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iTfiis tlittlb; set its it0tiving IY.i;·anMle>'gfilhe· fi;!?;t flw~ j;tluij; regc1'1,er'f!:tiv¢ f.~J?)[{. [{ill:;~ ,,)· 
,, h'as it§ usefuliiess ;'-iJzJdspite of the .;uiniver.Sal ipopula'i:lty' Jof tli~t: sufteJilufi\jo9<. 11il.O.r~,,:; 

a1nbitious purposes. vflith its modent miniature battery_ valves, and "its miniature 
batteries, it represents a considerable advance on what cot'iTd;be,done with the sapte 
basic ci1·cuit in the past, 'lVhen regetterati'l'C sets were used Jliitc'l~··'lnore than they 

arc today. · ·" ~::.:~: .. " ... , .. <'""' ·"· 
.... :·• ·. :.· . . 'INTRODl.!(j{.l;~ON . '• <\dv~ntage, as i;.t;);l\q,uld.be n~t((sSaf.l<Jo<·c<lny roi1ly one 

It has f~r some time been the habit of many radio ·~pare valve irt~t'ea,q.·.9t :vr::i.si.l:ll,:Y:·tli_ree;?;·~!l)~~di,ti'<n},; tl1ere 
i enth.u~asts •;;to .decry ·;thl;! onc:e.~popqla; regene.r<~.tive, .. set " _IS no loss o_f ,<lffitl7!f;ft:~:~l!r··so,,,doi;tg."'sn~~:e t?lf~ moj:lerp 
N othirrf§. less than the latest' ·commercial con1tJ1Ui1IcatleJ1s. · sha.~p-cut-off Pe1)~9,~~~' :.,.as·,·,e~emphfie~h-~Y, f:"tl:je. ••. ~~-~A, '~ 

: receiy.er ... J·o .. r. them··' .. t·l~e .. ·Y say, co··.·n·1· ple.tely forgettin.g tha. t . d.·e. SJ:g. ned. a.~. a ra~~-~~.·:·:: .. fr.·· .. ~luency ampJ~~en,-.·:;fan··.·.· ~~t as a 
; there. at':~;: t'b.any oc.c.aswns ·.when- th1'$ :wrv '?f set, )16wevei'e ')_ ~er.y reha*~ a!ld · s~p~'~!ve detector, -~n9 }<;a!l als<? b~ 
: superlative ItS performance may be, IS qUite USeleSS. !",or strt~;pped:a,~ .. ·<,to,tnqd~, nwk11,1~ an excel!en~.,.att~~p_amphfieL 
:example, the newcomer to.:xadip as a,<lwbby, whether .a.s:_ · The ~.F.:t.ci.mnli'fi~i·. Clrqiit .i$ one wiji~h~~~h.as never 
a constructor, or a budding·" "!lam;" ofteri·-realites''that'to · been vef:V~.Poptilar-~· in any kind~.qf set, but/wb'i<::h in this 

• otttl<_ty a !mndrecl poun~s or m_ore on a commer~ial apn!jc~t~o.m: hi:\~ .. !ni.ich:..~o reci::mit'l1erid it. \Y e ~~efer to. the 
• rece1ver w!ll not teach hun anythmg about the practical metJwfi ,oJ• c,ot.wlmg frotl:l~,J)1e plate of the R,iF. amphfie~ 
:side of radio cle?ig~ and c~nstruction. Nor, if he is new to Wflit}fo£; t~t~.de:;te,C;tof'·-val·~,.._]l) tl,~e,; early days oi 

.. to the g<_tme, will. 1t do h1m. much good to tac~le. the reg~~let'~~iY~; s.9~t~;,.,th.l§, ·scheme~;::'."as , . .fro)yned _upon be-
' CO,l}Stritctwn of a .comple,x superhet whose .pnnc1~Jes c . lC·<).'J;- ~t1st1r5:')¥c.r.e ..Jj!Qi ·.<1.11,.t\J~y nught have 
:of, .. op7!·ati01~ he b~rely m~g~rst-:wds, .• as ,)•et.. F,or hun, b~¢ ... ~ s?~·H* ·:k."<},&;C' JY<I.S ab1~·.f(\ dai1}age. the d~tecto_r, 
the"logttal set to start off ~1th 1s -the re.generahve. -:fhe Ftth:ha:t~ ~he:,, ., . :;t.r·~~au~.er',t~rtw<~1t~~; c.racklm~ nms.es m 
outlaY fo:r Pflr~s and va1ves 'fl. n,qL<;)(C~~s~ve",the· poss1b!e ;the,;.qutp)lt:)~l~Ai};'fJW .<;-ttva.!'res J~a,d_.:t~ath~r higher mtcr-
faults m bmldmg and components are much smalle1: m ,-;ele:<;trQde ca:pac~~1~s~: ;theu>r)'o.d~rn cQunterparts, so 
number, and: he has a perfectly good' ~hance :of ''making ··~'tbi:l.t the direct c6rli1t~ ... l'P.U~h~•·Qutput capacity of the 

. it ·• go:· iL)t do~s not ;;tt first. W()t:k properly. Again,,-" RF~' valve .• across ;itl~e,:'det~t.6j,~s. irid circuit had the 
once he has built such a: set, it· 'Will be :-extremely useftJI:< ,t'gbuble effect of limiting .thc<'~uJting range, and, which 
to. him, because in ·spite of the Jin1it:;ttions of a simpre ..-, :.\'\;<1:;1 probably mo.!.·e importan~i · ilf making it difficult to 
receiver, it will very rarely show up to such great dis~, · obt?'in good ·tracking . betwi,eq}.: the R.F. and detector 
advantage· 'that he lortgs • for 'a large a11d lusty ·.supet~het · tutie4 ·~~ti~;cuits .. In fact; iti•i'~v;..t~· almost unheard· of to 
instead. Indeed, many of us who haxe been i\1 the galne · gan·g• tll:efltJnipg of such ,::t~.· .. s.et without using a panel-

