunmetal and chrome finish 
escutcheon. Cabine t slit. width 19", ht!ight 9 t*. depth lli"· 

Skyrider SX23 

WEBB'S RADIO 
Emergency Offices:­

(C. WEBB l TO.) 

SB VICTORIA STREET, ST. ALBANS, HERTS. St. Albans 192<1 
BirmlnghJm Depot: ._ , Carr's L.ano. Midland 5669 

Pr ice £33 - 10 - 0 
Pr~w<1r stock . A (ew available at this pri'ce 

Matching Speaker £4 • 12 • 0 

14 SOHO ST., LONDON, W . I 
Business as usu~I. FU LL STAFF r6a.dy to serve you 

Open 9.30 a.m. to 5,)0 p.m. Sots I o'clock. Gerrard 2089 
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KHAKI AND BLUE 
A new feature in which !INl publiM informt1tion concerning our members serving in H .i\.f . 

Forces. Items for foclusion in future iss1tes should re{l(;/1 tht Secretary-Editor 11ot later l/1a11 the 
firs/ day of /lie 1110111/1 prectdi11g date of p11blict1/io11. 

BERT ALLEN, G2UJ, a prominent BULLETIN 
contributor and D.R. for South-east England, 
was among the first b<>tch of R.A.F. C.W.R. 

men to go to Frauce. 
He asks us in a letter (which incidentally had been 

heavily censored because it included a list of members 
serving with him !) to send greetings to friends in 
District I G and elsewhere. 

We learn that he perused G8VH's copy of the 
September BULLETIN whilst consuming an excellent 
omelette in a Fr.i.nch cafo I 

Letters should be addressed 7604.07 A.C.2 W. H. 
Allen, No. 60 Wing, R.A.F., C/ o. B.E.F. 

• • • 
H . Fenton, GSGG, recently T .R. for Blackpool 

who is a.lso with the B .E.F. reports having met 
GW6I(Y, CGFZ a nd G31Y. He too sends greetings 
to his friencls. 

• • • 
Reg. Farr, G81J. writing from an R.A.F. E. & W. 

School, tells us that a large number of amateurs who 
answered the appeal when C.W .R . was started have 
passed through the school during recent weeks. 
These included GM3N.I, GM3YN, G4CM, G4QA, 
2F IX, 2DRJ(, 2FQG, 2CVA, BRS1702, 2689 a nd 
3538. Ragchews on " ham " matters have become 
common-place in the canteen. 

GSI J sends greetings to Barnsley Club members 
and mentions that he would be pleased to hear from 
any of them via H eadquarters. 

• • • 
The many friends of Ham Whyte, GOWY and 

Geoff. Hutson, G6GH (both of whom are serving in 
the R.A.F .) will wish to join us in offering them 
congratulations upon the arrival of " junior ops " 
Michael Gordon Whyte arrived on September 22, 
whilst Richard Hutson, who is a son and heir. 
commenced to bring QRM to his family on October 
II. 

• • 
J. H. Brazzill, G3WP, now a telegraphist in the 

R.N.V.R., will be pleased to hear from any member 
who cares to write to him via Headquarters. He is 
a t present in Essex. 

• • • 
Nor th T.ondon members will be interested to hear 

that Paul Stein, GSNV, is now in France with the 
R.A.F. 

• • 
Kenneth J owers, G5Zj. until recently Short-wave 

Editor of Televisio11 a11d Short-wave World, and now 
Flight-Lieutenant in the R.A.F .. sends greetings and 
tells us that letters for him should be sent via the 
Air Ministry . 

• • 
Signalman W. E. Bartholomew, GSCK, who has 

been assigned to H.Q. Station, Eastern Command, 
would be glad to hear from old friends. 

• • • 
Sgt. A. t.. Browning. better known as CSTK of 

St. Albans, is with the R.A.F. in Bedfordshire, and 

would like lo receive letters via Headctuarters. 
D. R. Aston, GSDR also in the same unit sends 
greetings to District 12 members. 

• • • 
Thanks to the kindness of Max B uckwell , G5UK , 

a party of R.S.G.B. members and friends serving with 
the R.A.F. " Somewhere in SuJJolk" were recently 
given an opportunity of seeing a display of the 
1938 films. Among those present were GSPD, 
2DFY, 2DHK, 2BB.I, 2CPV and 2CGN. 

Members in the services who wish to borrow the 
lilms should apply to Headquarters. . . . 

Leon Newnham, G6NZ, a live wire of the South 
Hants R .T.S .. wishes to be remembered to old 
fr:ends. L .E.N., now a F :igbt-Lieutenant in the 
R.A.F .. is stationed in Lincolnshire. 

We understand that promotion has come to 
several prominent members who were granted 
commissions in the Signal Section of the R.A.F . 
Ken JowerR, C5ZJ, Austin Forsyth, G6FO, and Ham 
Whyte, G6W\', are now Flight-Lieutenants, whilst 
Willie Craig, GM6JJ, j ohn Hunter, G2ZQ, C. H . 
Parsons, GWSNP, Cecil Page, C6PA, and George 
Zeeb. GMSTT have advanced to the rank of Flying 
Officer. 

• • • 
L. S. Davie~. G:lZF, is now in the R.A.F. and 

stationed in Bedfordshire. He will be pleased to 
receive letters via his home address, 3 Bland A»enue, 
Peckham. London, S.E.16. 

From our Post Bag 
" I think far too many members can only see the 

material advantages which the Society offers, such 
as the QSL service and TUI! T . & R. B ULLETIN, and 
forget that it is our Trade t.:nion, protecting and 
maintaining our interests." 

CM4DG. 



Experimental Section 
Mana1er: A. M. H. FERGUS, (GlZC) 

T
HE Section is settling down to wartime con­

ditions and if we nave little to offer this month, 
readers will understand that although our 

motto is ··carry on," we are at the moment faced 
with two major difficulties, first, along what lines or 
investigation we can best devote our ti.me and 
energies, and second. what membership we have 
left with which to carry on our work. The latter is 
receiving close attention for it is or primary import­
ance that we should know who can give us I.heir time 
and services. Changes we must expect and already 
we are wit.bout our Aerial G.)l. and his assistant, and 
as members will see under the Transmitter G1oup 
notes, GW4KQ replaces GlljU as G.M'. 

GW4KQ has sent a circu lar to every known mem­
ber ol the Transmitter Group, and despite the fact 
that we might have expected this Group to have been 
the first to disappear, we find instead, that it is still 
strong enough to remain as an alive and separate 
entity. with a programme ol work already planned 
out. This is a most promising start, but the E.S.M. 
would ask every member ol the Section, whether able 
or unable to continue his or her activity, to send a 
post card to the G.l\{., stating the position, as it is 
important lor us to know upon whom we can count . 

Those on Servi.cc will automatically remajn on our 
registers unless they specify their wish to resign from 
the Section. 

Members will appreciate that with only a monthly 
contact between them and the Section, plans cannot 
be made or put into operation quickly, but each G.M. 
has his scheme of work prepared, so that once we 
know who is still active, the Groups can go ahead. 
\Ve have one encouraging sign in that, instead ol 
having to amalgamate the Section membership into 
one Group. three Group~ are strong enough to 
remain as separate Groups. cnch carrying out its own 
work . This answers I.he few pessimistic members 
who even went as far as to suggest that the Section 
should c:eu. v.~ork altogether I 

Post-War Problems 
" ' The time has come,' the Walrus said, 

' To talk of ma11y things.' " 
\Ve are at war. and our" radi?" House has been 

disorganised not a little, but a time will come when 
we shall be able to open it up again . Spring cleaning 
is considered a necessary preliminary to any house 
being put in a fit state to be re-occupied alter it has 
remained disused or empty. For the moment our 
house is in the ha nds of a caretaker. 'Whatever the 
attitude in the past may have been, the E .S.M. has 
received so many complaints of band interference 
that he cannot do other than voioe them now, to­
gether with the common suggestion that division of 
the bands !or telephony and telegraphy would relieve 
this condition even if it did not cure it. While our 
house was in full occupancy this step would have 
been impossible, but now that it is lying empty. steps 
could be taken to sound our membership-not only 
of the Section, but also of the Society- to see if that 
part ol our domain cannot be reorganised under better 
management against its reopening. There are many 
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other problems that our caretaker may have to tackle, 
but let us have a clearly defined policy so that when 
we start up agnin, we can do so under conditions that 
"ill be more in line with sound common-sense. 

The ventilation of these questions is ono Uat our 
Section might well examine, if for no other reason 
that somanyof its members It.we written about them 
in the past, yet no one bas as yet undertaken a proper 
investigation. 

Silent Key 
The E.S.M. wishes to vay tribute to l\lr. J. W. 

Hami.lton, whose death was recorded last month. 
G5JH was a strong supporter ol the Auroral Group, 
and while he held views that were not generally 
accepted by many, they at least had value in that 
they opened up a new line ol pos.'>ible investigation. 
J tis to be regreUed that a promi5Cd article from him 
will not now appea.r in print. 

G2ZC. 

Propagatio n Group 
The present emergency has caused only a few 

changes in lhe work of the Propagation Group, and 
members doing specialised study should carry on as 
far as possible. For tho time being. the sub-groups 
have been merged into one group, but as soon as tho 
s upport available has been ascertained, it may be 
possible to re-establish some ol them. Members who 
are still able to help and wish to resume activity are 
therefore requested to advise the G.M. iJ Otey have 
not already done so. I ndlvidual monthly reports 
should also be sent to the G.M. until new arrange­
ments a.re made. 

S. Allcorn (:?FIH) has sent details or the partial 
eclipseol the moon in the early morning of Oct ober 28 
and reports of radio conditions a.round this date are 
required. 

Friday, the 13th October, was an unlucky day for 
radio conditions as a brilliant aurora was seen that 
evening and North American stations faded out. 
Amazing reception of South Africa on 28 Mc. was 
experienced and later I.he same evening: South 
American stations were good. 14 Mc. was also wide 
open for South AJrica, and stations in the Far East, 
such as PK and KA, were well heard . The effects ol 
this magnetic storm were undoubtedly severe and 
high-frequency communication was adversely 
affected for several days. It is a fact, proved by 
experime.nt, that radio circuits traversing high lati­
tude paths are more subject to impairment during 
magnetic storms than those traversing low latitude 
paths. The degree of intensity of a magnetic storm 
can, therefore, be judged by the extent I.hat the radio 
fade-out extends southwards from the magnetic pole. 
A moderate storm might blanket U.S.A. signals, and 
the \Vest l ndics would disappear during a great dis­
turbance, while South American stations would fade 
out only during a very severe storm. Reception of 
far Eastern stations at such times is interesting, how­
ever, and further data on early morning conditions is 
also needed. 

Nearly all sources of cosmic data are still available 
so that there is no shortage ol this information. More 
news of short-wave conditions is needed and listeners 
can supplement reports for amateur bands with 
others for short-wave broadcast, shipping and com­
mercial frequencies. 

Monthly bulletins of ionospheric d11-ta are still 
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beinl( received from the X.P.L. Radio Research 
T3oard and noon critical frequencies increased greatly 
during lhe last four clays of September. 

ltecent work by F. L. Mohler has shown a close 
correlation between ionisation in the ionosphere and 
sunspot numbers, the effect being greatest for the F2 
layer. Ionisation of the F2 layer is believed to come 
from solar radiation of wavelength less than 910A for 
which the solar atmosphere is very opaque. l t is 
sho" n that most of the radiation must come from 
bright 8occuli on the sun rather than from the disc as 
a wlmle. The decline in the sunspot cycle is made 
e'<ident by the poorer conditions on 28 i\Ic. this year 
than last, and the enhanced val ue of lower frequency 
communication around 6 J\lc. during night time. 

It was with regret that we learnt of the death o( 
Jack 'Hamilton /G5] Hl who went down with H.M.S. 
·· Courageous." He was a virile member of the 
Aurora sub-group. 

CSDA. 

Receiver Group 
The s.ignal generator is a piece of apparatus which 

is quite unknown to a great many amateurs, who use 
signals from other amateur transmitters for receive• 
experiments. Frequently tlte transmitting operator 
is requested to" send a long call ," (frequently modu­
lated I), in order that the receiving station can make 
adjustments to the receiver. Except where aeri.al or 
propagation experiments are concerned this method 
is very unsatisfact ory, not only technically, but also 
because it provides an extra and unnecessary signal 
on the band. Jn most ca.ses, however, no other 
method of testing receivers is available, and it is 
greatly to be hoped that in the absence of " :manged 
transmissions" amateurs will turn their attention to 
the use of the signal generator, wltich is far m ore 
satisfactory for the work. ln the case of the 116 l\1c. 
enthusiasts a signal generator is of special interest 
because even in peacetime signals are far too few, but 
in war th.ey are almost non-existent. 

A signal generator can be anything from a simple 
oscillator in a biscuit tin to an elaborate prC('ision 
laboratory instrument, bu t whatever form it takes. 
it is o. very v'1lua ble addition to an amateur•a 
equipment. The three properties of a receiver which 
are of main interest are sensiti\<jtv, noi.~ level and 
selectivity. Other measurements \vhich are useful to 
tl1e serious experimenter are overall response, J .F. 
amplifier resonance curve, crosstalk measurement, 
overload test , harmonic distortion test, conversion 
gain in the mixer, A.V.C., etc. lo all these tests 
a signal generator is required and it i .. by no means 
beyond the scope of the amateur to construct a 
suitable instrument. 

1 I construction is contemplated, only the most 
reliable low-Joss components s.hould be used tltrough­
out . as it can take the place of any existing frequency 
meter and should be built as robustly and carefully 
as any calibrated oscillator or superbet beating­
oscillator . Adequate shielding is one of the main 
problems to be solved and it is essential that the 
signal should fade out completely when the atten­
uato.r control is at zero. This can only be accom­
plished by the use of heavy gauge metal for the shield 
cans and boxes, and all earth returns should be 
connected to a common point. A separate audio 
oscillator should be used for modulating as the fre­
quency modulation must be reduced to a minimum ; 
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this may ea.sUy be obtained by connecting the RF. 
O!;Cillator into an aperiodic stage which is modulated. 

The question of power supply must receive ca re­
ful consideration and batteries provide the 8impl~t 
solution, ii provision i, made to ensure that no drop 
in voltage occurs as the battery ages. Mains opera­
tion is more satisfactory but the power supply bas to 
be very carefully screened and all leads should be 
by-passed for R.F. as close as possible to the point 
where they leave the box. It is advisable to build 
the power supply In a separate screened box to the 
signal generator and a useful refinement is tQ add 
some form or ' 'Oltage stabilisation to counteract 
mains voltage varintions and rectifier ageing. This 
may take the fom1 of a D .C. amplifier controlle<l by 
a grid bias battery or one of the commercially avail­
able voltage regulators . 

l tis hoped to publish an article dealing with signal 
generators very shortl y, but in the meantime the 
following references may be of interest :-

.. All wave line-up oscillator." J?adio, July, 1936. 
" A signal generator giving 10 kc. intervals 

throughout the H.F. spectrum." QST, June, 
1938. 

C5HF. 

Transmitter Group 
The Group l\fanagership has been taken over by 

H . H . Phillips(GW4l<Ql in sucoession to G5j U, wbo 
relinquishes the position w;tlt much regret, alter 
having been a member of E.S.--and, prior to that, or 
R.E.S. and Contact Bureau-for many years. GISJ U 
looks back on this period w;th happy memories and 
takes this opportunity of expressing his thanks and 
good wishes to all with whom be bas been associated. 
H e asks that members of this Group continue to 
afford their earnest co-operation to the new G.:IC. who 
hopes to keep in close touch with them. 

• • • 
Of the four E.S. Croups, the Transmitter Croup is ' 

in the least happy position. since it is no longer 
possible for the great majority of members to carry 
out any experiments connected with transmission. 
At the same time, it is considered that this fact is no 
reason why the Croup should think o f disbanding-
a procedure which would be definitely undesirable-­
since it is obviously necessary that an interest in 
transmission should be maintained. 