. for a long time, and 'vho have· beccitrie qitite blase abqttt ~c0ntlrpl1ed•trim1Uet''1n tho!~erial circuit. In this set, how
cverythi'!g except the "hottest" multi-valye receive'rs, ·. cvC.n.~,it. has ~ceii:l:O.i.f~d:"e}lt}t:ely,J)ractical to dispense '':ith 
have qmte forgotten how well a set of tlus nature can .an aen<tl .. ,.t_nmmer•;: and.·. yet to have accurate trackmg 
perform. For low noise level and high sensitivity, fo- · .between tl1e:h'lo:.r,i:rcuits .. This is done by using a pre
gethef ·with quite adequate selectivity for all ordinary set ttdmmer,'·c, ·(m the circuit diagram. This is set at the 
purposes, and combined with low first cost, the set that dghC value to make the. stray capacities across the aerial 
used to be des<;ribed as .. one-.~of, ,RF., detector, and one of cirqtif equal to those• across the detector circuit, as a 
audio" takes quite a lot of· b'eatifl'g;, e~.en today. And result of which the coils can lw adjusted Jo have identi-

. where< a S\'nall, easily pottable· receive1' :)s .1weded, as cal ifi;duc.:tences, thereby keeping the circuits in tune with 
when camping, there is .no kind' of ''set whidi' w1H·,~give each Qth'ef·:at all, points on the dial, a~d on all coil 
comparable performance 'for. the sam-e size 'and w~ight:- · .. range-!): :,1 ' . . 

_If 1.s ·with, _t_hese. icl~a:s ·in 'view, then, '.that ~e, present . :;::~Th~ mettio'd oi rcge1ieration .1;1sed is .a va1'iation of one 
• th1s httle set..' I-~,-I~, mtended · ior. short.' wave :<>nly; and -~~,\vhici-J I1ft~~:ahvays been very popular 'for ]regenerative 
• cover~ frot? 3.5 to over.. 30. mc/se~., Wtt1.1 thre~ ~~ts <?£. ·:·.).etecf!':!tS';'employing an indirectly heated. cathode, but 
p~ul$'-m. COil~. It uses th'r~t;-. 1T4 s, :Vhich Witlr !h.@lr . :whidL r~uires a slight modifjc:i:tion (o l'nake it usable 

· ~1mmuttve s~ze and sma)l ;curl'~l1t. dram, 111flke a!l: tdeal . with' a::fihiment type tube, We 'refer, to the use of a grid 
hne-up. Th<:1r charactenshcs are .. a;· .. ,great Improvement ... coi}~tapped a few tur~s·· fl-om the '"cqld'~· end, with the 
compared w1th tho.se of the older batter-y. valves-30, 32, · • catllGde . of:7Jhe valv-e ·connected to. the tap. With this 
and ~4-;-so th<;lt w1th modern components 1:1~~~ throu~f,l- atra'ri'~emeilt; the usual m~thod of optaihing ·regeneration 
o~t, 't. IS possible to make from them a-J;ece~yer which contr~l is .to provide a paqel cbQtrol of';the tube's screen
Will give a much better perf~rman~e, <?n manycounts, grid ·voltage,. and this fe~ture'::has been reta.inecl. This 
~han would the same them·~hcal Cl~Ctll~ severa,l;. year~ inetl~~(l ,of obtaining ~nq cohtrollirt'g · .re'gefieration is 
ago .. If there are any who w1sh to bmld 1t as a s,t1}nd~b) perhaps the best that h'as yet"· been. de\nsed. It gives a 

• recelv~r for the ham shack, for emer~ency .use ~:(and very smooth control, with no suggestion Of "plops" when 
y.re thm~. t!1ere should be many) they :Vtll J'le amaz.ed at the circuit goes in and out of osci11ation, and causes 

: ItS senSltlVlt~. and ~t t?e way It can bnng 111 the dtst~n~ practi~al!y no de-tuning of the signa); eyen when the 
and yveak st,.,nal~. Fm the DX-<:r, w~o wan~s to cat!") detector IS very near the thres.hol'd of osctllation. These 
on Ius hobby w~tle a;~vay from .h1s, mam r~ceiv.er, ~r the two attributes are perhaps the ·mCYst important ones for 
amat~ur transmitter gone mobile, we thmk It w!ll fill ··. a. regenerative detector to possess- because they make it 
the btl! exactly, and at very small cost too. easy .to adjust. the set for 111a~imt)m Sel'lsitivity, and 

CIECUlT ·FEAJURES , . . · .. partictilarly easy to tunc,:~vent"ori>Wea:k'.'sigrtkls. Another 
. , Perhaps the fitst thing ·to ·note about the circuit is that ' .. important advantage of' the scheme' is that,· tmlike others, 
tt uses the same valve. ,type in all thr.ee ,positions in the it doe·s 11,ot require widely diffet-ent settings of the re
set. For emergency or portal:>le. U.se, this is a distinct generation control at .diff.ert;nt positions of the tuning 

" ~··.·~· .i.;. .• ·, I .. ·, ~ .. , .. ~· •··~· ·."" ~ . . . 

·.·,_::··· 
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If so-there's an .answer to your · 
nightmare, Our high-speed auto, 
matics and the team of speeialists 
ensure regular, fast, and adequate 
deliveries-and cut out costing head-
· aches. · 

Consult u;; on any problems involv, 
ing components in brass or steel 
machined from bar stock up to 
2t in. round section. 

MACHIN.E 'MANUFACTURING C0 L10 
Telephone 31-638 Telegrams: "Auto." · 
Ui;-20 Nelson Street, Auckland.. P.O. Box 179 ... 
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condenser; and as ~ by~produc_t, the sensitivity does not 
vary much from one end of· the wave range to. the 
other. Those who have built many sets of this kind will 
remember how annoying it is to have to try and adjust 
a detector that plops in and out of oscillation instead 
of ·taking up smoothly and almost imperceptibly, and 
h~w, with a, set. that does this,. -one ·always knows that 
w1th a ~mo9th. control, the usable sensitivity would be 
greatly mcr.ease4 .. Also, there is nothing ·.more annoying 
than a set m wh1ch small changes . in the setting bf the 
regener:;tion. ,control necessitate· constant adjustment of 
the tumng· condenser. In bad cases,. a slight movement 
of . the reaction control is often sufficient to cause the 
signal to disappear altogether, so that one has to start 
searching ag~in in order . to find it. Actually, although 
the regenerative set 1s often despised, or . discounted as 
"elementary," there is a real art in getting the best out 
of a circuit when it has to be designed and built· from 
scratch, ?-nd .there are . many who~e objections to it 
really anse from the fact that they themselves have 
neve\ been _ahf~ to build a satisfactory one through in
sufficient attentiOn to the several. apparently small points, 
that nevertheless make quite a difference to the final 
perforn:an~e. However, there is seldom any difficulty 
~~ duphcatmg the results from a well-designed regenera
tive set, as long as the necessary precautions, as recom
met;~ded by the designer are auhered to, and those who 
decJde t~ build this one need mal~e no. CJ;pologie's· to the 
scoffers, 1f any ! . . . . , 
.The.cathod~-tap-cum-screen-control method of'regin~r~ 

atl@n IS certamly less trouble ·to apply 'when the detector 

valve has the heater-cathode type of 
... c:onstiiJ.C,:tion, but as we have tried 

to point out, its advantages are such 
that it really pays to go to the slight 
extra trouble necessary to adapt the 
scheme to.' filament tubes. The }system 

, . works be,cause by returning th.e cath
.. ode to a tap o.n. the grid coil instea:~ 

of di.rectW· to earth, the R.F. plate 
current, as well as the D.C. ditto, is 
c'!used, to flow through the part of the 
coil l;>elo.w the taJ?; irt~uc!ng an· ~.F. 
voltag.e m the gnd cml m the ngflt 

··polarity t6' caus~ regeneration. ;ijow a 
· Cfltf:ode has: only ~me terminal, ~nd by 

havmg a smgle tap on the' co1l and 
taking the cathode to it, all•tl}e· R.J;<' . 

. plate current has to flow through the 
lo;\ver part of the grid coiL Bu't whep 
tlie filament tube is used, the.situation 
is.. different .. We have the . .tap 'on the 
grid coil, as before, and to ~his we 
take one of the filament leads. The 

·D.C. filament current has to flow 
through part of the grid coi·l:,'· there~ 
fore, b~t this does not-matter, lJecause 
the resistance of the short plli!ce of 
wire 'that makes up the coil .is• so small 
as to have no effect on the nlamerit 
current. Now suppose we t<tke · the 

' other end· of the filament. str~lght to 
the A battery. The latter; as 'well•· as 
providing direct current at 1.5 volts, 
acts towards· alternating .currents, 
and therefore towards R.F., as a verv 
efficient bypass condenser, ~ , .. Thus, · 

' if we were. foolish enough to expect 
such a scheme to work, we would be; 
disappointed, . because the ~ ba~tery · 
would ·act as a very effective short ,: 

circuit for R.F,, making the part of the coil befow the 
tal? completely ~neffective, both as part of the · tuning. 
coli, ?-nd _as a 9ea,t1~ of. coupling part of the plate cur-l 
rent mto ·the gnd ctrctut. . .One way 0t1t of the difficulty, 
would be to insert art· RF. choke: in the lead between· 
the A battery and the free en4 Gf the filamerlt. This · 
would prevent the battery from' short-circuiting the ~R.F. 
present on the filament, and 'Would 'enable tfi:e scheme to; 
work The 6nly difficulty would be. that the choke ·used ' 
would have to have a very low D.C. resistance; s6 as not 1 
to drop the voltage actually applied to the filament. The ~ 
usual short-wave R.F. choke of· about 2:S''millihenries' 
has a reSiStanC~ Of arOUnd JQ OhmS,· SO that thes~ COUld I 

not be used. If.- a suitable low-resistance R.F :''<Shoke . 
were specially made, it would be ;very bulky, arid would ' 
almost certainly gi':e trouble in _other ways, so .;that the 
R.F. choke scheme 1s not ,really practicable. What we do 
instead is· as follows·: ;Suppose, for example, /that the : 
ne~ativ~ filament terminal is conn,e~ted to a _):ap on the ' 
gnd cod five turns up from the bottom of the coil. We 
now wind five turns over the. top of the' bottom five of 
the grid c?i!, take the upper end of this extra winding , 
to the pos1hve filament pm of th{! valve, and the other · 
en~ to the postiive terminal of the' b:.tttery. How does ; 
th1s scheme work? ' 

Well, we now have two parallel paths by which R.F. 
components of plate· current can flow to earth from 
the filament of the v·alve, One through the negative fila
.fl;lent pin. q.nd the lower five .turns ,of the grid coil, and 
the other · through the positive filament . pin and the 
extra:· fiv~-turn· windnrg we have added: These two paths 
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enable half the R.F. plate current to pass through each, 
and this will actually happen, because whatever thejm
pedances of ~the paths may be at any particular radio 
frequency, they will always be equal, because each path 
consists of the same number of turns of wire, wound in 
the same way exactly, and coupled to the grid coil in 
the same way. Anyway, all the R.F. plate current mtist 
pass through one or other of the filament legs, and both 
legs are coupled to the grid coil, and will thus pro
duce regeneration. This brief description of the working 
of the arrangement may not be strictly accurate, but 
from the functional point of view it is close enough to 
the truth to enable one of see why it works, as compared 
with the use of only one filament leg, which does not. · 