There are, it is suggested, two lines on which the 
Croup can continue to do useful work. Tho first is 
tho study {and later the publication\ of information 
already available from experiments conducted prior 
to the outbreak of war. Now that memhers can no 
longer" go on the air "--at least in the transmitting 
sense-an opportunity is provided or putting down 
on paper the results of all recent experiments. for 
the ultimate benefit of a ll . Incidentally, this policr 
applies to members at present outside the E.S. 
organisation- there must be many such who could 
assist in this direction. In fact, one could go so far 
as to suggest that membership of the Transmitter 
Group would help, in some ways , to make up for Lil e 
loss of transmission facilities, although it would be 
somewhat embarrassing if all those members pre­
viously hold ing a transmitting licence responded to 
this appeal I 

Secondly, there is nothing to prevent discussions 
on interesting problems and points rela ting to high· 
frequency and ultra-high frequency transmission. 
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Such discussions could well include delving deep into 
technicalities and considerable profit should be deriv­
able from them. As a suggestion, each sub-group 
could, by means o( a Letter Budget, discuss a problem 
set by the G.C. (or otherwise agreed upon), who 
would later make a rt!suJJ; t! of U\c tindlog~. Afte1 
subsequent publlcation, tlte general membership 
would probably he cager to further the discussion. 

A letter has already been sent to all members of 
this group eiq>lalnlng U\e new proposals and further 
reference to the latter in these notes would, con­
~quently, be ambiguous, but the G. i\.1. and the 
E.S.~I. would be glad tn have membel">' opinions 

G\\".IKQ. 

Cosmic Notes 
By E. J. WtLl. IAMS, n.sc. (G2XC) 

Sunspots 

REPORTS on sunspot activity received Crom 
Tokio mention the central meridian passage of 
large groups ol spots on September 1 and 11 , 

tl\e latter group being visible to the naked eye. This 
is probably the same group given as C.l\1.P., 
September 10, in last month's notes, lhe apparent 
error being due to the large size of lhe group. During 
October lhe writer has observed large spots with 
C.M.P ., October I, 2, 4 , 7 and 26. 

Large solar prominences were observed at Tokio 
on August 18 and 25 and September 17, while Crom 
Meudon observatory comes a report of a bright 
c:hromospheric eruption from 08.13 to 09.14. G.M.T. 
on August 17. 

During the first hal! of September over 100 
individual spots were observed almost daily both at 
Tokjo and at the Unlled St.ates Naval Observatory. 
The greatest area ol the spots was on September 6. 

Magnetic Elements 
The following data is for the period August 26 to 

September 23. Moderate magnetic disturbances 
were reported during the evening of September 2, 
continuing through the following day. the morning 
of September 9, lhe afternoon and evening of 
September 17, and during September 19 and 20. 

Radio Cond itions 
The F2 layer vertical incidence critical frequencies 

at Washington (local noon) for the four Wednesdays 
beginning Augnst 30, were as follows :-7,000 kc .. 
7, 700 kc., 10,400 kc., 6,800 kc., while on October IL 
the critical frequency was 10,800 kc. 

The poor conditions (reported last month) on 
September 17, coincided with a moderate magnetic 
storm (see above). Ao extremely poor period for 
short-wave propagation was noted in mid-October, 
bad flutter fadlng making its appearance on the 
evening of October 13, and most signals being very 
weak. The following day brought condltioos well 
below normal. At midday Ute 7 Mc. Daventry 
station which is usually SO plus was only just 
audible in Portsmouth and suffering from bad 
fading, while no broaclcasling stations were audible 
on frequencies above 12 Mc. Conditions continued 
generally poor lhroughout most oC the following 
\\eek . From the daily press it is understood that a 
brilliant display of the Aurora Borealls was witnessed 
in the Orkney Islands on October I 3. 
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The Hallicrafters' SX24 
Receiver Reviewed 

THE SX24. Receiver, a model recenUy in troduced 
by Halli,mftus, embodies all the refinements of a 
full-blooded conununication superhet receiver, yet 

is offered at a very rea<;0nable price. 

General Observations 
The appearance of the receiver is very attl'llcti\'C 

and it is evident that much care bas ~n expended 
in this direction, as well as on the technlca I side. 
The dark blue-grey crystalline finish is of a hard and 
durable cha racter, whilst the instrument as a wholo 
is housed in a rigid steel cabinet fitted with vcnli­
lating louvres or modern design. 

The controls come readily to hand in the plactt 
where one would appropriately ex-pect to finrl them. 
The tuning knolls. if not ol large diameter, gh·e a 
very smooth action, entirely free from backla.-,h or 
slip, whilst the other controls are also firm in opera­
tion and quite free lrom noise. 

The translucent dials give even illumination , 
whilst the dials themselves, being clear!~• and 
sensibly marked, are easy to read . 

Technical Details 
The specification of the SX:?4 has been \\~dely 

advertised and it is therelore hardly ncces!lnry to go 
into it in detail. Suffice to say that the valve line-up 
is practically identical to that lound in mosl modern 
superhets of the communication type. The valves 
in lhe eaTly stages are ol the "S" type, 1.t., having 
static characteristics similar to the usual run of 
octal-based ,\merican valves, but possessing reduced 
physical dimensions, this resulting in an improved 
performance on tl1e higher frequencies . 

A lully tuned radio- frequency stage is operative 
throughout the range of 43 · 5 to · 54. megacycles 
covered by the receiver. A combined oscillator and 
frequency-changer valve or the 6K8 type is employed. 
Since this particular valve utilises lhe electron beam 
principle and possessos low inter-electrode capacities, 
t he conversion efficiency is equally as high as in the 
case wh.ere a separate oscillator valve is emplo)•ed. 

The remaining seven valves perform functions 
normal to a reoeiver of this type. Separate three­
gang condensers arc employed for band-set ancl 
band-spread tuning. 

Special Features 
Without doubt. the most interesting leature of 

the SX2! is lhe built-in frequency meter tuning. 
By this term it is not intended to convey that the 
receiver incorporates a calibrated monitor utilisin~ 
a separate valv&-thls is not the case. Whal is 
meant is that the design of the tuned circuits ha.~ 
been so care(ully worked out as to enable the tuning 
dials to be directly calibrated. The accuracy of 
calibration of lhe receiver under test was checked 
at many points by means of the HT7 frc<1uency 
standard, which is rovicwed separately, and was 
found to be remarkably good throughout the whole 
range. 

For general use, the band-spread condenser is set 
at zero capacity- the fre<1uency of the signals being 
received is then sho" n directly on the dial of the 
band-set condenser. \Vhen employed for amateur 
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signal reception, the band-set condenser is set at a 
point indicated on the band-spread dial, under which 
condition the lat ter indicates the actual frequency 
to which the receiver is tuned. For the greatest 
a.c.:uracy, tho main dial must be set against either 
a frequency standard employing a quartz cr)·stal, or 
else against a conunercial sta lion of known frequency 
-the marker stations JN J and EAX serve well for 
the 14 Mc. b.'lnd. 

A special position (3B) is provided on the wave­
cbango S\vitch in order that the fu ll 7 Mc. band may 
be spread out over the whole of the band-spread 
dial. In this particular case the position to which the 
main dial should be adjusted is indicated as " 57 
Div." instead of in megacycles and It should be 
noted that this figu re refers to the degree divisions 
on the outer edge of the main scale. 

The value of the frequency meter tuning is 
evidenced in a number of ways. l'or example, in these 
lroublous tintes, it is very uo;eful to be able to tune 
in immediately to a distant short-wave broadcast 
station-on lhe S X24, this can be accomplished in 
exactly the same way as on a normal broadca.~t 
receiver. 

Another useful feature i1 the calibrated " S •· 
mcler. It should be noted that this doe>l no t co.me 
into accurate operation unlit the R .F. gain control 

The Halllcraften' SX2'4 receiver . 

is advanced fully, when a swi tch will be heard to 
close and the dia l will become illuminated. Na tu rally, 
the selectivity switch must be in one of the right· 
hand positions, i.t., A.V.C. on, for the "S" meter 
to become operative. 

A noise limiter of special design is incorporated 
and this has proven to be quite effective. parti­
cularly on the higher frequencies covered by band 
" 4." Motor car ignit ion interference is noticeably 
reduced without materially affecting signal strength. 

Finally, by means of a special plug at the rear, the 
receiver may be adapted for operation lrom batteries, 
with either a vibratory convertor or H .T . batteries 
supplying the high tension. 

Pe r for man: e 

The signal-to-noise ratio is obviously high a nd a t 
no time was the amount of background noise 
objectionable. Tho man u racturers recommend an 
aerial seventy-five feet long for maximum perfor­
mance but this was very sati5factory in all respecu 
with an aerial only thirty feet long. On the one hand, 
Jong distance c.w. signals aro deceptive in their 
strength-one cannot pas$ over a fairly strong 
signal with U\e assumption that it is probably of 
E uropean origin. At the same time, weak signals 

can be sorted out and read through practically the 
worst interference. Similarly, amateur telephony 
signals can usually be brought in clearly "-ith the 
selectivity switch in the "Crystal Phone" position. 
As one would expect, the performance on the 
me<lium waveband is far ahead of the normal 
broadcast receiver-stations practically inaudible 
on the latter come in during broad daylight on the 
SX'.!4 at a strength wltich gives good programme 
value. 

High fidelity reception is seeured wilh lhe selec­
tivity switch in the " broad " position. The 
selectivity can be progressively increased, enabling, 
with the aid of the efficient crystal filter incorporated, 
signals on adjacent channels to be completely 
eliminated. T he crystal phasing control i~ very 
eJiective t1nd its proper use gives true singlo signal 
reception-a signal which is 59 on one side of beat 
d.rops lo 52 on the other whilst weak signals are 
only hoard on one sideband. 

To entirely remove second channel interference, 
it is neccss.'lry to use more than one R.F. stage (i.e. , 
a prcsclector) or very complete screening. with the 
R.F. stage completely enclosed, or a high inter­
mediate frequency. Sinoe the tuning condensers are 
of a Cnirl)• open type, it is not surprising that a 
certain amount of second channel mterfercnoe is 
observable in the C.'\So of the SX2<i receiver. l t is, 
however, by no means serious and, particularly 
with the crystal in operation, gives rise to but little 
inconvenience. It is noticeable that second channel 
interference only occurs wben the interfering signal, 
on its fundamental frequency, is very strong. lt 
follows that, when short skip conditions obtain, lhe 
European 8hort-wave broadcast stations tend to 
intrude on the 14 ~re. band but when conditions are 
good for DX, there is practically no traoe of second 
channel interference. On lower frequencies. this 
trouble is completely absent. 

Telovisio11 signals, from London (both sound and 
vision)," were audible in Bristol at fair s trength , 
indicating that the sensitivity is well maint.'\ined up 
to the highest frequency. At the lime of "Tiung. the 
28 Mc. band is just beginning to open up and 
several American telephony stations ha,·e been 
audible. Fading had been severo but , with the " 5 " 
meter fluctuating between 53 and S I . much of the 
speech ltas been readable, background noise being 
low even with the gain controls well advanced. 
Oscillator creep is non-existent except during a 
short period after initially switching on. 

T he receiver was also given a trial under por tt•blo 
conditions, using a six-volt accumulator for filament 
heating. Wilh only a standard 120-volt li .T . 
battery providing high tension, the re:.-ults were 
excellent over the whole iange. although. of course, 
the power output was much red uced. The manu­
facturers rcconunend a source of H .T. providing 
ISO volts and with this value the performance would 
undoubtedly be equal to that given by operation 
from the mains supply. 

The HT7 Frequency Standard 

ANOTHER instrument recently wtroduced by 
flall itrafte•s is the HT7 Frequency Standard. 
This employs a LOO kc. crystal in a special 

circuit which incorporates threevah·es. p lus rectifier. 
The fast valve is the crystal oscillator, the second a 



bamtonic multiplier and the third a 10 kc. multi· 
vibrator. The oscillations produced by tho latter. 
when in circuit, a.re locked to the output of the 
liCCOnd vah-e. 

It thus becomes possible to locate on a receiver 
points (a) 1.000 kc. apart, (I>) 100 kc. apart, and (c) 
10 kc. apart. By virtue of the fact that the output 
circuit of the harmonic muJtiplicr valve i.s tuncablc, 
thereby augmonti ng the strength of tho harmonics, 
the latter are aud ible on very high frequencies. Tho 
manufacturers give 30 megacycles as tho upper 
frequency limit but the writer has found that the 
1,000 kc. beats are easily located up to at least 
60 megacycles. 

The uses ol the HT7 are manifold . Space does not 
permit going into them in detail here but they arc 
fully explained in the data sheet which accompanies 
the instrument. Jn brief it is possible to calibrate 
receivers of the broadcast, communication and ultra­
high frequenC)' types, also monitors and electron­
coupled oscillators, all with a high degree of 
accuracy. The calibration of crystals of unknown or 
doubtlul frequency can be readily undertaken, in 
conjunction with a normal receiver. Interpolation 
between the 10 kc. points will give the actual 
frequency almost to a kilocycle. 

On test, the instrument proved perfectly reliable 
in operation and there is no question but thnt it 
would prove a valuable addition to tho amateur­
or, for that matter, the professional- experimenter's 
laboratory, particularly in view of tho stringent 
requirements of the British Post Office as regards 
frequency measuring equipment. The construction 
of the unit is compact and rugged, the 6nish being 
identical with that employed \\ith the SX24 receiver. 

• • • 
The S X24 receiver and the HT7 Frequencr Stan­

dard are obtainable from Webb's Radio, 1-1 Soho 
Street, Oxford Street, London, \V. I, lo whom en· 
quiries should be addressed. C6J U . 

Model 40 Universal Avometer 
"'J'"HE Model 40 Universal Avomcter is the latest 
I ~ddition to tho range of meters manufactured by 

Messrs. A 11/omatic Coil Wind•r at1d Electrica l 
Eq11ipmml Co. Ltd. and replaces the Model 36. 

The iMtrument is similar in many respects to the 
Model 7 Univeual Avometer , reviewed in T m'. T . & 
R. B ULLBTll< dated October 1937, but has six ranges 
Jess and in consequence is somewhat cheaper. The 
meter has 40 ranges comprising readings of voltage 
(A.C. and D .C.), current (A.C. and D .C.) and resis­
tance. The ranges are selected by means of two 
switches and three small adjusting knobs for re~is­
tance measurements. An overload cut-out . oper:ited 
by a mechanical trip depending for its release on 
relative movement between the pointer and the 
moving coil due to the inertia of the former, is 
provided to safeguard the instrument again~t 
acciclenlal damage. The cut-ou t may be quick ly 
re-set by depressing a button mounted on the front 
panel. 

A hlack finished case 7t in. by 6t in. by 4 in . fitted 
with a carrying handle houses the meter together 
with one 1 t volt and two 4t volt batteries. these 
latter being for the resistance ranges. 

A burton is provided which when depressed 
divides all ranges, except resistance, by two. As a 
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voltmeter the current consumption for full scale 
deflection is 6 mA except for the lowest A.C. range. 

The selector switch ranges arc as follows :­
D .C. volts: 0--0· 12, I ·!?, 12, 120, 480 and 1,200. 
D .C. amps.: 0-0·012, 0·12, 1·2 and 12·0. 
A.C. volts: 0-12, 120, 480 and 1,200. 
A.C. amps.: 0--0·012, 0· 12, 1·2 and 12·0. 
Ohms: 0-1,000. 10,000, 100,000 and 0-1 

megohm, the latter using an external 
A.C. or D.C. source. 

The instrument was checked in accordance with 
B.S.S. 89 for fit st grade instruments. Tb.e reference 
standards bein.g a Crompton potentiometer and 
N.P .L . calibrated standard cell (or the D .C. ranges, 
laboratory sub-standards for the A.C. ranges and 
standard decade boxes for the resistance ranges. 

The error of the D .C. ranges did not exceed 0·5 
per cent. of true reading eithei at haU or full scale, 
whilst the A.C. ranges were correct to within 
1 per cent. of full scale reading, the great~st error 
being found on the 0-12 volt range. The measure· 
ments of resistance were very accurate, the error in 
no case exceeding l per cent. 

The meter was found to be quite dead-beat and 
the scale i~ marked in such a way as to be both easily 
read and capable of accurate setting. As an aid to 
the latter an anti-parallax mirror is furnished. 

This model can be confidently recommended as an 
invaluable experimental or laboratory meter where 
the extra ranges and higher cost ol the l\1odel 7 is 
uniustified. 

Details and prices of Avo instruments are avail· 
able from the address noted above. G5CD. 

Eddystone E.R.A. 7 Receiyer 
This receiver covers four wavebands. 13 to 35 

metres, 31 to 86 metres as well as the medium and 
long wavebands. There appears to be nothing 
unusual about its performance on t he medium and 
Jong wavebands, and it behaves as a first-class 
receiver should do, giving adequate selectivity 
without loss of quality. Second channel inter­
ference is negligible and the 12-in. energised loud­
speaker easily handles the II watts audio output 
without a ny audible distortion. 