The plate circuit of the detector is choke-capacity 
c0upled to the grid oL the audio <implifier. This is V'ery 
much better than the somewhat cheaper one of using 
resistance-capacity coupling, which is not very desirable 
as a: means of coupling a regenerative detector . to a 
succeeding audio amplifier stage. The reason is that a 
resistor considerably ~h·ops the voltage applied to the 
detector plate, thetebi reducing the sensitivity of the 
detector. It is necessary to have a very high impedance 
in the plate circuit, and as far as the detector sensitivity 
is concerned, the higher· the better. But it is undesirable 
to have a D.C. resistance of more than a few thousands 
of ohms, so that the 'A.F. choke is obviously the best 
sort of .load impedance to use. Its impedance may be 
several hundred thousand ohms, but its D.C. resistance 
may be only a few thousand ohms. Thus, the plate Y•)lt
age is kept high, and the gain is increased, both because ,: 
of the high plate voltage and the high impedance of the 
cl;oke. In commercial receivers and amplifiers, audio fre
quency chokes are very rarely used these days, Lut it i:' 
a simple matter to buy a small and cheap audio trans
former and use one of its windings as a choke, the other 
being left unconnected. The corn;ct transformer to lise 
i:;, any small intt~r-~tage transformer with a step~up rAtio 
of 3 :1 or higher. An output transformer could be used 
as long as care was takei1 not to use the secondary wind
ing, but it would. not b.e likely to give as. much gain as a 
small inter-stage trans.f6rmer. The best method of using 
the transformer )s to tape up the secondary leads so that 
they cannot come into contact with each other or with ·· 
anything else, and then pretend that the secondary wind
in~ does not exist. The primary is then wired into the 
circuit. The purpose of the resistor R2 should ilow be 
explained. Old hands will kp,ow all about "fringe hovv,l," 
btit for those who ·.are perhaps building their .first 
regenerative set, it will be a treat in store ! Frin[?;e howl 
is a very annoying ~ind troublesome defect that often 
oqcurs in regenerative receivers. If one knows the cure 
(which is very simpl.t':) all is well, but should one not, it 
ca.n render the $ef aln1ost useless. It functions this way. 
When the reaction control is advap~ed in order to bring 
the set just h:l:'_the point of oscillation (at which point 
the sensitivity i~ greatest) a loud howl is he<i:rd in the 
output, just before the proper RJ<'. oscillation of- the 
detector commem:es,· As. a result of this howl, it is quite 
inipossible to set the controls so that the detector is just 

. not oscillating. It is either quite a long way from oscil
lation, in which ci:lse the sensitivity is too low for all but 
the strongest signals to be heard, or else it is actually 
oscillating, when 'phone stations cannot be listened to, 
even though their presence can be detected. Or, of 
course, it is producing this ear-splitting howl, too strong 
fot anything else but an air-raid siren to be ·heard ! 
This is what fringe howl does. Actually, it is an oscil-. 
Jation at some audio frequency, and its mechanism is 
rather too advanced for description in an article such 
as· this. The main point is to know how to cure it 

.. T 
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Note that all folds should be made downwards. 
should .. it occur, This is effected simply by shunting a 
resistor of high value across the deteCtor's audio choke. 
The value needed to stop it will vary from set to set, so 
that builders may have to experiment with values to find 
just what is necessary. The .idea is to use as high a 
value <ts possible, consistent with removing the howl. 
A very low value would certainly stop the howl, but it 
would also greatly reduce the sensitivity of the detector. 
In the original model the best value was 250k, but since 
no two transformers· are the same, readers can expect 
to find· i:tuite large variations in the value required. 
Another point to remember is that fritige howl starts 
n1ofe easily when the batteries are nearing the end of 
their life; allCl is harder to cure the greater the internal 

· resistance of the B battery, Thus, when the value of R;~ 
:· is chosen with new batteries iri itse, it may be found that 
. when the B battery is nearly finished, the howl re
, appears. All that will have to be done, should this occur, 

is to put in a new R2, of low enough value to stop the 
howl, even with the flat ba,tteries. Then, it will' not be 
necessary to change the value of R2 again. 

. CONSTRUCTION 
Many radio enthusiasts in the past have not paid suf

ficient ·attention to the mechanical construction of their 
f?;ear, and no doubt there are many who will do the same 
thing in the future also. Because we are primarily in
terested in circuits, we have a perhaps natural tendency 
to say, "Is this a good circuit?" rather than "Is it a 
good set?" The two things have quite different meanings . 
Because any set is qnly as good as its construction, what
ever the theoretical advantages of the circuit may be. 
The circuit is less than half the story, because it tells us 
only the electrical part of the design, and does not indi
cate in the slightest degree how the set can be built, or 
what is: a .. suitable way of building .it Ho;w many people 

. have <j.dmired ;;i certain set, and its performance, gone 

. away impressed with the "circuit," and had no success in 
building one for themselves because they used a different 
mechanical lay-out, or a different method of wiring it 
up? What these people should have admired is the set, 
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of which the circuit is only a shorthand way of saying print detailed wiring diagrams showing .the positjonof 
·what electrical connections should be made, not how. they every c6inponent'ort the .chassis.' The complete tyro will 
shouLd .. b.e~made.Dfcourse,' there is actual,ly a great deal in any''tase do b~tter' to· get an··experienced • radio mari'; 
of latitude with some electronic devices. They can be to. sliow''him- the sciall· points about 'actpal coristruc~i'on 
laid out and wired up in a multitude of different ways, tha('):le 'i,s unsure about, 'therel;>:Y learning:_ a pra~hcal 
each of which will produce as successful results as the cqff.iti the.rhost,prq.Cti<;:at~a:y:. , • ,_ .. , ., ·, .... · .. 
other. But other things, of which radioreceivers are We. h~ve 'embarked: 'qti' t~ts ,rathc:r long dl?Sfrtatl.on . 
gbod"eXanTple, must 'be built in accordance wifh ''ce.rhtin oii construction. in order (o ii1i.J;>ress. new reader~ . Wtt_h 