The two outstanding features, however, are its 
amazing sensitivity and low noise level on short 
waves, coupled with very efficient A.V.C. UnJike 
most all-wave receivers the volume control can be 
kept at maximum, whilst tuning round, without 
producing undue internal noise ; at the same time 
the sensitivity is comparable with a receiver 
specially designed for short-wave operation alone. 
The A.V .C. is such that it enables real entertainment 
value to be obtained from S.W. broadcast stations. 

The short-wave efficiency has been obtained 
partly by reason of the careful and solid construction 
ol the receiver which is built on a cast aluminium 
chassis, whilst ceramic insulation is used where 
possible. The three-circuit J .F . band-pass filters 
employ air dielectric trimmers and a separate 
oscillator is used and designed to give minimum 
frequency dri lt . 

This receiver can be recommended as an excellent 
all-round set which is of special interest to short-wave 
listeners. The short-wave performance is well abo,·e 
the average. 

C5HF. 
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THE MONTH "OFF" THE AIR·-October, 1939 
By ARTHUR 0. MILNE• (G~Il ) , 

IF there were enough spare kilocycles for the whole 
cf mankind to be Hams, there would certainly be 
no 111ore "'a.r ! 
What an unlucky lot we are, !or when trouble 

turns up we are deprived of the most important 
part of our hobby automatically besides having to 
face the general upheaval in company with others. 
The war is responsible for amateurs in still more 
countries being put off the air, including South 
Africa, who did their grand good-bye on 28 Mc. on 
Sunday, October 29. Most of Europe seems to have 
"gone" although TF, E K, U, HA, ES, D, EA, YU 
and SV were still working at the time of going to 
press. We must now look to President Roosevelt to 
keep the bands open for us I 

Several reports are to hand this month but we 
should like to see still more sending in a line. 
GM6MS reports hearing JSAN, but thinks be is a 
pirate. We see no reason for that, ] 'sand XU's have 
been coming in very well, so why not a ]8 ? A 
Chinese station, XGOX, comes over well on 25· 2 
metres with a news bulletin in English at 22.15 
G.M.T. TAP on 31·7 metres also gives news in 
English from Turkey at 21.15 G.M.T. 

One o( the surprises of the month has been the 
appearance of some German amateurs, especially 
D4BUF, whom many will remember seeing at one of 
the 1.E.E. meetings not so long ago. He was S9+ 
working DX on 14 l'.'Ic. on October 21. 

YI6ZC who says " QSL via R.S.G.B." bas the 
advantage of us as we have not the pleasure of his 
acquaintance. U be would care to send a do1.en or 
so stamped addressed env~lopes for the pile of cards 
which is accumulating from the four quarters or the 
globe, we should be indeed grateful. 

OQ61M, a new Congo station who QSL's, is 
operated by M . J. Gabriel, c/ o. Banque Beige 
d'Afrique, Box 747, Elisabetbville, Congo Beige. 
EA7AV who has been doing a roaring trade in W's. 
is recognisable by the letters EJSAV which is 
" spanish morse" for the call sign aforementioned l 

We have no information about any of the Spanish 
amateurs now appearing on the bands but under­
stand that licences are again being issued. 

Apropos our remarks about FBSAD, G6VF writes 
to say he has had two cards from him and also struck 
lucky with FBSAG, FBSAH and U9MF. His last 
six QSO's before the "great silence" were HAST, 
ZS4.AA, XU9MI, VK3DP and WSQPK making a 
grand finale W.A.C. Let's hope he makes his opening 
bow in the same style in the not too distant future. 
6VF also mentions the \VCBX news bulletins 
between 06.00 and 07.00 G.M.T. on 49 metres. 

GSHX suggests a H .A.R.C. certificate for those 
who just missed DX Century, " Heard all rare 
countries" I G3JD sends in a good log and reports 
hearing SV IAC. G5SO who is serving in the Navy 
has his RME with him. He paid bis first war-time 
visit home recently and said be never realised what a 
forlorn appearance the shack would have after a 
G.P.O. visit. 

BRS23 I 7 using a straight receiver bas spent a good 
deal of time on the bands since the War and reports 
plenty of activity includfog KA, CR6, OQ, P\', HA , 

• 29, Ktcllill Gard'"'' 1'lo)'e&, Bromlty, K ent. 

E K and W. The PA's seem to be m1Ss1ng but 
P K4KS sti ll puts in a good signal. Similarly the 
ON's are off but OQ's are coming in well. especially 
on 28 Mc. This band is now wide open and maybe 
it is only a question of " sour grapes " bu t it does 
seem to be even better than ever. The \V5's and 
W6's are really remarkable; CPlj\j\ and KB60CL 
on 'phone are two good ones on 14 Mc. ARSAF 
not do good I 

We heard U4AM just before the War but knowing 
the difficulty with the QSL's from the U9's a nd 6's 
did not bother to call him. Well, the "iser ones are. 
just getting their cards. that is if they have a.ny 
envelopes at the Bureau I XU5WT is a very 
consistent signal on 14 Mc. and is in great dema.nd 
around tea-time . . 

The week ending October 21 provided us with three 
days of the very worst conditions on record due to a 
very heavy roagoetic storm. It was noted that, at 
the time, there were several large sunspots clearly 
visible to th.e naked eye at sunset. 

G6ZOwrites to say be has obtained bi.s B.E.R.T.A. 
thanks to VQ5\¥ES who came up to scratch with 
the •10th card. He is keeping a watch on conditions 
with the aid of an 0 - V- l and comments on the large 
number of XU's to be hea rd. His list also includes 
several K6's. KB6, K7, CR6, CT4AA who claims 
QRA as "l'>Iodelo Island," EA5A at Cartagena, 
EA7AV at Valencia and EA7BB. The XU's include 
4GC, 4TT, 6HR, 6LT, 5SC, 5WT, 5YC, 6SF, SMI, 
SMY and SWS. XU5SC gives QRA as Central News 
Agency, Kweiyang. XU5WT, Box 685, Shanghai. 
Obvious pirates include SXIBJ, SU2PS and SU7KW 
probably located in Eastern Europe. He heard a 
few ZS stations on 7 Mc. during October, including 
ZTlAX and ZT6L oo 'phone. 

G2l\'(I has just received his W.A.S. certificate 

D.X. PERSONALITIES- No. S. 

JSCC whose card represents Japan in nearly a ll 
DX C.C. claims. 
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addre,*<l 10 21l Kcehill Gardens, England. Someone, 
probabl~· a I-lam in a sorting office, was good enough 
to send it to R.S.C.B. on chance. C6CL and 
CSIC have als'.> r.ceived their \V.A.S. certilicltes. 
C~JZ >till U1inks ZKlAC may be genuine ; we 

hope he is right but doubt it. C4NY is trying to keep 
in touch br post with other Hams, especially those 
on active service, and wonders why the P .O. had to 
take hi s one and only morse key. 

'Well , that'~ the story this month so try to keep 
cheerful ; it C<'\n't go on for ever and , besides. think 
what marvellous receivers we shall have bv the time 
we get on the air again . Cbeero I · 

Tall piece • • • 
\\fc qu~le the following p aragraph from the 

~o,•cmbcr bsue of QST . 
" Just a s we go to press it becomes apparent that 

two leg111matc-i.ounding D stations that have been 
working two-way with U.S.A. in our band are 
apparently stations o( Government agencies. Thcr 
ask those they work about the war, pump for informa­
tion on public reactions, Ceelings. etc. In other words 
they arc askw11 us lo iiiolate our 11eul1nlity code. 'We 
must watch and have nil to do with any such. We 
11111st not give information to a belligerent, direclly 
or otherwise, and best keep entirely clear or 'em." 

The 28 Mc. Band 
Dy NBLLV CORRY (G2YL) 

COXDITIO~S during October were similar to 
those of a vcar ago, but the general impression 
among the regular listeners seems to be that 

the band was quieter, not only because of the great 
reduction in the number of signals, but also because 
average QR K's were not up to the standard or recent 
years. Towardb the end or the month the high­
frequency hmit gradually increased, and C6DH 
heard U.S.A. signals up to 46 Mc. on October !!5, and 
up 10 4:? Mc. on several other days. The band w"; 
exceptionall y quiet on October 4. 6, 14. 15 and 17, 
and DRS!IOO:l heard the hissing phenomenon at 
Hl.17 C.M.T. on October 2, and at 15.26 C.M.T. on 
October 111 . 

The only nmateur signals reported from Oceania 
and Asia were KGPLZ and U9ML, heard b)' DRS:J 179 
and BRS3003, but GGDH logged ] UM on about 
27·5 Mc. fairly regularly around 08.00 C.Jli.T. 
BRS3 I 71l aloo heard stations in J, XU, PK, KA and 
ZL being called, so there are still quite a few 
amateurs acu,·e on 28 Mc. in these continents. 

From .\frica a total of 28 ZS stations and OQ5AB 
were reported. and a few were logged every evening 
up to October 29. except for the 6th, 14th and 15th. 
DRS3003 heard 10 different ZS stations on October 9, 
16.30- 1 00 G.M.T., all using 'phone. But on 
October 2\l, BRS3170 o,·crheard the sad news. from 
ZSOT. that he and aU other ZS stations were being 
closed clown from midnight on that date. 

South Americans were only heard spasmodicall y, 
and those reported were CE3AG, PYiAC, 1'Y2MI. 
PY4FE, YVl;\Q and YV5AE. Central American 
and \Vest Indian statious were more consistent nnd 
included Hl7C, TG9BA, T12AK, T l2FC, Tl2RC. 
T l3A \ ' , XEICQ. XE2FCand Jive K4's. G5BM heard 
a new countn· in ~-N3DQ of Xicaragua on October 8. 

\V'; \\ ere i1eard on most davs, but were erratic 
during the periods October 3-7 and 13- 20. DHS31 i!l 
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found W6's and W7's more numerous than for many 
months. particularl y on October I, when he logged 
no fewer than 62 different W6's I The same evening 
at 19.00 G.M.T., CODH heard 27 W6's and one 'W4 
in half-an-hour, and October 2 BRS3003 logged 20 
W6's. Two American ship sta tions were also heard 
active in the Gulf of Mexico, viz., W2CQB, s.s. 
"Pan-Kraft " heard by BRS3170, and W5FTA. a 
tanker, heard by BRS3003. Another ship, heard by 
G5BM, was W6HQ-P in the Pacific Ocean. 

A few signals were logged from Eastern Europe 
(ES, OH, HA, U2, 3 anti 5), and stalions were heard 
calling HB, I, ON, TF and YU. Jn addition, 
BRS3179 logged " D4BUF," and W 's were heard 
working this station and other D's. It seems 
unlikely that there arc any genuine D's active at 
present, and a possible explanation is that the 
erstwhile" Rare Country" pirates have temporarily 
changed over to " Belligerent " call signs I 

Reports from CSBM, COOR , BRS3003 and 
BRS3179 are acknowledged with many thanks. 

The 5 6 Mc. Band 
By CONSTANCE HALL (GSLY) 

" Hang up your headphones on the old shack wall, 
Arni CllSS, CllS$, 1111$$, 

Hang 11.p yo11r /1tadpho11es on lhe old shack wall 
But do not make a fuss. 

What's the 1.se o/ listmitlg 
It hardly is worth while, so-

Hang tip your headphones 011 the old shadl wall 
But .srHile, stnik, sn1ile " t 

IT was in the sense of this lament, based on that 
old favourite " Pack up your Troubles," that the 
majority or 66 l\tc. and U.H .F . enthusiasts 

reacted when the news came through that their 
licences had been determined. Since that day the 
writer bas frequently been asked "what should a 
keen U.H.F. ham do during lhcse long ' black-out' 
evenings." There can be but one reply- if you have 
access to your shack, set about improving your 
receiving gear anti otl>or non-lmnsmitting apparatus. 

During the past year it becamo abundantly clear 
that U.H.F. transmitters were well in advance or 
U.H.F. receivers. Let us tl1en adopt as a war-time 
slogan " Build Belter British Receivers." 

News is scarce this month although as usual 
G6DH sends interesting items. He reported early 
in October that the upper frequcnc)' limit for DX 
signals had increased to about 34 Mc. which is of 
course usual for the time of year. Later in the month 
he heard U.S.A. signals up to 46 Mc. (October 25), 
but these were probably harmonics except one, on 
43 Mc., which may have been W1XKV (Mass.). 
RTS (?) on 41 l\fc. was a good signal up to 14.00 
C.M.T., whilst U.S. transmissions have been peaking 
between 14.30 and 17.00 G.l',.I.T. 

GSOS bas all tlte components for a new receiver, 
2ZV is busy with someone else's H.F. equipment (!) 
whilst 2AAH tells us llmt he is still U.H.F. minded. 

To these members nnd nll others who have 
expressed their continued interest in U.H .F. work 
we record our thanks. 

A merican Activity on 111 Mc. 
Several good and consistent contacts on 112 ~re. 

have recently been reported . For example. WlBB:it 
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"ith 16 \\alt,> to a 6JOG worked WISS at a distancie 
of 75 mile,, and on schedule he heard \VISS on ten 
days. The latter worked WIJUN and WIBBO at 
55 mile~ Neither WIBB~r nor WISS employed 
beam aerials 

Using a tllrce-element beam, \VIBOO heard 39 
stations. \V4EDO with 400 watts e.c. will bo looking 
for DX as soon as be gets a good receiver I 

In our last notes the call W9ZJB was incorrectly 
recorded. This station was the first to work all U.S. 
Districts on CiG Mc. 

The writer again appeals for news of interest to 
U.H.F. enthusiasts. 

Contemporary Literature 
By L . FRYl!R (G)I2FR) 

CALCULATION OF TRIODE CONSTANTS. J. H . FremUo, 
:.I.A, Ph.D., A.lnst.P. ·• E!et:trical Com-
munication," July, 1939. Vol. 18, No. I. 

The author proposes a new treatment of tho 
equivalent diode. from which formul:o for anode 
current ant1 mutual conductance in piano or cylin­
drical triodes are obtained in terms of the penetration 
factor, tho intor-electtode distances, and the 
voltages applied to grid and anode. 

I t is shown experimentally that the valuo of 
penetration factor thus obtained may bo used with 
some accuracy up to considerable current densities. 
Calculated and experimental values of mutual ron­
ductance at close spacings are compared, and it is 
shown that ii allowance is made for emission 
velocity, very close agreement can be obtained down 
to values of grid-cathode clearance of ooly a few 
per cent. of the grid pitch. A definite maximum 
value of mutual conductance for constant curreot 
density is shown to occur at a cathode-grid clearance 
of the order of half the grid pitch. . . . 
Tm~ SCREENED LooP AERIAL. R. E. Burgess, B.Sc. 

Tho Wiroltss 1'J1gi11ur, October, 19311. 
In this paper the author describes a theoretical 

and experimental investigation of the screened loop 
type of receiving aerial used in direction-finding and 
field-strength measu.rement. The theory of the 
screened loop is analysed and the simplifying 
assumptioos made arc indicated, and are shown to 
lead to a good first approximation for the value of 
pick-up for the screened loop. The pick-up is com­
puted for the special cases of the screen gap ahort 
circuited, capacitively loaded, and tuned. It is 
shown that enhanced pick-up may be obtained by 
the suitable capacitive loading of the gap in pre­
ference to an increase of the number of turns in the 
loop, and the practical aspect of this system is 
discussed. 

Confirmatorr experiments a1e described. and the 
paper is concluded with an indication of a suggested 
continuation of the investigation. 

• • • 
CURRJlNTS IXDUCED BY ELECTRON MOTION. Simon 

Ramo, A.M.LR.E. Proceedings l.R.E. 
September, 1939. 

A mcU1od is given for computing the instantaneous 
current induced in neighbouring conductors by a 
given specified motion of elect.Tons. The melhoo i> 
based on the repeated use of a simple equation 
giving the current due to a single electron's move­
ment and is believed to be simpler than methods 
previously dt'SCribcd. 
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A SIMPLE 66 Jl[c llaCBIVER. Paul Popenoe, Jr. 
Radio News, Juno, 1939. 

The set described in this article uses a 6K7 in tho 
tuned radio frequency stage, 6C5 quench oscillator, 
6J7 detector and 61'6 pentode output . It is very easy 
to build and should give selective results. 

_The whole set i~ built on a chassis, 6l in . x 91 in., 
Mth a panel, 106 1n. x 7 in. and a cabinet to match. 

Hamrad Wholesale Ltd. 
We published a statement in our September issue 

to the effect that H:amrad Wholesale, Ltd.. of 
:l2 St. Lawrence Terrace, London, W. 10, bad gone 
into voluntary liquidation for the duration of the war. 
Information has since reached us lhatsuch statement 
conveys a wholly misleading and quite inaccurate 
representation of the position. 

Accordingly we tender our sincere apologies to 
Hamrad Wholesale, Ltd .. and feel that in the very 
unfortunate circumstances, the least we c..n do is to 
reproduce the circular letter lhat we now gather 
accurately sets out tho position--such letter being 
that which Messrs. Hamrad Wholesale, Ltd., 
addressed to their customers early in September last 
and which reads as follows :-

The Wireless and Eleccrlco/ Trader. 16 September, 1939 
HAMRAD WHOLESALE 

AN EMERGENCY EXPEDIENT 
"You will, of course, know that the war has 

occasioned the can~elling of all transmitting licences. 
This means that for the moment there is no demand 
for many of our goods. Both our directors are now 
engaged, whole-time, on national defence work, 
pending further calls being made upon their services. 

Following, therefore, the example of the Govern­
ment, we ba\·e felt that in such a crisis in our history 
we should take immediately some emergency 
measures to preserve our reputation and goodwill. 
We are without possibility of doubt absolutely 
solvent, and we hope before so very long will be 
fl ourishing again . Why therefore should we wind up ? 

We have sought advice nnd a re told that the 
easiest. cheapest and most efficient emergency 
expedient is by mutual consent to appoint a receiver 
in respect of the very small sum outstanding upon 
debentures issued by the Company. Such an 
appointment can be revoked as simply as it bas been 
made and so we could resume business at short 
notice without cosUy legal formalities. Such an 
C>.-pedient, too, will enable our very good friends to 
have from tbe reeciver any goods in stock which they 
may want in addition to allowing the book debts to 
be got in, so that there will be funds available to 
discharge our current liabilities. 

P lease note that we have neither given up business 
nor even closed up, but arc merely marking time while 
there is more urgent national work to be done, a nd 
so that our directors can do their bit towards 
bringing nearer that dny when nll of us are free to 
give whole time to our individual businesses and our 
country no longer needs us-save as taxpayers. 

We feel su re you will agree there is no need for us 
to apologise, but only t e explain , 

The name and address of the receiver to whom for 
the present all orders and communications should be 
sent direct is, W. n. Carter, F. I nst.P.S ., 7-S Little 
Turnstile, High Holborn, London, W.C.l." 
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BRITISH ISLES NOTES AND NEWS 
DISTRICT I ( North W estern) 

THE Dislrict Scribe (C6CX) would like to 
emphasise the fact that a monthly report is still 
required Crom each Town Representative or his 

successor, notwithstanding the fact that we are at 
present engaged in hostilities. 

\Vhilst several younger members are absent on 
milit1I'y or naval service there are many who are 
able to carry on, although U1eir spare time may be 
somewhat limited through Civil Defence and other 
duties. The bobby we have chosen is one which 
imbues its devotees with an enthusiasm which 
cannot be lighUy abandoned, and there is much we 
can do even though deprived of our transmitters. 

The receiver is the weakest link in the majority of 
amateur st.at.ions and we can now devote our time 
and energy to effecting an improvement without 
the distraction of running a transmitter and main­
taining schedules. F requency measuri°' instru­
ments, spee<:h amplifiers and similar devu:es will, 
no doubt, rcccive the attention they deserve but 
seldom receive, and much can be gained by a serious 
study of lhc theoretical side of our hobby. 

With U1e confucation of our transmillers the 
spectacular side of " ham radio" has departed but 
we must look forward to the time when our licences 
are restored and be ready to " get on the a.ir " as 
soon as we receive the necessary permission. 

Developments are likely to be rapid , as they were 
in the last war, and up-to-dn.te information may be 
difficult to obtain. ·we must keep in touch, pool our 
information and maintain our organisation and this 
can only be achieved by frequent and regular 
meetings. 

This month we received only one direct report­
from Blackbum. The Blackburn members have a 
well me.rited reputation for the keen interest which 
they have created in their area, and at the last 
North Western Provincial District Meeting they 
earned a tribute from our Secretarv-Editor for the 
enthusiasm and originality displayed by them in 
building up their organisation. They have shown a 
lead once again and it is up to all of us to follow 
their exam pie. 

Blackburn.-Monthly meetings are held at the 
Town Representative's house on the fourth Sunday, 
at 10.45 a.m ., and there is also an informal meeting 
once every fortnight at the same time and place. 
l\!any members intend to build new receivers and 
there has been a general interchange of ideas on the 
Bubject. One member has joined the R.A.F. and two 
or three are awaiting their papers. Every member 
entering H .M. forces receives a smaU gilt as a 
memento of brighter days, purchased out of sub­
scriptions contributed b>' those who remain. 

If any member of the Society should find llimself 
in Blackbum he will be sure of a welcome from the 
T.R. Visiting hours arc as follows :-Weekdays 
between 18.00 and 24.00 G.llt.T., weekends between 
12.30 G.M.T. Saturday and 24.00 G.M.T. Sunday. 

G6CX. 
C11mberland.-Just before the war the scattered 

membership in lhis county had reached a sufficiently 
high figure to warrant the appointment ol a T .R. 
C6JZ, 6\.\IR, 3BW, 4PZ, SRZ, 2AUM and 20WC 

are society members, whilst several others are 
prospective. With the outbreak of hostilities OJZ 
took a post with the Air Ministry, whilst 3BW and 
4PU have joined the colours. 

Those members still at home are improving their 
receivers and keeping up Morse speed. 

CSRZ, who is acting T. R., called a meeting at bis 
own house on October 20, which was attended by 
3SY, 6WR and 2AUM. The local group would like 
to hear from SBW and 6JZ to whom they send 73. 

Mr. H . Caunce, 24 Vanbrugh Road, An6eld, the 
Liverpool T .R .. requests all members in lhat area 
who are willing to support local meetings to write 
to him stating whether weekday or Sunday meetings 
are preferred. 

Arrangements for the continuance of meetings 
will depend upon the response given to this request. 

CSDI and 2DCG, now with the B .E.F ., send 
greetings to Liverpool members. 

DISTRICT 3 (West Midlands) 
The Annual General Meeting of the M.A.R. Society, 

attended by 4<l members, was held at The Hope and 
Anchor Inn, B irmingham, on October 8. 

lt was unanimously agreed that in view o! existing 
conditions fu ture meetings would talce place every 
other month on Sunday mornings at 10.30 a .m. 

The following officers and committee were elected 
!or the year 1930-40 :-President, Mr. C. Naylor 
Strong; Hon. Treasurer, Mr. G. Hart ; Ass. Hon. 
Sec .. Mr . E. J. Wilson. Committee :-Messrs. W. 
Asher, W. Follis, D. Goudie, G. Lapworth, W. 
Vincent, C. Young. 

~it. F. E. Barlow, who is serving with H .M. Forces, 
was re-elected Hon. Secretary for the duration of the 
war. Mr. W , Vincent was appointed Deputy Assistant 
H on. Secretary. 

The President proposed that all members serving 
with H .M . Forces should be elected membe~ of the 
Society for the war period. 

Mr. G. Brown was awarded the President's Cup 
for the best lecture of the year. l\{r. Goudie was 
runner up. 

DISTRICT 4 (East Midlands) 
As it was found to be inconvenient !or the Trent 

Bridge Hotel to cater !or our 1\tonthly Meeting (the 
news arriving too late for inclusion in last month's 
notes) it is possible that N ov. 6 brought fireworks of a 
kind which have no part in history I Members are 
asked to get in touch with their T .R. for particulars 
ol the meeting in December .... If in doubt, or if 
your T .R. is servin,g, write to the D .R., not forgetting 
to include any items ol interest for next month's 
notes concerning yourseU and your local friends. 

Scarcity of news continues, although we hear that 
CliPA and 3PZ are both at Cranfield, while 3RF is 
with the R.N.V.'W.R. Regular weekly meetings are 
still holding lhc Leicester membership together. shack 
visits being as popular as ever despite the lack of 
gear. Members out of touch should drop a card to 
the T .R., CGVD. Code practice sessions are again 
popular at this station and Sunday mornings 6nd the 
locals keeping up their speed or trying to give 2IX 
more than he can take. CSLD who is al U1e local 
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C.P.O. had the questionable pleasure of "evacu­
ating " his own transmitter I G3AN and 4Bj are the 
onJ)' known Leicester members serving with t.he 
colours; to these and aU others we send ou r 73. 
C5UQ who has moved to Birmingham was a very 
popular figure and keen supporter here for many 
yea.is; tbe choir on I· 7 l\Ic. will eagerly await tho 
return ofthcir vicM 1 Jn the meantime we are looking 
for a cartoonist to sketch Percy with three waist ­
coats, two overcoats and trilby atop headphones, 
holding down a balloon barrage with one hand and a 
teleprinter with the other I Any offers ? 

C2Rl. 

For thcoming Events 
Xov. 19 Scotland "A" District, 2.45 p.m. 

\'.!ICC.A. Residential Club, 100 
Bothwell Street. Glasgow. 

24 Northern Ireland District Meeting. 
6.15 p.m. for tea at Thompson's 
Restaurant, Donegall Place, Bel­
fast. Presentation of 14 !Ile. 
N.F.D. Replica to ClGQXP. 

25 District 13, 3 p.m. at West Norwood 
BroU1erhood Hall. 

26 District 12 (North London Section), 
3 p.m. at G5FA, 35 Torrington 
Gardens, N. ll. 

DISTRICT 5 (West e rn) 
Fifteen members, including GW3CR. attended a 

Saturday a(ternoon meeting held in Bristol recently. 
During the discussion which took place, it became 
evident that Saturday afternoon was inconvenient 
to many whilst Sunday afternoon had to be ruled 
out owing to difficulties connected with transport 
and tho finding of a suitable meeting place. 1"hc 
T.R. is therefore looking for a room where evening 
meetings can be held. when a programme of technical 
talks will be arranged. A~ a result of a suggestion 
made by G6RB. it is probable that future meetings 
will be held on Thursdays coinciding (as near as 
possible) wilh tho full moon, to reduce black-out 
inconvenience. 

The·· CGFS Memorial Trophy " has been awarded 
for the year I 9:l9 to G3YH, in view of bis consistent 
battery low-power work, carried on under difficult 
conditions. 

lt is learnt that G4CM is in France whilst 3RQ and 
3HN are " somewhere in England." 

C80A, 8LB and 8ML. reee.ntJy visited G3LZ at 
Sedgeberrow. and were pleased to see him well again. 
He is eager to resume his R.:-1.V.\V.R. activities. 

CSDT and 8'.\lL have had their Morse keys 
returned and. with the aid of G5BK's sounder , 
J\lorse practices are now regularly held . Meetings 
take place every Friday at GSDT. 22 Leckhampton 
Road. Cheltenham, and visitors will be welcome. 

DISTRICT 7 (Southern) 
Croyd<r11.-The Surrey Radio Contact Club is 

tackling tho problem of keeping amateur radio 
going in no haH-hearted fashion with regular 
meetings, whilst October saw the introduction ol 
" QRX," a monthly news sheet, initiated wiU1 the 
excellent idea of keeping their members now abroad. 
or in other parts of the country, in touch with local 
affairs and with each other. Copies may be obtained 
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(price 3d.}, from either A. B. Willshire, 14 Lytton 
Gardens, Wallington ; or S. A. Morley, 22 Old 
Farleigh Road , Selsdon, South Croydon. Basil 
Wardman (C5GQ). the scribe, has in the tint issue 
set lumselI a very high standard, and in consequence 
produced a worthwhile source of news which will, no 
doubt, be eagerly anticipated b)' local members. 

Guildford.-As far as can be ascertained by the 
D.R. (who is carrying on the job of T.R. for the 
present), the number of members left in the vicinity 
who could get to a meeting in spi te of petrol rationing 
and the black-out is so very small that it will not be 
possible to run them at the previous venues. It has 
been decided, therefore, to hold meetings on the first 
Sunday in each month at different local QRA's. 
Those wishing to attend can obtain details from the 
D.R. 

G8LT has been granted a commission in the R. C. 
of Signals. 8NT has been detailed to G.P.O. radio 
work somewhere in tho south. 81 X has constructed a 
28 and 56 Mc. superhet which is performing 
exceedingly well. 

C5WP. 

DISTRICT 8 (Home Counties) 
Up to the time of going lo press it has not been 

possible to hold a District Meeting. as the regular 
meeting place in Cam bridge, is not yet available. 
Some members have written to, or called upon, the 
D.R. and news from other members will be very 
welcome. 

At present we arc not aware of any District 
member serving with H .M. forces, but several are 
engaged on Civil Defence. C2XV is experimenting 
with methods of cutting quaru. 6JO is converting 
his shack into a workshop and hopes to do some 
model-making. 5DR is in the Auxiliary Fire Service, 
while 5BQ has been busy with billeting, and as an 
air raid warden. GDQ does a good deal of listening, 
and has designed a pre-selector. 2PL is working 
with Standard Telephones, at New Southgate, and 
is, we understand, a frequent visitor to G6CL. 4AZ, 
aiming at 30 w.p.m. is practising as per Webb's 
advertisement I 50V, and 5PU, are on aero work 
·· somewhere in Eogland," and are therefore 
particularly busy. 3"1/VW, who is clerk to a county 
council, reports that he has no leisure time to 
occupy, but 3BK is doing some constructional work. 
:.!DSL. who was with G.E.C .• at Coventry, has 
unfortunately had to relinquish his appointme.ot 
owing to ill-health. !!HIF, of Bridlingtoa. is at 
Sidney Sussex College, and is welcomed to the 
District . XZ2DY. who has been in England for 
some months, is due to return to Burma almost 
immediately. \Ve wish him ·· boo voyage," and 
hope to resume contacts with him at an early date. 

G5BQ. 
DISTRICT 9 (East Anglia) 

We are glad to 1ecord t11at the threads of " Ham 
Radio " are once again being picked up, and that 
our members are attempting to adjust themselves 
to the very different set oC conditions now prevailing. 

The D .R. wishes to support Council's view-point, 
that we must all stick together so as to be able to 
present a united (ront at the cessation of hostilities. 

Most local mcm bers are undertaking one form of 
National Service or another and the names of those 
in H.M. Forces will be found in the official lists. It is 
hoped that the D.R. or hea.dquartcrs will be informed 
of others which may have been missed out. 
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Yarmoutll (which has never looked back since our 
SeCretary's visit two years ago}, seems to be doing 
the most sensible thing, by keepin.g going with local 
meetings. Even iJ it's only a ragchew at one of our 
shacks, what could be better ? Please let tho scribe 
have reports U you wish these notes to continue. 

G2XS. 

DISTRICT 10 (South Wales and Monmouth) 
Ca~d~ff.-·Six members were present at an informal 

meellng held here on October 15 when the posilion 
or radio amateurs in wartime was djscussed. Jt was 
decided lhat future meetings shou ld tl\ko place 
monthly at a lternate QRA's. A cinema show wa.s 
arranged for October 29 at which the local N.F.D. 
films and others were displayed. 

The local group send best wishes to GflFO, GW8N1' 
and 2DXS who are now with the Services. Those 
remaininit " active " in Cardiff include GW2UH . 
2XZ, :l\' L. 4KQ, 5AB, SXN', 8A'.\f, SUH, SWU. 

DISTRICT ll (London N orth and Hertford) 
The first of the war-time series of " fireside 

chats" was held at G6CL on Sunday afternoon, 
October 29. The meeting was a great success. 
sixteen mcm bcrs being present. Tt was good lo sec 
many old faces again and to get back for an hour or 
two into the spirit of " Ham Radio" nfter tlto 
changed conditions wruch most of us hnvo been 
forced to live in for the last two months. Tho meeting 
developed into a general ragchew ancl some amusing 
t.'\les were told of happenings in the early days of 
September when" The Visitations" took place. We 
were pleased to welcome from other Districts, G2WV 
(D.R. for South London), 8KZ and GM8TT. 

lf the response appears to justify it, endeavours 
will be made early in the New Year to arrange one 
or two meetings at the Orpheum Cinema, Temple 
Fortune, to enable the North London groups to get 
together C5FA will be glad to hear from anyone 
willing to orgaruse meetings in his immediate 
loca.lity. · 

Our congratulations to C3DT who recently 
married a YI.. "AA" from South London, and also 
to C60V (omitted from what would have been the 
September notes) whose wedding was attended by 
Gl!CW and 3MS. 