1 
mechanical principles if they are to work properly. This the facttpat the ~ay in which a set is built is' every btt • 
does riot mean that there is only one lay-out that will '' as il11p_ortant as the circulti't is bu_ilt .f_rom. A~!< ari)'<;>t1e 
give a ·suc-cessful set from a given circuit-far from it. who ribw make's a neat, w6rkmanltke JOb of luswmng · 
But vve would like to impress on builders, and especially whether or . not it' tea:lly pays.! And then. witries~ the dis-: ' 
on newcomers to set building, that it is much more likely appointment nf one who has n:!-ade a very t~ugh,. unf,idy . 
to be a ·successful receiyer if it is built according t<fthe"· . job ot wiring, apd finishes up, wi'th a: set that .does not. 
recommended lay-out, because this one is one that has work...::.:.arid . probab1y will i).Ot . unless it is rewtred! 
been tried out in practice, and found to work well. Even Tile general · appeaq:nce' of th.e set can be seen from .. 
with a particular lay-out, there is some degree of lati- . this month's cover . photogra,ph, whi<;h gives' a partial., 
tude inJhe.way in which theactual wiring can be per-· view:of·•the:frot1Cpanel'•f.u1d t\1e.t6p_o.f. the_chas'sis. · 
formed, but it. is O)lr practice in this magazine to met;I- . Upforturiately,. thi$ pl:wto,'s,j'ffets rath~r. fr_om r:efle<;:tions 
tion, as far as possible, all points about the wiring that octuri:in'g' iri th('! poli'shed 'alqni.iniurt1, 9£ the shield parti- ' 
need . .to .be carefully followed. The photographs cannot''- tion that separatb the R:F. :stage fr-om th~ detector arid 
give the exact position of ali the small parts under the audio ,tubes_.' :J':lqJ"ever;,_ if' this. photograph is taken .in 
chassis, because some are unavoidably obscured, but we conj)mc~ior.r wJtli 'fhe:diagr<].rri of t.he cha~sis it will bt: 
ourselves think, and there will be many thaCagree wi~h quit_e ea~y ~.0. ·follow the the lay-out. The. two large 
us, that to give every detail, down to the ex;:tct_ position (lk in'. dia!rleter )~'holes oi1 the chassis ,are for the v~lve 
of the last ~~watt resistor, does not help .anyone .. to sockets. which hold' tbe plug-in· toils. The· one near. the . 
become proficient at set-building. To get the greatest front edge of the chassis' is for the R.F. _coil; and . 
enjoyment out of building electronic equipment, one must immediately behind it is the R.F. amplifier valve, v~. ·· 
learn enough to design one's own gear, both the circuit Then· comes the.' shield partition, and directly behind the .. 
and the physical construction, and it is only by leaving a R.f. · valve, hut on the other side . of ~he ~hield is. the ·. 
little to the initiative of the construCtor that he is able to detector· coil. The valve next to . this coil is_, of course, 
profit by experience. We hope, therefore, .that our · · · · · · · 
readers will agree that it is a good thing thaf we do .not (Continued on Page 33.) · 
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CABINETS 
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17 in. X 10 in. x 3 in .. 
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9 in. X 7 in. X 21. -~Ill. 
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Chassis size 17 in. 
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,. " 
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End End· 
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£2 15 0 £2 10 
£2 .·. 5 0 £2 0 
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X lOin. 
X 9 in. 
X 8 in. 
X 7 in. 

6' ·' 

6 ... 

0 
0 

X 

X 

X 

X 

X 

3 in. 
3 in. 
3'in .. 
2~ in. 
2~ in. 

37(6 
18/

·16/-
14/~ 
10/6 

' . "A.LL·PURPOSE?' 
•Single Unit Cabinets. 

Postage Included. 
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Miniature Three 
(Continued from Page 8.) 

the detector, while the remaining i in, hole. is for the 
audio valve's socket. On the chassis front· is .a t in. hole 
which takes the reaction control potentiometer, R1. This 
hole is so placed that it comes in the centre of the front 
panel, but, owing to the cut-out which allows the A . 
battery to be set in flush with the outside of the B bat
tery, when the latter is placed against the side of the 
chassis, the hole is not in the centre of the front of the 
chassis. The main dial is centred on the hole for the 
potentiometer shaft, but is directly above it, so that if 
on the chassis drawing a line is drawn parallel to the 
sides, and passing through the potentiometer's mounting 
hole, this line will show the position occupied on the top 
of the chassis by the shaft of the tuning condenser. 
The latter is a midget two-gang type, and in the photo
graph looks as if it is all on the panel side of the shield 
partition. But what appears to be the second half of the 
gang is really a reflection of the front half. Actually, 
the shield partition is cut· out so as to · fit round the 
centre plate of the gang condenser, and the back section 
is hidden behind the shield in consequence of this. If 
the under-chassis photo is consulted, it will be noted 
that mounted right across the socket of the R.F. valve 
is a small oartition. Its purpose is to shield the portion 
of the aerial and grid circuit that is under the chassis 
from the similai· portion of the detector grid circuit 
(and R.F. plate circuit therefore). ·. 

In this view can be seen the four-pin Amphenol-type 
valve socket used for the aerial coil, the five pin socket 
for the detector coil, and the miniature ceramic R,F. 
amplifier valve's socket, with the shield across it. Also 
visible is the reaction potentiometer, the .transformer 
used for L:;, the detector's ceramic socket, the phone 
jack, and a number o.f the small parts. The large con
denser under the phone jack, and tucked into the corner 
of the chassis, is the electrolytic, C •. Also to be seen are 
the leads out to the batteries, and the cut-out on the right
hand side of the chassis in which the A battery is fitted. 
The socket for the· audio tube can be glimpsed at the 
left-hand side of the phone jack, with c7 running be
tween the plate pin of V2 to the grid pin of Va. Between 
the five-pin coil socket and the underneath shield parti
tion can be seen the four-pin 2.5 mH. R.F. choke in the 
plate circuit of the R.F. tube. One end is connected dir
ectly to the plate pin of the tube's socket, while the 
other end is securely anchored to an insulated solder lug 
mounted on the chassis near the valve socket. 

PERFORMING THE WIRING 
In a set of this nature, the ~est results. are obtained if 

the wiring is done by the shortest and most direct routes, 
except in cases where the length of a lead is of n,o con-·. 
sequence. In building any gear that- uses valves, it is 
essential to know which' leads must be kept as short as 
possible, and which can be made of any desire·d let1gth. 
This knowledge alone can make all the difference be
tween the gear working well or not at all, -and is very 
worth-while knowledge to acquire, Partly it comes from 
ex_p<;rience, and partly from common sense, arid as one's 
radio knowledge grows, so does one's . innate "wiring 
sense," for want of a better term. For the newcomers 
(and be it whispered for some of the not-so-newcomers) 
here are the main rules to be watched. 