We have been pleased to hear from C3GX, 6CW, 
SOR, SNV, and 8TK who are serving in H .M. 
Forces along with others in the District. 

A disappointed man was 2FVX who received 
notification that he bad passed his l'lforse Test two 
days before the" close down." 

The next North London area meeting will be held 
at GllF~. 35 Torrington Gardens, N .11 (telephone, 
Entcrpnsc 4347). Trolley bus 521 to Blake Road or 
tube to Bounds Green Station. 

C6FA. 
DISTRICT 13 (London South) 

Apologies nre offered for tho absence of notes 
under this heading in tho September and October 
issues. This was due to the D.R. being away " in 
tho country." A rapid survey has now been made in 
South London and the first meeting under present 
circumstnnces has been arranged for a p .m. at 
Brotherhood Hall, Norwood, on November 25. It 
is hoped that all mem bcrs will do their best to be 
present as it is vital to the interests of the Society 
that everyone should do his utmost to keep things 
going. Several of our T.Rs have left the District, 
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but those who remain are doing their best to cope 
with the situation. l\[ay we therefore appeal to all 
to support such meetings as we are able to arrange. 
The D.R. would welcome any suggestions and 
comments. 

May we here and now offer a word of praise to the 
Secretary-Editor and his " home office" for CArrying 
on so splendidly ; it is up to every District to follow 
this lead, so please do not let South London down. 
Good luck to all . 

G2WV. 
DISTRICT 14 (Eastern) 

Should these notes reach members of the district 
who are serving or doing National Service, the D.R. 
will welcome news from them. 

c 1ie1,.,sford.-Local members remaining at home 
are determined to keep in contact " for the dura­
tion" and to continue experimental work. At the 
first meeting since the outbreak of the war, wruch 
was attended by G5RV, 6LB. 2AJF, BRS3650 and 
Mr. F . Varney, it was agreed to resume normal local 
meetings on the first Monday in each mouth. All 
visitors will be especially welcomed 

G5RV is preparing to build cathode ray apparatus 
and testing gear which DX bunting had previously 
held up. G6LB plans n big receiver overhaul. 
2A]F is in the R.A.F. Reserve and is dreaming of 
his wings . BRS3000 reports listening activity. 
G2KG is doing his bit as a Lieutenant in the R.E's. 
VK2XC bas a commission as Sub.-Lt. R.N.V.R. 
(Aux.). . . . . 

C 3SI has received a letter of thanks from tho 
Royal Lifeboat Society in connection with an S.O.S. 
he picked up from a French trawler on the 7 Mc. band. 

DISTRICT IS 
(London West, Middlesex and Buckinghamshire) 

A few reports have come to hand includi.ng one 
from the Hayes T .R., G8FA, who was called up 
with the C.W.R. and not as a. militiaman as reported 
last month. He wishes to be remembered to all in 
the District including G8KZ. Ho is with G3MC and 
both would welcome a letter from anyone sent via 
the D.R. 

So111h Middlesox.- G2VV reports that GSMK who 
is "somewhere in France," would welcome letters 
which should be addreMed 6010572, Sig. Campbell, 
32 W(f Section (GHQ), Royal Corps of Signals, 
B.E.F. 2KI is on the Wireless Register. 2NN is also 
down for National Service, but at present is doing 
A.R.P. work. 8SM is on police work, whlle 2VV is 
engaged in Government work (radio commurucation). 
Local members manage to keep contact. 

IVul LDndon.--G3UQ has been unemployed, 
4AR and 4FS are wailing for calling-up papers, 
8KZ is a chief warden on A.R.P .. 8VM is expecting 
to go to sea, 3XI is taking a " Poly " W rr course, 
2DVD and 2BAJ expect to be called up shortly, 
G6CO will be ~lad to receive visitors but a p.c. first 
please. 2CYF IS On A.R.P., wrulst 6RW is busy on 
receivers. 

Wembley.-GJISR and 2UM are trairung Radio 
Officers for the Merchant Navy, 6WN is busy 
keeping track of members. on· is in the R.A.F.V.R. 

Edgu·a.re.-Montbly meetings take place in con­
junction with the Edgware Radio Society who are 
holding their Annual Dinner on November 25. 
Details can be obtained from G3HT who has joined 
the staff at Webb's Radio. 
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ANNIHILATE DISTANCE 
The World's Entertainment and News 
is yours with a TROPHY!!! 

8 valvoa, S &nd1, 7-SSO mecrff (0 me. to HS kt. TROPHY 8 contlnuou1). Condnuous band1preadln1. lllumlnattd 
____ ,.... _____ 101• tnaraved In kllocydes, with divisions "rminlnrof 
1tttln1• or 800 d11. In I dea. steps. f\ ,F. on all bands. Separate osclll•tor. 8tat 
fr.cauencr 01c:lll1tor with Hp.lrltt pit th controt. Stnd/ Rt«lve 1w1tch. A.. V .C. 
and 8.F.O. on/ o'1 1witd!es. Self.-conWned 1moothln.1 clrciult. Hl&h hnpedan~ 
oulput fOC:ktu are provided lor use of 1tpante P.M. spe:aker atld IAck lnCOl'pontM 
lor alternative headphone 11.se, P1euln.c black cndt:l..tlnlsh ttffl oblnec.. tlu 

A good all-round receiver. I'! In. Ions by 9! In. hi&h by 10! In. deep. For••• on A.C. l00/250 v. «l/ 100 cyd .. 
-G6FO t uppllu. Dffpatdled accurately allsned and urlal tffted. C..h pr k• ill 1 17 1 l. 

• T"O'HY I Sl'IAKER.. Eklanc:ff ,.rmu,ent ma1nec movfn1.coil 1pnker, hout ..cl 
In ctlotex·tlned steel cablnet,flnlt h and dul&n to match TRO,HYt. Q : 6 : lext·ra. . 

• You KNOW THIS bu t pa .. It on •••• A 'TROPHY 
br lnQ• you th• Wor1<1•0 racllo­

eate:rt• Jnment plus the very latest news bulleOn1 ln ENGLISH and 
rrom cou.ntrtes tn wbJch no d m y or censonhJp ot new• la ex.erdMd. 
A TROPHY Short--v• Reeeiver b elps you conllderably to fonn 
opinion• on Important topl"" <JI tb.e da7 •• ,. R"'°"'moad a TROPHY. 

She tnternational octal.cype vtJy-a. Four frequency TROPHY 6 ran1 ... provldln1 a continuous COV•"I• from 6.S to 
--------,..,..- S4S mecr.... Ofrecdy calibrated frequency •cal•. 
lndtpendtnt e1tctrlcal bancl1prtad with 1eparate Ulumlnattd cllal. Automadc volume 
contr-ol and b•at frequency oscllla&or on/ off switches. Sendf,A.•c•I•• switch. Pitch 
control. Provision for u1lnc doublet Input. Headphon• ack. Bull(.fn speaker. 
Cabinet In 1ttel, pleuln1 black cry1talllne finish. O verall dlmtn1lon1 : 17i In. wide 
by 10 In. hl&h by 9 In. deep. Oe1patc.hed accurately a.llcn.O and ready for opentlon 
on A.C. 200/250 v. 40/ IOO qdti tuppllu. Cub price (IO 1 If ; 6. 

New 2-Sta&e 
PRESELECTOR 

e Employ ln1 
0 E. •• 1eries 
YOJ""t:14 

• s lloi>dr. 7 .. 
550 .... .,.,. e Frequency 
wn;ni Ottd 
900• In t• 
Jt~. e Self.powered 
for A.C. 
200j250 •• 

This ftF. ampllner repreHnu 
un1aac:1ble value In perhaps 
on• of the mon useful of 
ac.quls1tlons. For use with 
a ny kind of ••t. Increases 
slcnal strenrth. ••l•ctlvlcy 
and ran1e and redutt1 s.econcl 
channel lnterfertnce to 1 
minimum. Selector and 1encl/ 
rtcelv• switches and lnpuu 
for 11n&1 ... wfre or doublet 
aerlal1. Dimensions : 11+ In. 
by 12. In. by 9t In. dHp, 

Cuh price a : • I ' · 

IMMEDIATE OEJ.IVEAY on o/I POST OROW. Eoq 
T.,,,.. Avoiloble. CALL£/IS ; Note London Sh-· '°°"" ci~en k/flW. 

TROPHY S/W 3 
R•1en•ndve 3-valven for A.C .. 1.ncl 
battery use (A.C. model. l plus rect.). 
w1th a really 1mu.ln1tr hl1h dear•• of 
sensldvlty. Wav•ran1e, usln1 ••lf-
~~l~~\s001~.~~: •. •K~~~~~ ~~;r~l:n"d 
callbrattd seal•. Bullt-ln speaker and 
phone lack. W/rtJeg W orld and m1nr 
u.sert havt conf'lrmed the apabllltl•• 
of the TROPHY l. recomm•ndld 
wfdt every connd•nce for all-wortd 
shon ... wave contact.. 
9ATTlllY H O DEL. Complete 
with collt for 11 t0 Sl metret but 
les.s batttrlu. Cash price '-' : 6 1 6. 
A.C. HODIL. Complete with coll1 
for 12 to 52 motru. Cash price " I II ''· If exc.ra 1elf-locatln1 coils requlr·ecl 
for «»mpltte covera1• 6 to SSO 
m•tr... add 11/ 6 to TROPHY ). 
Cash Prlcu. 

PETO SCOTT Co. Ltd. 
77 (Tll) CITY llOAD, LONDO N , LC.I 

Telephone CUuold 9875 
41 HIGH HOL9011N , LONDON, W.C. I 

Telephone HOlborn n11 
Wett End London dem.,utrolloru, II. E. H . LTD., 70 Wl1more S t reet 
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Local news is scarce but we learn that BRS2398 is 
now in lhe R.A.F. in Bedfordshire. 2DL Y is experi­
menting with C.R. Tubes. , 

The D.R. will welcome news of members who have 
joined the forces and he promises to write to as 
many as his limited time permits. He would like 
home-side members to write to those who have been 
called up and suggests that the latter may Like to 
send their replies in a form which would enable 
them to be included in the District Letter Budget 
which should be revived to enable us to keep in 
closer touch. The letter from GSFA is an example 
of the necessity of the budget as he sends word to 
several members therein. May we solicit your 
support wherever you may be ? 

C6WN. 

DISTRICT 16 (South Eastern) 
As rt-ported elsewhere, lltr. W . li. Allen (C2U Jl, 

D.R. for Soulh·east England, is now with the B.E.F. 
in France. U ntil an acting D .R. is appointed T.R.'s 
and others with news for these columns should write 
direct to Headquarters. 

• • • 
l\Ir. W . A. Scarr (G2WS) until recently D .R. for the 

East :\lidlands and now resident at 8 Beckenham 
Grove, Shortlands, Bromley, has offered to act as 
T.R for Bromley and Beckenbam. Members within 
easy reach or these towns are asked to get in touch 
with Mr. Scarr, who is anxiou~ to arrange meetings. 

DISTRICT 17 (Mid. East) 
On Sunday, October 29, the Grimsby and District 

Short Wave Society held its first meeting since the 
beginning o( lhe war. Among those present were 
G2VY, 3VQ, 4CZ, 5GS, 6AK, SVI, 8Cl, 800, SKH, 
2AJV and "BRS3699. It was unanimously agreed 
that the Society shouJd continue to hold regular 
meetings and to carry on its work as far as possible. 

The D .R. will be glad to hear from members in 
the District, especially those who are in the Services. 

G6GS. 
SCOTLAND 

Several districts have recommenced regular meet­
ings. or are a.bout to do so, but in remaining distric~ 
transport difficulties, etc. may prove insurmountable. 
Members living in such districts who are able to 
attend meetings in adjoining areas will be welcome. 

" A " Distritt.- A meeting of " A " District 
members took place in the Coffee Room of the 
Y.M.C.A. Residential Club, JOO Bothwell Street, 
Glasgow. on Sunday, October 22 at 2.46 p.m . Mr. 
jack Wyllie CGl\I5YG). Vice-President, addressed 
those present, stressing the necessity of carrying on 
and pointing out that it was a. duty we owe to those 
members at present serving with H .M. Forces. He 
also suggested bow best we might occupy our leisure 
moments, now that we are" off the air," by analysing 
the resul ts of our past el<periments. A discussion 
took place as to ways and means by which we might 
create some interest to keep the membership 
together. ln this connection a committee was 
elected to deal with the matter. The mem bors of the 
committee arc GM6WD, 5ZX, 8Hj, 3AR and 6JD. 
The ne>."t meeting will be held in the same place, 
same time, on )lovember 19 and any R .S.G.B. 
member, service or otherwise, who may be in 
Glasgow on that date will be made welcome. 

Mem bers will be glad to learn that the Glasgow 
Band Occupancy Check Group distinguished them­
selves in the April Check by recording the greatest 
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number o( stations active on the four bands. 
GM6JD thanks his group, namely BRS1205. 2CHN 
and Gl\£8Rl\1 fo• their el<cellent co-operation and fine 
effort. It was fully appreciated by G5\VI . 

" B" Distriet.-A meeting was called for Novcm· 
ber 5 to discuss arrangements for the continuance of 
meetings and also to elect a new D.O. in place of 
Jltr. R. i\CcRobb who was elected D.O. in August. 
The latter expects to be leaving to take up a new 
appointment shortly. 

" C "Distriel.-\\!eetings will probably be resumed 
before these notes appear in print. 

" H " Distri&t.-Expect lo resume meetings soon. 

Correspondence 
To"" Editor, THE T . & R. BuLt.ETIN 

DEAR S1R,-" Relax a11d Ltl Yourstlf Go" was 
the message contained in our October advertisement. 
Evidently the block for that advertisement took th.is 
message to heart to such an extent that it jumped 
clean out and came back upside down, being 
published in this position I 

We should like to point out that although our 
Home Constructors corner horn or our more elaborate 
one for that matter. can be used upside·down, it is 
desirable when t bis is done to hoist it up so that the 
bass chamber opening comes near the ceiling so that 
its radiations are confined by walls and ceiling to 
ith of a sphere and in order that the mouth oflhehorn 
proper shall come at the height at which a window, 
looking through into the studio, wonld normally be 
placed. 

Ji the corner horn is merely turned upside-down 
so that the mouth of the bass chamber 1s half way 
between tloor and ceiling. the bass cham her is not 
loaded perfoctly, while for the sound to emerge near 
the ftoor is unnatural and prevents the result from 
becoming really lifelike. 

Yours failhfuUy, 
VOICT PATENTS LIMITED. 

P. C. A. H . Voigt, 
(Director, Voigt Patents Ltd.) 

(Editorial Note.-We 1rnclerstand that owi11g IQ 
11rgen•y the block in quution was posted dirul to 011r 
printers by another Joumal, and 011r Ad11ertisi11g Mar ... 
ager did 1101 see a ·· p111l" of tlu illl<slratio11 tmti/ it 
appeared i11 011r October issue.) 

" The W ireless World " 
\Vhen The Wireless World made its welcomed re­

appearance on October 20 as a monthly periodical, 
many seasoned readers were quick to appreciate the 
revision to tho format which was so popnlar in earlier 
clays. The smaller style provides a more compact 
and companionable publication. 

The October issue contained many important tech­
nical contributions, ranging in scope from a lengthy 
treatise on Gramophone Record Scratch to a descrip­
tion ol the new "steerable" short-wave aerial used 
for D.F. work. The usual topical features and care· 
fully prepared reviews (including a full description of 
thA Pye lnterna.tional Model 906) appeared, in addi­
tion to a brief description o! recent inventions. 

At the new price of ls. our contemporary should 
receive the suppo.rt of every amateur enthusiast who 
wishes to keep abreast with all aspects of wireless 
development. 

Our best advice is place an order with your news­
agent today and avoid disappointment. 
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Band Pass 
Filter Crystals 

~ (See article in this issue of the 
~ BULLETIN by E. L. Gardiner, B.Sc.) 

Ground to any specified frequency 
between MO kc., and 500 kc. 
and supplied in selected pairs to 
give any desired band width from 
200 cycles to I 0 kc. 