(1) Leads cari·ying R.F. currents or voltages should 
be as short as possible. 

(2) R.F. leads in th,e grid and plate circuit of the same 
valve should be as far as possible from each 
other as is consistent with (1) and should pre-

ferably be on opposite sides of a shield partition. 
· (3) Coils in the grid and plate circuits of the sanl(! 

valve should be shielded from each other, either by 
enclosing them in 'shield cans, or by the use ?f 

. partitions or <:;ompartments built into the chassrs; 
( 4) Bvpass condensers should be connected as close. a:$ 

' possible to the points which they are supposed 'to 
. bypass, e.g., Co in the pre-sent circuit, ~hos€ jol:i 
it is to make the R.F. voltage at the plate of V. as 
small as possible without affecting the audio out-
put voltage of the valve. . . .. 

( 5) If possible, it is desirable, but not al":ays essen
tial to make one point on the chassis (e.g,, a 
single solder lug) an earth-point to 'which are 

(Continued on Page 45.) 
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NO FINER SOUND 

EQUIPMENT AVAILABLE 

ANYWHERE! 

DRIVER UNITS 
12 in. AND 15 in. SPEAKERS 
MULLICELLULAR HORNS· 
CIRCULAR HORNS 
RE-ENTRANT HORNS 
MICROPHONES 
ACCESSORIES 

For Quality record players 
For public Blddress work 
For theatre work 

USE 

For further infm·mation, ask your dealer"••'Ol"·• 
write-

W. Gu LEATHAM LIMI"T.ED 
104 FEATHERSTON STREET, WELLINGTON 

P.O. Box 1284. Telephone 43-3i4. 
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1\Jea~uring'lrtsitliltiorf ·R~sist3:n~e 
(Continued fr~m Pag'e ~0.) 

.1' p.f. cond~~er. will hav~ teri times the inst~lation' resis~ 
tance of a 1 p.f. condenser of. the same type. Con
sequently in order 'to"ccimpare the· merit's 6£ coi1densers · 
of different siz.es, the insul<'ition resistance 'is multiplied 
'-':ith the capacity. The· ir:tsul~tion ·resist;:tn<;~ is: t~ei1 ex
pressed. in rt)egp)1tp-micro£aiads.·; •· thi;; (H\a~ttty· ~emg 'die 
same for ccmdenscr.s .of ·different sizes. A good con
.denscr would have an insu:Iafion resistance of say 450 
n1;egohm-microfat·ads. This·· means that its resistance 
'"~ould .he 450 ri.1egohms f'Or>a £apacity of 1 p.f., or 4500 
n)egolu'!)S for a capacity of ,1 .uf. . . . . . . .. . 
.:Fin;.~lly, the fact that a condenset; has . aii. ~t1sulatiori. · 

reSistance which is low,- is np definite· imlitation that it. 
cannot be uscct It' ill'dex>cnds ltt what tirchit it is to be 
pl~ce& ' · · · · · · · · · 

.... ,··-:;: ... : 

Am~teur_ ~V Project 
I .·:1 .:, ," · . 

(Conti11t1ed from Page 28.) 
procured our own ; ;~;u!ti'~ll~r .. ;h~th~c~Ils, ;t~d Ii~ve built. 
up a srhall two~stage Jlre-amplifie'r Jqt a 931A, arid if is 
with this that ce'!'nfirmation was ma<'tt: of the i.insu.ita~)ili,t~· 
of the· green-screen Pl tubes. However, .even · wtth . a 
short-persistence t'uhc, '· it . seet11s ·'likely that ·a rather 
special :.video atnplifie.r> :wiJI .. be g~edecl, with . a response 
rising sharply at the .high-frequency ·end. of. the video 
spc,;ctruin, so that ;is ycl; y.-e \viii' i10t · c~esefihe this pte
aniplificr u,nit, since it is 'likcl.r tiJ hc,£onsiderably altcrc'd 
hcfmc being fit fm· actual picture-making. 

Next. !11(;nth, thci·cf'oi·c, it is· f)~:dpc>sed to ;dC.c;t;~ibe ;1 
simpler deflection ·unit .that .will ·be niore ··suitable for 
the VCR112 than tl.1c one al,rca~ly described. The latter 
was re-ally .. dc,<;igncd \\:;i(h .. the .:v:CR97 ·.in view;, at)d not 
the VCR 112. The latter is not t1carJy, so. sensitive as the 
V.CR97, and so requires mtfdf grcatel" deflecting volt-· 
ages to get the same ammmt of deflection. The new tjmc
ha.sc unit will therefore .have to include more amphfica- · 
ti!Jn at least for the ·Jine titne-hase.' Since .this will necesi. 
si'tate n1ore valves, it· will probably 'b~ cJ.esirable to simplity. 
the s;nv-tooth generator,. if ·possible, so as not· to hririg 
the whole setJl!p up ·to''ari i'nordinate mimher of valves. 

... ~ • I·~'.' ' ' • . • 

'.' 

Miniature. Thiee · 
,. : .< ' ~ j . . : . • . ' . • . /' 

· (Co,.tinued on Page· 33.} ,,, ' , . . . 
1-· taken ... all earths h~longing to a single: st~ge. Tijis 

hec:omes· ·prdgtessiveJy:'I'Mre impo'rtant,. the· higher 
the•.O{:l~rating ifrNuen~y, and at yer)r higl1 fre
quendes .s!i6'uld be ;l?la,de a n1aj:or matter of polic}'. 

The above points cover the ,ma;in.requirements for· wit"'·: 
ing any set, and are sound cpnstructional principles;< to· 
be adhered· to as 'far' as: 'possible. Somet.ime;; they are 
mutually opposed, .'because :·it ·is clearly impossible to 
s~tis{y. both (1) and (~) si'ri{ultaneously, in' that a 
n1i11iatqrc socket is a small affair, in which the grid and 
plate pins are actually close together,, so that for at 
least 'some distance ·the grid;~ and plate Ieitds ·cannot be 
far apart: But here (3): cp~rics _to tlw rescue, for if 
oppostte stdes of the socket are slueldeddrom each other 
theti' it clearly does not matter if the leads· referred· to 

,,;-· 
-J>•J' 

: arr do~e tog~t6~r~". -~he ~!~ole q~e?·~i6t~'. i~ one which 
must he regarded with ordinary common sense, both 
when the lay-out of the chassis is being decided, and also 
in actually perforni.ing the wiring; If the chassis is badly 
'!aid out, it may be impossible to obey the rules of wiring 
•set out above, and the art of laying out a chassis is 
:simplS that of arranging things so thatthc wiring can be 
done ·in ac¢-ordance with the rules, while retainiqg, say 
good accessibility and appearance, to. mention only two 
things: 

· In the .. next and final instalment of this article, the 
construction of t)le, coils will be des~ribecl in deti!il, and 
for the beginner, hints wil-l be given on the operation 
of regenerative sets, that will apply not only to this one, 
Jmt to anyof the tyve. · · · 

(To be Continued.) 

New Products 
(Continued from Page . ~8 ) 

'skill in both fundamentals .and ·details. The foregoing 
i'l~ake this an ideal unit for sound . filn: applications. 

, T-25 SUPER SILENT TURNTABLE 
i•, A professional • type tt11'ntablc for amateur Use, avail'~ 
able with' or'· withotlt pick-tip. The T-25 will rotate at 
.constant .speed. As a result, the "wow," "flutter" and 
"rumble" so often found in ordinary turntables have 
been compl~tt:!IY. eliminated. The wide margin of reserve 
power of th€ mot0r, a'nd 'the inertia of the cast tun't
tablc overcoriJ.C -the common tendency to slow down on 
the heavi~r passag·ecs. ar1d more· violent· tranS:ents.: The 
~notor; moimted on floating. buffers, is-,.synchrqno\ts and 
gives constant correct speod, at either 78 or .J3?, r;.p,m. 

. NEW DECCA STYLI 
W. :G. :.Leatlian; .Ltd:. annot;nce that the ;1cw Decc~ 

styli suitable .for long-playing records, .and all models of 
Decca. heads arc now availahlc. 

'cLASS I FlED ADVERTISEMENTS 
·. . Rates are 3d. a word, with a minimum cha~ge of 
'2s.. Advertis.ements must be to hand in this offict! 
not later tha;n the tenth day of the·· month in order 
to be. published in the issue appearing at the.' beg'in .. 
ning of the following month. 

· While all care will be talten, no responsibility·· can 
be accepted for errors. Advertisements should· there
fore be submitted either typed or printed in blpck 
letters. · 

I3.P.O, 300 relays for sale. 30CO-ohm coil. D:P.D:T. 
Other actions to oi·der, Light and heavy c6ntacts. 
36/6. Write G.: S. Errington, 8<). Stafford Street, 
Dunedin.· · 

FOR ,SALE.-Meiswer ~nalyst, as new. Five chal1nels: 
Audio, Electronic Voltmeter, Oscillator, R.F., I.F. 
line current meter. vVrite. Sutherland, 29 Domain 
Drive, Ha~nilton: · 

FOR SALE~Po'\\'er ·Trans fanner 425-0--42Sv. ISO m<\., 
etc., alid choke lOH.,. 150ma:, :hoth exact Williamson 
specification. Reply "\Villiamson," care this paper. 
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THE SHORT .. WAVE 
PART II: MAKING THE COILS 

AND OPERATING THE SET 
In the first instalment of this article, which appeared 

in the .Marcil 1951 issue o£ Radio and 1!/cclronics, the 
circuit and construction of the set was described, and 
photographs o£ the prototype were featured so thai 
builders would be able to duplicate the original layout 
as closely as possible. In this, the final instalment, details 
of the coils are given, and this is followed by so111e tiJ?S 
on operating the set so as to get the best results out of It. 

MAKING THE COILS 
The set covers the whole of the normal short-wave 

range of 3 to 30 me/sec. To do this, three sets of tvvo 
coils per set are needed, making six coils in all. They 
arc not difficult to make, being ·wound on commercially 
available coil formers with enamelled wire that is in all 
cases thick enough to be quite easy to handle. The num
bers of turns on all winds are given in the table below : 

RANGE A 
L1 

No. of Turns...... 5 
RANGE B 
No. of Turns ...... 4} 
RANGE C 

L3 
26 

13 

Tap on L3 
3} 

2} 

No. of Turns ...... 2} 5} 5~ 2·~ 2~ 
NoTE.-L2 and La for Range A are wonr!d with 30-

gauge enamelled wire. For Ranges B and C, these wind
ings are of 20-gauge. For all ranges, windings Lt and Lt 
are of 30-gauge wire. 

All coils are wound on ribbed formers, U in. in dia
meter. The'Sc formers are provided with bases carrying 
the pins with which the whole is plugged into the valve
socket holders, and which carry the electrical connections 
from the coils. The bases are held to the base of the 
former by a single screw, threaclecl into the bakelite, 
and so· can be removed entirely while the windings arc 
being put on. To hold the windings on the former, small 
holes are bored in it with a sharp i11strument, such as 
scriber point, or a bradawl, with the business end filed 
clown to a width of about one thi1·ty-second of an inch. 
To commence a winding, one hole is bored in the former, 
close up to one of the ribs, and a short length of the 
wire threaded through, on to the inside of the former. 
It ·is then taken clown to the bottom of the former, 
where there is a flange, with several small holes already 
provided. The wire is taken round the flange, to the out
side of the former, and then passed clown through the 
nearest hole, where it is left projecting. The wire can 
~hen be pulled taut without fear of its coming adrift. The 
required number of turns is now wound on, which brings 
the winding near the bottom of the former, and wire is 
held while a further hole is bored in the former. The 
wire is cut from the reel, leaving several inches to spare, 
and threaded through the newly-mz,cle hole, just as at 
the start of the vvinding. It is then brought out at tl1e 