PRICE PER PAIR 
mounted in compact 
air gap holder 

£1 17s. 6d. 
Single crystals for any frequency between 440 
and 500 kc., for use in the Lamb type filter can 
be supplied mounted in the normal f in. pin 
spacing plug-in holder at £I 7s. 6d. each. 

The QUARTZ CRYSTAL CO. , LTD., Klnsrton !load 
NEW HALDEN, SURREY. Telephone: Molden 03:14 

THE CANDLER WAY 
TO CODE SKILL 

I T'S easy to learn (ode the Candler Wl&y. 
Here Is a 1dcntlfic sysc:em of code 
lnscructlon, dove.loped over many yoar.s of 

practical t.eachlnc oxperlence, that Is world .. 
famous. Candler students arc correctly 
nucht rlaht from tho start, wich the proper 
fundamentals, 10 that their procre» b truly 
a.mu.Ina .• 
With this synem you learn to read code by 
sound , just u you re:ad print by s1cht, In a 
few weeks' time you wlll accompllsh far more 

. than with months of undirected practice. 

Lltenlly thousands of hlch-speod commerclal and amateur telo· 
cnphins owo their remarkable proficiency to Candler TralnJn1. 

Send for the F,..e., BOOK OF FACTS,'" It clves foll lnforma.. 
tion conc.ernlnc the subjects c.ovc.rod by tho C'OuNcs for Beglnner"S 
and Operatori who w1th to lncreue their w .p.m. speeds. 

Junior Scientific Code Course for besinners. Teaches all the 
nece.s:sary code fundamenuls sclcntlncally. 
Advanced H lsh·Speed T eles-raphins for op41rator1 who want to 
Improve their speed and technique. 

Telo1raphtouch·Typewriting for thote wf'O want to become 
t)(pcrt In the use ol the typewriter. 

Terms, cosh or monthly poyme.nu. 

(Room 55) i:il, KINGSWAY, LONDON, W .C. I 

CANDLER SYSTEM CO. 
Cami/er System Co .. Ashvilu, North Carolirra, U.S.A. 
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::===:ELECTRADIX=:=::= 
••E"CU"'Y M ERCURY TUBES for lle lays and 
"" ~ ~ Swltcti .. wlll ope.rate almost lndoAnltoly, 

.,_ause they are hermt cically Hated and 
absolutely 1a.s dcht. 
S. P. H l!llCURY CONTACT TUBES, 
5 amps .• 4/ -: 10 amps., S/ -. 
RELAYS. Sele«or 15 way. 8 ianc, Auto, 
10/~ Slncle-blade No. I Relays. 1.000 ohms, 

6/ 6. No. l. l.000 ohms. 1/ -• C.0. Relays, No. 5. polarised, 1/ 6, 
and so on. 16 d istinct typos In a-tock. Tra.nsmltters, Relays, 
Sounder Type, S amps., IS(.· · Yankee Ham Relays, 716. Ship 
Mqnetk. IS/ ... C.reod Po at'ised. l·way. U / ... Ask for Relay 
brochure "S.W." 
SUl'ERSEN SITIVE HOVING COIL RELAYS. For operation 
on SO micro-amps. Small panel 24·-ln. so. m/ ma. Rolay W . I ro,. 
photo ceHs. •s;... lab. typo Movlnc Coll Rela,ys. Centre of l 
contacts. hul & Weston. fu lly suara.ntHd. Half pl"lce, 60/ ... 
MEGGERS. 100 volts, 200 volts, SOO volts, :and f ,000 volts, from 
U/10/~ 
LABORATORY METERS. Naldar sub-nandard mf,.ro r tea.lo 
moving coll, 6 in. x 7 Jn., 20 m .v. per div., as new, 65/ ... Unlplvot, 
Cambridge and Paul, dol. 3 mlcroa.mps. per d iv. Paul Frequency 
mecer, .scaled 80-800 poriods. Panel Frequency meters. SO cye:les, 
SO/ - : 500 cycles, SS/ -. c.z. Heuer Voltmeters, 'J4/~ C.p•clty 
Brld(OS <o 10 mfd. che•p. O.C. Wattme<ers. J.S/ •• 
GALVOS. Sllvertown Asatk. brass cue, Horlz.. '2.0 ohms., 7/ 6. 
Typo '' G •• brldce-aa.lvo, 1uspon. needle, 'M/ ·.. Tiiuley 8aHlnlc 
suspen. Mlrl"or. O . Gambrell, ditto, vort., brUS case, £.4. Sulllvan 
Marine Reflectlnc. flne, £4. 
BRIDGES, etc. Slider rype. 37/ 6. Pocket Brldce, U . Plu1 types, 
portable. G.P.O., £7/ 10/ •. Sllvertown. U. P.aul typo 4-dlal, che:ap. 
Unfvtrnl Shunu. fs/ .. Reversing Keys, etc., cheap. 
Meters for Switchboard, 3 In. to 8 In., all ranaes In sc:oc.k for quick 
delivery. 
EMERGENCY ELECTRIC LIGHTIN G . Provide aplnJt 

railuro of llghdnc In sheltel"I, he:adqua.rtors, homeJ and 
factorlet . Havo your own Petrol E.lectrlc Ll&ht1ns and 

Char&ln& Pl•n:Oo Sl!TS llEADY FOil IM MEDIATE 
Ci) DELIVERY. Hall kilowatt ond other 

sties. 
FOR £16 ONLY. A 500-w•tt, sln1lo 

~~~~-~~~ cyllndtr 2-stroke, water cooled, stdl· 
' oillnc Stuart Turner enclne; mag. lg.n., 

coupled to S0/70 volu, 10 amps., shunt dynamo, 1.000 r.p.m. £16. 
No increue In pr-Ice; these a.r• £40 seu ready lor Immediate dellvory. 
FOR £tl. A ISO.watt En1ine and Dynamo on slmllar lines but 
coupled to 2S/ l0 volts, 6 amps. dynamo. 
SHELTER PHONES and operators exch:an1es; wire :and cablos 
cheap. Edison s-t•el atora.se cells. Switches a.od Meters. Helios 
and Slcna.l Lamps. Morse Keys and Bunen. 
Fussy Dugouts or 111.ve.ntllatcd shelters must bo kept frosh. 
A.R~P. SHELTER Ventllmtlon a.nd Air Condic.ionins. Comp"&ct 
unit, drive off A.C. or O.C. mains, 80 watts; 9 In. Blower, 20 cub. ft. 
fresh air per min. 25/ - ls a barpln price. 
WET WEATHER ELECTRIC PUMPS, lor A.C. or O.C. 11 v. to 
230 v. Centrlfupl aJl-bron"IC pump, throws 12.0pls. r,er hour, n / 6. 
Type R pumps, Twin pitton typo for dralnlns she tors, du1outs. 
etc., U / 17/ 6. 
H OVI N G COIL HIKES. Torpedo P.M. movln1~oll mike, model 
T.M., needs no battery, d irectional correct rrequency response, ldoal 
for P.A. and r·ecordins. SS/ · · Table stand. 7/ 6. Trand., 7/ 6. Epoch 
type ditto. a very robu1t and hand1ome P.M. M/ C. miko, )S/ 6 : with 
table sta.nd, 42/ 6. Truuforme.r, 7/ 6. 
FLOOR STANDS, 16 In .. 12/ 6 ; 37 In. IS/ -; '48 In .• 18/ 6. 
KEYS. P;>nol Keys to lold up fl>t. 6/ 6. Fullerphone double 

actlnt Ke!ys, 6/ 6. Mors.e Key. solid 
lacquered brus on heavy polished 
bue. 7/ 6. Three-colour llsht 
Switch So)( with morso key ror 
code alcnafl'. 4/ 6. WaJter•• 
enclosed Key, illl b;akellte, 17/ 6. 
S. G . Brown rype. <U/ -. 

SOLENOIDS. 6.voltfor rela-y or d istance switch. core t ravel I -In . 
pull I oL. l / 6. A.C. Maanatos, 230 volts, 30 m/ a., 14 ou. lilt, 1/ 6. 
A..C. All volu,·u and .slies:. 'State w1.nu. 
ELECTRI C SOLDERING IR O NS. H .. vy workshop type. 
125 wnu, ll0/250 volts. 6/ 6. Worth IS/ · . 
C HEAP METERS for Tott Work. Bargain In portable mov. coil 
by Everet~ Edccumbe "°'120 volts scaJe. Cheap ror conversion to 
home-made u.sters. 12/ 6. 
·r&LESCOPES. Navy Teles:cop. s, hand sportt.N. 
li/•. Gun type, 17/6. sr.-EMERGENCY PARCELS of useful stand-by 
e ectrlcal and radio rep.al,. material and appantus , 
7 lb. lor 5/ ·· Post Free, 

Don't .Jorgtt 10 send now for OUT Bargain Ust "T .R.'" 

ELECTRA.DIX RADIO S 
211 Upper Tham .. St., London, E.C.4 .. Phone: Central "611 
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************ 
WASTE AVOIDED 
W E cannot get a permanent magnet which is u dfective 

•• out dectro-rnagnct. Fortunatdy the cost of a fide! 
ttctifiet can often be avoided. 
The power pack of the normal 
12-wa.tt ampliiiet can supp!r 
the excitation for a VOIGT 
loudspe.ker and also operate 
the output vslvc(s) al reduced 
wattage. 
Hijh efficiency enables the 
VOIGT loudspeaker to give 
ample power for high qullity 
domestic reproduction with 
only 2 wam input. 

Perfonndce witlo ~y. 
c.-h .. if .. diBicuky, 

Homo Co--.. C..- Ho.n ..;u. a... Cbunb.r. 
PRICE reaJg made £7-15..0 
Twin dioo>hratm unita from £ 15 

PlfOJt Ulrilt for LUcraturc, 

VOIGT PATENTS LTD. 
THE COURTS, atLYlllDAU, LDllDOll, I .Lit 

T <hi- : SYD.nl- 6666 
RqJ. Offea: 22. c..ti. St...,,~ E.C.I 

************ 

RADIO OF YESTERDAY 

THE T. c!>- R. BULLETIN, November 11139. 

£ALIBRATE WITH TIO 

HALLICRAFfERS H.T.7. 
Frequency 'Standard. 
The calibration or receivers 
or the broadcast, com­
munication and ul tra high 
frequency types. Is only 
one or the many uses to 
which this Instrument 
can be applied. Manu­
facturers or receivers, 
amateurs and laboratory 
staffs will find It a valuable 
addition In workshop or 
lab. 

ORDEll ONI NOW f­
Callbradn.1 R.ac.elY•"· Ch• <kfna 
Tran.tmlt·rer Frequency. loc;:a.. 
tins wanted 1l1nah and where 
ever a Standard Frequency b 
required. 

WEBB'S 

PRICE COMPLETE 

£10 7 0 
/u full uie• ore uplol~ In ell. 
doto 1heet Jupplled whit toch 
fostrument. 

RADIO 
14 SOHO ST., OXFORD ST., LONDON, W . I 

,,_. : Gerrard l089. 

is ELECTRONICS TO-DAY 
The scope of Electron Engineering is illimitable 

and you cannot afford to ignore it 

"TELEVISION AND SHORT-WAVE WORLD " 
HAS ENLARGED ITS SCOPE. THE TITLE IS NOW 

Place an 
Now on 

order with 
Sale. 

your I f6 
Newsagent Monthly 
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ON ACTI V E SER V 1·c E 
SECOND LIST 

W E are proud to publish a second list of 
amateurs who have joined H.M. Forces. 
In several instances details have reached us 

indirectly (especially in the case of members serving 
with the B.E.F.), therefore, although every effort 
has been made to avoid errors. it is possible that 
some may have occurred. In order to keep our 
Roll up-to-date we again ask all members to advise 
us of their service details as soon as possible after 
enlistment. Particulars should be sent to the 
Secretary-Editor, R.S.G.B .• 16 Asbridge Gardens, 
London, N.13. 

The present list contains information received up 
to Novem ber 2. 

Regiment 
Pre-,var 

Rank and Name Call or 
or.Branch B.R.S. 

2nd Lt. R. W . Addie .. . R. C. of S. GSLT 
A.C.2 W. H . Allen ... R.A.F. ... G2UJ 
Sig. E . P . Appleby ... R . C. 0 £ S. GSZD 
P./ 0. H. Assig ... ... R.A.F. . .. G5Hl 
A.C.2 D . R. Aston ... .. ... GSDR 
A.C.2 E. F. Baker ... 

R.'C. of S. 
. .. G50Q 

Sig. H . G. Baker ... VU2BM 
Sgt. C. F . Barnard ... R.A.F. ... GSAC 
Sig. W. E . Bartholomew R. C. of S. GSCI< 
Gnr. P . M . Bartlett ... R.A. . .. G30K 
Cpl. H . E. Bennett . " R.A.F. ... GSPF 
Tpr. D. G. Blair ... R.A.C. . .. GSVU 
-A. \V. Blow ... ... R. C. of S. G2TT 
- J. L. Bowes ... ... R.A. ... G4.MB 
Sgt. H . D. Bramwell ... R.A.F. ' G2RF . .. 
Orv. I/ C. E. Brannan R.A. ... 2HHW 
Tel. J. H . Brazzill ... R.N.V.R. .. . G3WP 
A.C.2 D . E. B ridges . " R.A.F. ... BRS. 

935 
Lt. W. G. P. Brigstocke R.N. ... G6ZQ 
A.C.2 M. A. Brookes ... R.A.F. ... G50I 
A.C.2 H. C. Broom ... . .. 2CWW 
Tel. A. H . Broomneld ... R.N. ... G60Q 
Sgt. A. L. Browning ... R.A.F. . " GSTK 
A.C.2 M. Buckwell ... .. ... G5UK 
Cpl. R. A. Butterworth 

R.A.O.C. 
... GSBI 

Ca.pt. R. H . B. Candow ... GM5SC 
- J . C. Carslaw ... R. C. of S. 2ACY 
Pte. P. E . Chipperfield R.A.O.C . ... 2FBH 
- J. R. Christopherst ... R.N. ... BRS. 

3051 
L./ Tel. R. Clark ... 

IfA.F . 
. .. G6BJ 

A.C.2 L . J . Cleggett ... ... BRS. 
2834 

Sig. J. Cleghorn ... R.E. ... GM3BZ 
A.C.2 B. Coia ... ... R.A.F. ... GM3HY 
A.C.2 N. Coleman ... 

R .'A.O.C. 
. .. 2DHL 

St!./ Sgt. C. Collins .. . . .. GSSC 
A.C.2 R. j . Co{!;er• . .. R.A.F. ... GSBX 
A.C.2 V. T. S. ribb• ... ... G3A!'l' 
Mid. L. Davie ... ... R.N. ... BRS. 

3'157 
A.C.2 D. F . Davies ... R.A.F . . .. GSRQ 
A.C.2 L. S. Davies ... .. ... G3ZF 
L.A.C. A. Dickinson ... .. . G4.DP 
Act.W.Tel. J. Dickson, R.N.V.(W.)R. G2HV 

B.Sc. 

Rank and Name Regiment 
or Branch 

A.C.2 H. C. Doherty ... R.A.F. . .. 
A.C.2 E. R. Dolman ... 

R.·c. p! s. 
. .. 

Sig. T. P. Douglas ... 
Tpr. N. Druce ... " . 4th Cty. of 

Lt. A. F. Dean°e-
Lon. Yeo. 

R. C. of S. 
Drummond 

Sig. A. Dunn ... .. 
Gnr. H . H . Eyre .. . R.A . ". 
A.C.2 R. H. Farr ... R.A.F. . .. 
A.C.2 H . M. Fenton ... 

R.'A. 
... 

Gnr. D . W. Flavell ... ... 
Sgt. J. M. F leet .. . R.A.F. ... 
Ft.fLt. A. Forsyth ... 

R.A.o.c. 
... 

- L . Frank ... . .. . .. 
Sgt. W. B. Gilhespy ... R.A.F. . .. 
A.C.2 C.H. Gould• ... .. " . 
A.C.2 C. W, Cuy• ... .. ... 
A.C.2 N. Guy . .. ... 

R.E. 
. .. 

Spr. L . Hardie ... ... " . 
Prob. Sub.-Lt. R.N.V.R. .. . 

G. Henderson. 
A.C.2 J . A. Hobson . " R.A.F. . .. 
Capt. W. D . Horniman R. C. of S. 
2nd Lt. D. G. Hull . .. .. 
Sgt. G. Hutson . .. R.A.F. ... 
Sgt. F. Inchley . .. 

R.N. 
. .. 

P .O.Tel. H . T. S. Jeal . .. 
A.C.2 W. D. Johnson ... R.A.F. . .. 
Ft,/Lt. K 1 owers ... .. . .. 
A.C.2 G. F. Keen ... .. . .. 
A.C.2 E. Kestin . .. .. . .. 
A.C.2 L . S. King ... .. ... 
A.C.l N. Kirby ... .. . 
P.O. J . Kippax• ... R.N. . " 
-J.M. Kitk ... R.E. ... 
C.Q.M.S. C. W. Kirk ... - ... 
Cpl. B. Lagden ... R.A.F. . .. 
Ft. / Sgt. A.E.Lambourne ... 
Gnr. W. Lee ... ... R.A. ... 
A.C.2 T. A. Lewis ... R.A.F. . .. 
P. / O. G. G. Livesey 

R.'C. of S. 
. .. 

M~. W. H. Lloyd, M.C. 
A. .2 T. M. Lott ... R.A.F. " . 
A.C.2 J. F. Lucas• ... .. " . 
Sgt. E. A. Luckhurst ... 
Sig. F. E. Marshall• .. . R. C. o! S. 
L.A.C. N. H . MeanweU R.A.F. ... 
A.C.2 C. E. D. McLean• .. . .. 
A.C.2 C. G. Merrison• 

R.'C. of S . 
. .. 

Sig. G. B. Moss ... 
Sgt. Ji'. C. Mortimore ... R.A.F. ... 
Gnr. J. Nelson ... R.A. . .. 
A.C.2 M. A. Newman ... R.A.F. . .. 
Ft.fLt. L. E. Newnham 

R.'E. 
. .. 

Spr. N. V. Nichols ... ... 
A.C.2 A. Oughton ... R.A.F. . .. 
War.Tel. W. J. Page .. . R.N.V.(W.)R. 
F ./ O. C. H. Parsons ... R.A.F. ... 
A.C.2 T. Paton• . .. .. . .. 
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Pre-war 
Call or 
B.R.S. 

G'1HP 
2DCG 
GM3BA 
BRS. 

2600 
BRS. 

1593 
G3PL 
G5KM 
GSJJ 
GSGG 
G3PG 
GWSJY 
G6FO 
G4NU 
G6GS 
2FGH 
GSTH 
G2DN 
2FHH 
GSJV 

G5BX 
BRS8 
BRS. 

2933 
G6GH 
G3AG 
GSHH 
GSNS 
G5ZJ 
2BIL 
G3ZL 
G4IB 
G6FV 
GSAK 
G6ZO 
G4CL 
G3GX 
G5AO 
G6LZ 
2FTO 
G2LX 
GSTV 
2ClN 
G2HK 
G3DB 
G2XQ 
2BlC 
2·CLS 
2ADJ 
G4NB 
GSKI 
G6XG 
G3DZ 
G6NZ 
BRS. 

3376 
GSBQ 
G3PA 
GWS:NF 
2DVV 
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Regiment Prc--w-ar 
Rank and Name Call or or Branch B.R.S. 

I I 
Regiment Pre-,,ar 

Rank and Name Call or or Branch B .R.S. 

Mid. A. J. R. Pegler ... R.N. ... BRS. 
Spr. R G. Smith ... R.E. . .. BRS . 

294.7 
Sl82 

A.C.2 'R. 0 . Pettigrew R.A.1'. ... C4BQ 
- :'11 . Piltam ... ... R.N. . .. DRS. 

2977 
F./0 . C. R. Pinnt ... R.A.F . ... G5CP 
Tel. C. W. Plimmcr ... R.N. ... BRS. 

2786 
A.C.2 J. Pollard ... R.A.F. ... C31Y 
P.O.Tcl. H . Punch ... R.l\. ... GOU~~ ZBI 
A.C.2 V. C. Raynor ... R.A.F . ... COFZ 
A.C.2 W . T. R ees ... .. . .. GW3Cl1 
A.C. I V. Richardson~ . .. .. ... C4XC 
A.C.2 R. W . Roberts ... .. ... BRS. 

370-l 
A.C.2 A. D. Rock .. . .. . .. CSPR 
L.A.C. R. W. R ogers . . . .. ... COVR 

A.C.2 j. Starkey ... R.A.F . . .. CW6KY 
A.C.2 P. Stein ... ... 

R.A .O.C. 
. .. CSNV 

Ptc. D . Sutton . .. . .. C3NB 
A.C.2 H. M. Swann ... R.A.F . . .. G5MS 
A.C.2 T. 0 . C. Tallboys .. ... 2ATK 
A.C.2 P. E. Taylor ... .. . .. C4RX 
Sgt. P. Tremaine ... .. ... GSPB 
A.C.2 M . Trier .. . ... 

n.'c. o( s. 
. .. CSVH 

Sig. A. E. Tupman . .. G3ID 
Cpl. C. D . S. Underwood R.E. (Postal C5UD 

~tion) 
P.O. E. Vaughan ... R.N . . .. G:!VA 
D .R. G. Verry ... . .. i\nti-Tank C . 2CDQ 
Sig. G. F. Wakefield . .. R. C. o! S . C5\VG 
2nd Lt. ~. T. Warren ... n. c. of s. 2BLB 
Lt T. C. Whimster ... R.A.0.C . . .. CSUJ 
A.C.2 T . S. White ... R.A.F . . .. C4DS 

F. / O.l'Med.) J . Schole- .. . .. G2TR 
field. 

A.C.2 H. w. Simpson, .. ... CSDl 
D.Sc. 

Tel. H . P. Wiggins ... R.N . . .. C2CP 
F ./ O. G. H . 'v\'llliams ... R.A.F. . .. G3BJ 
Cpl. T. B. Wimbush ... 

n.~\.o.c. 
. .. CGHP 

Pte. R. j . Woods .. . ... :lAJD 

t Rtcord~1I at R.A.F. /a&t month. 

CRYSTAL CONTROL 
FOR A LL-

e.ANo. ACCUAACY. 
(o) I · 7S Mc. 16/ 6 ± I kc. 

3·S and 7 Mc. IS/ · ± 2 kc. 
.. 14 Mc. '30/ · ± S kc. 

(b) 100 kc. . .. ... IS/ 6 ± O· I kc. 
Temp. Coeff. (o)-(23 x 101 ) 

(b)-( s x 101) 
Enclosed H oldeN , plus-In type, suitable all ba nd1, 11/ ' 

BROOKES MEASURING TOO LS, 
51·53 Church Street, Greenwich, Lo ndon, S.E.10 

Tel.: Grunw1ch 1828 

TO ADVERTISERS 
To aubt you lo .. carry on " the Council of th• Sodecr have 
authorJJed u1 to reduce the l"l:tes for- advertlslnc br lJA•o 

RATES UNTIL FU RTHER NOTICE 

Full Page • £4. Half Page • £2. Quarter Page • £ 1. 
No Serles Oiscounc ollowtd. 

For eovert ind s peclfted faclnc man.er po•ldon1: an addltlon1I 
cosc o f £1 por pacci ind pr-o nu .. 

P A R RS AD V ERTI SIN G LTD . 
121 KINGSWAY, LO NDO N , W .C.2. 
Advert11-1ment Mana.sen to The Radio Soc.lety of Great Brlc:aln, 

INDEX TO DISPLAY ED ADVE RTISEMENTS 

A ut:omadc Coll W inder and Electr ical Equip-
..... 

ment Co., Ltd. •.. ... . .• 205 
hrn.ard Jon .. P ubllca.tion• . Ltd. ... . .. l.U 
Brit ish Mechanical Produrtlon1 1 Ltd. (Clhc) Cover Ii 
llrooku Hea1ur1ns Tool• ... lll 
Candle r System Co. ... l)S 
Electradlx: Radio• ..• ... . .. ... llS 
GSNI (9 1rmlnaham) Ltd. (Rad io mart) Cover I, 205 
Hey• . Leonard Cover II 
Peto-Scott Co., Ltd . ... 2ll 
Ple-&o Crystals, Ltd . Cover II 
Premier Radio Co. ... . .. ... Cover Iv 
Quart1 Cry.ta I Co., Ltd. ( Q.C.C.) . .. lJS 
11.$.G.B. Saleo ... ... . .. ... Cover Ill 
St:rstton & Co •• Ltd. (Eddy1tone) 119 
Voiit Pa.tents Ltd. ... lJ4 
W ebb's " •dlo ~O, l_J6 

A SIMPLE CARD INDEX SYSTEM-
(Co11li1111ed from page 216) 

enter any additional in formation on exis ting cards. 
The presence o( a card in the index is then proof that 
a QSL has been sent. 

To sum up, U1e facilities offered are:-
(1\ Quick reference as to whether a station has 

been worked before, wit.h a consequent saving in 
QSL cards. 

(2) Check on QSL's received. 
(3) To see at a glance how many times a par­

ticular station or prefix has been contacted. 
(4) A handy cross·rererence to the station log, 

enabling tho operator to turn up the correct page !or 
£urther details. 

No one who takes the trouble to prepare an index 
will ever regret the initial work involved. 
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HEADQUARTERS CALLING 
Life Membership 

We would direct the attention of members to 
Article 27, which states that " At any time after 
election to the Society memben may, subject to the 
app.roval of Council, commute all future annual sub­
scriptions, by payment of ten guineas, which shall 
entitle such mem hers to all privileges and rights of 
ordinary membership for the remainder of their 
lives." 

Applications for Life l\tembcrship should be 
addressed to the Secretary-Editor. 

Changes of Address 
Members in H.M . Forces who anticipate changing 

their address at frequent intervals are urged to 
arrange for Tmt T. &. R. BULLETIN and other 
Society correspondence to be sent to their home 
address. Providing re-direction is made without 
delay no extra stamp is required on the wrapper or 
envelope. 

Magazines for Me mbers on Service 
Several members serving abroad with the B.E.F. 

have intimated that they would be glad to receive 
technie:>I and other maga>ines. Those in a position to 
forward books ciircct to France arc asked to write to 
Headquarters for the names and addresses of Service 
members who have informed us that they would like 
to receive them. 

Service members are likewise asked to communi­
cate with Headquarters in this connection. 

Ham Hospitality 
Apropos the editorial comments which appeared in 

our last issue it bas been suggested that Head­
quarters should prepare and publish lists of civilian 
members who would be willing to entertain service 
members stationed in their neighbourhood. 

We shall be glad to put the suggestion into imme­
diate effect as further proof of our desire to render 
maximum service to our members. 

Santa Claus Knocks Early 
One of our senior overseas members has forwarded 

the Secretary-Editor a cheque for 30s. which he 
wishes to be devoted to the purpose of sending ten 
copies of The AmaltJ1'1 Radio Handbook to members 
with the B.E.F. 

Any member serving in France who would like a 
copy for his kit bag should send a note to Head­
quarters, but remember, first come-first served. 

Our Dominion friend, who insists upon remaining 
anonymous hopes that his offer may induce other 
members, at home and abroad to forward donations 
for a similar purpose. As there are a large number of 
our members in France, we trust his suggestion will 
receive the support it deserves. . . 

;"\>[eanwhile we record our thanks .to the or1g10ator 
of this Santa Claus example of" ham spirit." 

Back Issues 
It is essential during war-time that no more copies 

o{ each issue of T11B T. & R. BULLETIN be ordered 
than are absolutely necessary. ln past ye.'\rs mem· 
hers have allowed their subscription to lapse for 

several months and then asked to be brought up to 
date. This has generally been pos.~ible but under 
present conditions, where paper must be conserved, 
and storage space is valuable, we cannot load Head· 
quarters with big stocks of back issues on chance. 

Members will greatly assist us by renewing their 
subscription promptly thereby making sure that ~ir 
copy of THE BULLETIN arrives regularly each month. 

Members Notepaper 
To meet the wishes of many members we have 

decided to again stock Members Notepaper. This is 
now available in packets of 100 sheets at 3s. per 
packet, post free, or two packets for Ss. 9d. 

American Handbooks 
For the time being, due to import and foreign 

trading difficulties, we have decided not to pu.rcbasc 
stocks of new American publications. 

If trading restrictions ease later, it is anticipated 
that limited supplies of the A.R.R.L. and Radio 
Handbooks will become available. 

QST Subscriptions 
Duo to the alteration in sterling exchange, we 

have been compelled to raise the QST ~ubscription 
rate from 12s. fld. to tns. per annum. Members who 
have, in the past, subl<crihed direct to the A.R.R.L. 
or have purchased copies from booksellers would be 
well advised to pas.~ their order through the Society 
in view of the present difficulty of sending money out 
of the country. 

Reseau des Emetteurs Francais 
We have received official information to the 

dfect that our sister society in France, the R.E.F., 
bas suspended operations for the \\ar period. All 
services operated by R.E.F .. including the QSL 
Bureau and the publication of the journal Radio 
R.E.F. are affected by this decision. 

New Members 
Boxa cououns 

] . L. Wt>.'TER (BRS3711). 125 Balmonal ROA<!, Mo<eaun~. w.a. 
N. BRA,."DOS (BRS3712, 2BZN), HI Pox Lane, N.13. 
St.G!<AL>l&'< J. HAJtlU5 (llRSSns, 2AT'.t), Royal Corpe or SlgDAll<, 

&'\Stem Command li.O. 
R. M. WALLACE (BRS3714, °2BQZ), G9 Oen1 Rood, Ound..,, Anll',.· 
J CliEBVl!ltS (BRS37l6), 10 Bonier Stred, Cnoenod<, ScatlAnd. 
B H G•B&~ (DRS3716). 31 Mooivea. Road, Dcckenham~ Kent. 
s.' \ri:<iro><B11 (BRS3717, 2BTO), II Elmore Rood. Horlleld, 

Bri.5tol, 7. I Id 
p w Wunwo•m (BRS37 18), 109 Torbay Road, llnrrow, M ( x. 
c: ,v. CUAP»AN (BRS3710, 2HFV), "O()mmc," \Vhlte CJoe.e. 

Plomer Bill, llig.b \Vycombc, Duek1. 

DoXl?\'tON A.Nl> I'OllR10N 
R. R . wrrclll!l.L (W6NHK), 612 N. Linden Drive, Beverley 

Hills, California, U.S.A. w. E. Kwo (Bl!RS480), Dank or DrlU.b Weal Mrlcn J,td., 
'lUuun, N. Nigeria. 

QSL Section 
Is your Call Sign here 1 

To assist the Section to clear its files of unclaimed 
cards, wiU the owners of the undermentioned calls 
please forward at least. one stamped: a~dressed 
envelope to ~Ir. A. 0. :lltlne. 29, t<ech1ll Gardens, 
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Hayes. Bromley, Kent ? If you do not want your 
cards; will you p lease send a post card and say so: 
we can then destroy all cards for your cal l, as they 
come in . 

Some o f the cards in file at present are too good 
to be destroyed without one last effort being made 
to have t hem collected. I( o nl v some members 
could see what is in s tore for thein I :MXlA. CR4. 
SVO, VSO. Xevada, New Mexico. U4. Un. U6 and 
others which the average aspirant to the DX Clnb 
would give his sugar ration to possess! 

No further lists of this type will be published and 
all outstanding cards for the calls listed will be 
destroyed after a lapse o{ six weeks from the date 
<lf publication of this issue of T>is BuLLETI N . 

At least three, and in the majori ty of cases more 
t.11an six cards, are waiting for the following calls:-

Gl: AN, AV. CY. DD. DF. DJ. DN. FJ. Fl, FV. 
GH. GM. GP, GR. GU. CW. HO. KS. LQ, MY. NJ\£ .. 
no. RK, Rl\, TF. UB, us. \'T, \ ' X, XA, XF, 
X U. YK. 
G3 : AL. B l , CA, CL, CU, OT, FD, FS, FY. GX, 
GO, GQ. CV. HA. HU. IA. 11), IG, 10, IP. I\', 
I A, J S. l<F, K V, 1<\', LH, LN, LU. LV, LW, MC, 

MG. ML. ~IM. MO. MQ, ll!T, NL, OB, OF, OX, OZ, 
l>C, Pl, QA, QW, QZ, RR. RS. RT, RV, RX, SV, 
TB, TS, UD, UN. UT'. UY, YG, VH . VO. VT, VU, 
WN, WT. WY. xn. xc. XF. XL. XU, xx. XY. 
YC, YM. YW, ZN. 
G4: AK, .\7II. r\T, \X, DC, nl\!. BO. BT'. 10, 
CR, DJ, ON, FX, GF. GJ. GY, GZ. HF. TK. IU, IY, 
JC, JI, JK, JM. J P. JQ, KC, JIT, Kj. KO, K\.V, 
LB, LF, LG. LJ. LO. LT. t.W. MA. MB. MC, MD, 
Ml, MS, MV, NH, !\'1, NR, NS. OB. OC. 00, OH , 
OJ, ON. OR. OT.PA,PC,PH,PK,PN.PP, PQ, PS. 
GS : AT'. /\X, CH, CL, OS, ow. FK. re. IR, Jl. 
J Z, 1.F. M'rl, '.\1R, OV, QX, Rj, RQ. SC. SJ. SS. SX, 
Tl. TZ. Ul3, UF, UQ. VD, we. Xj, XT, XW, YC, 
ZU. ZY. 

G6: /\D, DT, DY. Fl3, GZ, HT. HX, HZ, LL. JO. 
IR JB. JV. JX. KK. KT. KU, J<X. LO, LZ, Ml<. 
MM, MN. NB, NC, NL. NP. NY, OR. OS. Q/\ . QF. 
QS. QV. RA. RR, SC. SJ. SQ. ST, UC, UM. UR, 
UT, UX, V~, \IQ, \'S. W J , \YO, WR, WT, Wl', 
Xi\!, XR, YX, ZG. 
GS: AL, BX. CG. DO. no. DU. FG. FZ. C.I, r,r .. 
GM, GS. HC, H G. HL, JK, l S, IT, IX, JT. KM, KQ, 
KR, KW, KX, LC, LN, LO. '.\'t/\ , :VIV, 'NB, Nl , ' ' . 
OA. on. 01 . C'S. nu. PC. 0 I. 0 1{, (W, QX, R13, 
RD. RS, RX. SB. TK. TV. UC. UI . UP. UR, UT. 
UV, \'T, VO, WH, WV. 

It is suggested that in cases where a member 
knows that a friend. whose call is listed above, Is on 
,\ ctive Service, it wou ld be helpful to collect his 
cards for him. 

G2M I. 

A " Ham Radio " Crossword 
The following is the solution of the crossword 

puzzle pu blish,.d ln onr last issue :..--
ACROSS. DOWN. 

I. Flot top 23. Len. I. Fcedm. 16. N;1.-.. 
S..m. 24. Steal. 2. La.. 17. 0.... 

8. E.ch. 26. I.let. 3. A«. 19. Ill. 
9. Escit<. 28. i..e.<,h. 4. n;... 20. Ent«cd. 

11. Soft. JO. Sere. 5. Owed. 25. A Im. 
13. Nod... 31. Rcapot. 6. B...o. V. Sharp. 
15. Ended. 34. Rove. 7. Met. 29. U... 
18. No;,., 35. L;nk 10. Tod.lie. 30. Sol. 
21. Rio. Coupled. 12. F..,... 32. Pol, 
22. ~t. 14. Ent;c.. 3J. E ... 
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"The Englishman's Home " 

lllembers who have seen the British film " The 
Englishman 's Ho me," which has been showing in 
London, "~II be interested to learn that Douglas 
Walters. G5CV, supplied t he apparatus for the 
transmitte.r, and other gadgets around which the 
whole plot rotates. He also wrote much of the 
scenario for the radio scenes and assisted in their 
direction when the fi lm was" shot" at the Denham 
Studios. Desmond Tester takes the part or the 
" ham " whose station \\las operated under the 
imaginary call Gi EY. 

The plol concerns two spies who turn th.e station 
into a beam station which directs German p la nes 
over London in thick fog. The planes drop men and 
guns by parachute-and then U1e fun starts . The 
R.A.F. co-operated by loaning planes. 

The film was originally banned by the Air Ministry. 
but later passed. 

The Wire less World Diary 
Every amateur worth ltis salt will we.lcome the 

appeara nce of the 1940 edition of this popular 
Diary. To tlie men in the services, no less than lo 
those at home, this handy compendium wi.IJ prove 
infinit ely useful, for as usual it con tains a compre­
hensive technical section in addition to the diary 
entries which give a week per opening. 

The very complete list of world broadcast stations. 
including those working on shon-waves will be found 
particularly useful at the present time. 

The valve tables which include base connections, 
have been considerably amplified to cover many new 
valves taken into service during the year. 

Of particular interest to Society mem bers is a 
1;,,1: o f British transmitting valves. It is unfor­
tunate that for the moment this informatio n loses 
some practical value, bu t its inc lusio n will neverthe­
less be appreciated. 

For the modest p rice of Is. 6d., The II' ireless 
World Diary is wor th its weigh t in " electTons" ! 

• • • • 
Footnore.-How abou t sending a copy to your pal 

with the B .£ .F. ? Forward l1is name and addre-o;s 
together with l s. Sd. t o Headquarters and leave the 
rest to us. 

Mullard Te chnical Bulletins 

No. 9 o f the series of T echnical Bnllctins is·med 
monthly by M11/lar<l Wireless Scrvire Co. Ltd., 
Century H ouse, London, ·w.C.2, contains a further 
comprehensive article dealing with the characteris­
tics of frequency changer oscillator c ircuits and 
Part 2 o f an article enti tled " Carrier Waves with 
Asymmetrical Side :Bands." ,\n instrument for 
n1easuring self inductance and capacity is a.-lso des.· 
cribed. 

For the advanced student or radio engineer these 
Bulletins are of the utmost valne. Applications for 
copies should be made to the above addres~ maki ng 
mention of this ] ournal. 
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EXCHANGE AND MART. 

Advertisement Rates 
MEMBERS' private ad ver tJsem en ts Id . per 
word , minimum ls. 6d. 

T RADE adver tisem en ts. On e inch Sem l­
Dlsplay (max . 50 words) , 10s., hall i nch (m ax. 
25 words : , 5s. T ERMS: Cash w ith Order. 
All copy an d p aym e nts to be sent d irect to 
Adverd seme.nt Mana~ers, P arrs Adver tls ine 
Ltd., 121 Kln~sway, London , W.C.2, by not 
later than the 30th of th e mon th for the 
followinC m onth's Is su e . 

BACK NUMBERS of Radio and QST wanted. 
-J. c. GRAHAM, Aberdeen Airport, Dyce, 

Aberdeen. 

G6DS.-I<nown the world over for quality. 
QSL Cards and Log Books. Send for samples. · 

-QRA, 14 Lambley Avenue,M:apperley, Nottingham. 

THERE'S a "HAM-.AJD " to suit everyone. 
Samples from G6XT.- T1LLOTSON BROTJUlRS, 

Commercial Street, }.forley, Yorks. 

McELROY STRAIGHT MORSE KEYS. 
20 patterns Morse telegraph kcrs in stock. 

including " Amateurs" model at 7s .• Commercial at 
12s. 6d .. De Luxe at 15s. All post free. High Note 
Buzzers, wavemeter type. l s., postage 2d.- Vv1rnu's 
RA010, 14 Soho Street, London, W .l. 

iii 

NATIONAL NCSOX receiver. Only had about 
20 hours use. Complete with speaker. Cost£26. 

Accept f. 18 IOs.-REAo, 24 Church Street, Oswestry, 
Shrops. 

OLDT1MER-G6MN for !st Grade Clear Type 
QSL's and Log Dooks. Send for Samples. 

G, AA, BRS.-G6MN, Worksop. 

VIBRATORS. See our advertisement Page 201, 
October issue.-A. F. BULGIN & Co .. LTD., 

Abbey Road, Barking, E,;sex. 

WANTED.- " Bug" Ke}. cheap, of reUable 
manufacture, must be of modern design.­

(ex-G3GF), 64 Windsor Avenue, Grays, Essex. 

WANTED.- DB20 in any reasonable condition 
but must be cheap.-Write Box 110, "Parrs," 

121 Kingsway, London, W.C.2. 

Patent and Trade Hark A&ents 

GEE & CO. (H. T. P. Gee, Mem. R.S.G.B., etc.), 
51-52 Chancery Lane, London, W.C.2 (two 

doors from Govt. Patent Office). Phone: HOLborn 
4547 (2 lines). Estd. 1905. Handbook free. 

KING'S PATENT AGENCY, LTD.-B. T. 
King, A.M.l .E. (2DI<T), Mem. R.S.G.B., Regd. 

Patent Agent, etc. , Wardrobe Chambers, 146a, 
Queen Victoria. Street, London, E.C.4. Handbook 
and Consultations on Pate.nts and Trade Marks 
free.- Phone : City 6161. Fifty years' references. 

AN IDEAL CHRISTMAS PRESENT 

Price 2f6 

Delivery 7 -10 days 

A LINK 

ORDER ONE OF THE NEW 

EMBLEM CALL SIGN BADGES 

FOR YOURSELF AND YOUR 

FRIEND ON ACTIVE SERVICE 

R.S.G.B. SALES DEPT., 

16 ASHRIDGE GARDENS 
LONDON, N .13 

WITH THE PAST 
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PREMIER 1939 " S v. S " 
COMMUNICATIONS RECEIVER 

The Premier " 5VS •• la a S~vaJve A.C. Suptrhtc. 
Communlt.1tlon1 Receiver of outnandlns de.Ian. 
complttt In evt"Y respect. and lncorporat1n1 many 
feac:ur•• ntYtr before aQJlablt ai this low prfc,t. 
This Receiver prov1des full coverq:e from 12·1000 
mtt"H In S wave \)a/Ids. 

Band I 12-33 metres 
S.od 1 30-90 metrts 
Band 3 9Q...100 mttru 
S.nd 4 loo.560 menu 
S.nd S 85()..2000 metru 

Tubt Lln ... Up.o-6K8 Triode Heicodt Frequency 
Chan1e~F7 t.F. Amplifier and B.F.0 .--607 
Second Detector, A.V.C. and Flnt Audlo-6V6 
Output Tec.rodo-SYJ full Wave Recclner. 

FEATURES : 
S TUBES-Com:rlete Coven.ct 12-2000 metrea­
lllumlnated Ban Spread DlaJ--lndfvfdual Colla ror 
each band-Beat frequency Oscillac:or-A.V.C. 
Swhd'~-Send-Recelve Switch-Iron cored 1.F. 'a­
lln wound Ml1h •• Q " Tunlnc Colls.-Atrlll 
Macchlnc Control-'Phone J&dc-Bnm Power 
Output--Over 4 watts Output-$epva(t Hov1ns 
Coll Spe.aktr In stttl cue to match-$ WAVE 
BANOS-Separne Band Sprud Condanstr whh 
Reduction Drive. 

P'IUCE 

COMPLETE WITH S TUBES £9 9 0 
ANO HOVING COIL SPEAKER 
IN SEPARATE STEEL CASE ... • • 

THE T. 6- R. BULLETIN, Novcn· .~ 1939. 

PREMIER RADIO 
"BUSINESS AS USUAL" 

For Rush Delivery, 
Mark Your Order " TRI." 

PREMIER SH ORT-WAVE KITS for OVERSEAS NEWS 
lncorporatlnc the Premier l·Band S.W. Coll. 11-86 Metres without coll 
chan1Jnc. Each Kit 11 complete with all component1. dlacranu and 1-volt 
••lvu. 3-S.nd S.W. I Valve Kit. 14/ f . ).S.nd S.W . l .alve Kit, ll/ 6. 

DE LUXE S.W . KITS 
Complete to tht last de.WI. fncludlnc all valvu and colts. wlrin& diacra.ms 
and ludd ln.nrvcdons for buHdlnc and workln1. Each Kit ls wppll~d 
with a itffl ChusJs and Panel and usn pluc.&n colts to t.une from 11 to 
170 metres, 
I Va.1¥t Short·wave Receiver or Acfa.ptor Kit 
I VaJ'lt Short•Wl'lt Superhec Converter k it ... 
I Val'lt Short·wave A.C. Superhtt Convener kit 
2 Val'le Shore-wave Rec.elver Kit ... ... • .• 
l Va.1¥t Short·wave Screen Grid and Pentodt Kit 

SHORT-WAVE CONDENSERS 

10/ · 
ll/ ­
U /l 
l f / · 
611/ · 

T ralltul Insulation. Certified superior to cer·amlc. All·brau construction. 
Eully 1an1ed. 
15 m.mld. .•. 1/ 9 40 m.mfd. ... l / · 160 m.mld. 
lS m.mld. ... 1/ - 100 m.mld. ••• l / l lSO m.mld. 
P'REHIER S.W . H .F. Choku, 10.100 mttru, fd. nth. 
1/ 6 H<h. Sueened. 1/ 6 euh. 

. .• 1/ 6 
... l / 11 

Pie-wound. 

S H O RT.WAVE C O ILS, -4- and 6-pln lYJM .. 13-16. ll-47, 41·94. 78-170 
mutts, 1/ · each. w1th circuit. Premier 3.,band S.W. coif. 11·25. 19-43, 
38-84 mttre:s. Suiub1o a.ny type drcvlt, 1/ 1 I. 
UTILITY HICllO C URSOll DIALS. Dirt« and 100 : I Ratlos, 4/ l 

REPLACEMENT VALVES FOR ALL SETS 
E U ROP'A HAINS VALVES 4v, A.C. TyP4J, A.C./H.L. A.C./L. 
A.C./ S.G .• A.C./V.M.S.G .• A.CIH.P •• A.C.fV.H.P .• A.C.P •• all S/J eadl. 
A.C./Pens .• l .H., 6/ 6 ; A.C.JP:if..4. 7/ l: Oct. freq. Chanaet.,1/ 6 ; Oo..ble 
Dlocle Triodes. 7/ 6; Jl·watt O.H. Triode, 7/6. lSOv. al\d SOOv. F.W. 
Rect .. S/ • · l lv •• 1 amps. Gen. P\.trpoae Trtodts, S/ 6 ; H.F. Pens. atLd 
Var •• Mu. H.F. Pen. , Double Diode Tdodtl, Oc.t. fre,q. Chancers. 7/ 6 each. 
Full and MaU-wa.¥t Rectlfief"1, 6/ 6 e:ach. 

TRIAD U.S.A. VALVES 
Wt hold the lar111t stock.1 of U.S.A. tubH In this country and are sole 
8rhhh Olnrlbutort for TRIAD Hi1h-1rade Amer1c;an VaJ¥e1. All typos 
In 1tock. Stand.rd types, S/ 6 each. All tho new Motal·clus Ocul Bue 
tubes at 6/ 6 each, 210 and lSO, 1/ 6 eath. 

Huge purchase of U .S.A. MAINS TRANSFORMERS 
at les.1 than pr• wa r prices. 

Input 110 v. + llO v. A.C. Output 315-31.S • . 110 mA. 
S v. 2 amps~ C.T. 6.l v. l·l amps. ... ... 7/ 6 e.ach 

Input 230 v. A.C. Output ll.S-315 v. 75 mA. S v.''1 a.mP~: 
6,J v. l·l amps. C.T. •.• ... ••. . .• 

Input 100.lSOv. A.C. Output 300-300 v. 80 mA. 
C.T. 4 v. I amp. 

•:• .. .;:s amP~: 
6/ 11 

P'REH IER BATTERY CHARGERS for A.C. Hains. Westlnchouse 
Rectification complne and ready for use. To chars• l volts a.t i Amp., 
11/ 9; 6 volu at lamp •• If / ·: 6 volu at I amp .. 12/ 6 ; 12 volts at I a.mp., 
14/ 6 ; 6 volts at l &mps •• ) 7/ 6. 

ALL GOODS PREVIOUSLY ADVE.RTISE.D STILL AVAILABLE. 

NOW READY I NEW PREMIER 193'/ 40 GIANT ILLUSTRATED CATALOGUE AND 
VALVE MANUAL. OVER 100 PAGES, SEND 6d. IN STAMPS FOR YOUR COPY I 

ALL POST ORDERS to: 
Jubilee W o rks, 167 Lower 
Clapton Rd., LONDON,E.S 

Amherst 4723 PREMIER RADIO 
CALLERS t o: Jubilee Works, or 
165 Fleet Street , E.C.4: Central2833. 
Or SO High Street, Clapham, 

S.W .4: Macaulay 2381 

l'rin laJ ln Cr-mt Rrit.'l.i.n (o r thr I NC. RAOIO SOC'llttY OP Ga&\T BanAL~, 53 \1k1oria Slrcet, Loodoo, S.\V.J, b7 
Sir Joocµb Cllustoo & SoOJ, Ltd., Brcttcobom House, i.aocaaw P~. Loodoo, w.c.!. 
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