. bottom of the former, as before, and anchored in a 
further hole in the flange. All the coils <.ue space-wound. 
That is, L" and La are wound with the turns spaced frn111 
each. other by a distance equal to the diameter of the 
wire. This is easily accomplished in the following way. 
After the wire has been. anchored for the start of the 
winding, a second piece of the same wire is temporarily 
anchored by passing it through the same hole as the main 
wire, but this time, taking it out through the top of the 
former, and simply bending it over. We now. have ·two 

MINIATURE THREE 
wires coming out of tlie starting hole, and these are 
wound on, side by side, so that the whole makes a solid 
winding,. with the turns tightly pressed up to each other. 
On coming to the end of the winding, the additional wire 
is released, and springs away from the former, leaving 
the main wire wound on, very accurately spaced. Since 
bakelite formers are slippery, care is needed to ensure 
that after the spacing wire has been released, the turns 
of the main winding do not slip, or the spacing will 
be lost, and it will be necessary to start again. 

ADDING THE SMALL WINDINGS 
Of . course, the main windings are L2 and L3, which 

are the tuning coils, and these should be put on first. 
Then the small windings can be added. In the case of 
L1, the following procedure will do the trick A small 
hole is bored in the former, five turns up from the bot
tom· of the main winding. It will not be possible to do 
this without disturbing the spacing of the · lower turns 
of the coil a little, but as long as its ends are secur:e, 
this does not matter. Lt is then started from the bottom 
end, by reeving it through one of the holes provided in 
the flange. The turns are then wound on, in between 
the turns of L2, until the ending hole, which has just 
been made, is reached. It is then passed through this 
hole, and taken down and anchored, as before. Since both 
windings are 0£ the same wire, the turns will bed 
together closely, and will automatically correct the spac
ing that was displaced while boring the finishing hole. 

On the other coil, · Lr is put on in a similar manner, 
but not until the tap has been added to La. The best way 
to do this is to wind Ls completely for a start, and then 
bore a hole at the appropriate spot on the former. Just 
opposite the hole, the wire of L" is carefully scraped to 
remove the enamel, and the bare surface is tinned· with 
solder as quickly as possible, so that the wire will not 
stretch with the heat and become slack. Then a short 
piece of wire is anchored to one of the flange holes, 
and taken up inside the former, and out through the 
hole drilled for it. A piece of the wire is bared and 
tinned, and soldered to the tinned spot on the main coil, 
and the tapping is completed. L, is then: put on exactly 
as for L1, except that in this case, the finishing hole is 
made about ~·in. from the hole for the tapping wire, 
and it is necessary to see that inside the former, the 
wires from the tap and from L1 do not touch. If they 
did, the filament of v2 would be short-circuited, and so 
would the A battery when connected up. 

The coil for' Range A will be the most difficult to make, 
because all windings are of the same relatively thin 
wire, but with the others, there will be plenty of room 
between the wires of the tuning .coil to bore the neces
sary holes, and to wind the thin wire. 

CONNECTIONS TO THE COIL SOCKETS 
Readers will probably have noticed that we have not 

shown any schedule for connecting the various coil wind
ings to the pins of the coil formers, and so to the coil 
sockets on the set itself. This has been done on purpose, 
because there is no particular virtue in using any pins 
for a particular winding, and builders may please them
sdves what pins are used for what. The best plan, io 
avoid possible confusion, is to mark on the ·circuit 
diagram the socket pins that it is intended to use. The 
best sockets to use are of the. Am phenol type, and these 
always have the pin connectors numbered. These numbers 
should be inserted in the circuit diagram in accordance 
with the way the underneath of the set has been wired. 
Then, when it comes to making the coils, the windings 
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can be terminated on the right pins to make the circuit 
correct when the coils are plugged in. If the top (grid 
end) of L2 is connected to pin No. 4 on the socket when 
the coil is plugged in, then pin No. 4 must be connected 
to the grid of vl and to the stator of the gang con
denser when the set is wired-or vice versa. Needless to 
say, all corresponding coils must be made with the same 
pin numbers connected to corresponding ends of the 
windings. 

PUTTING THE SET INTO OPERATION 
If the wiring has been done without any mistakes, and 

if the coils have been made properly, according to speci
fications, then the set should go at first switching on. 
However, it is a very good plan to do some checking 
before connecting any of the batteries to the set. Go 
over the circuit carefully, and see that none of the con
nections have been accidentally misplaced, or omitted 
altogether. When satisfied that the wiring is correct, 
give the coils a close examination and make sure that 
the windings terminate on the right pins on the former. 
For example, if the aerial end of the aerial coil has 
been taken to pin No. 1 on the coil, make sure that No. 1 
connection on the socket actually goes to the aerial, and 
so on, for all the connections. Choose one set of coils 
for this check, and until the set works with this set, 
ignore the others altogether. The best set to use for 
initial testing is Range A, for it will be easier to get it 
going on this range. 

If you are satisfied that all wiring, and coil connections 
are correct, it is time to connect the A battery. Turn it 
on, and then examine the valves very carefully-prefer
ably in the dark. If the filaments are alight, it will just 
be possible to see it glowing a faint red in the dark, 
or in subdued light. In. this way we can check that all 

RAILWAY TIME-TABLE 
ALTERATIONS 

SOME NORTH ISLAND TRAINS TO 

RUN EARLIER 

In view of the Railway Department's accept· 
ance of applications for train seat reservations 
up to two months ahead of travel date, intend
ing passengers are reminded that time-table 
alterations to the Wellington-Gisborne Sunday 
railcar, the Wellington-New Plymouth express 
and the Auckland-Rotorua express will oper-

.,ate from Sunday, 3rd June .. These services 
will run earlier than at present. 

full Information at Railway· 
Booking Offices 

three filaments are running. If one does not light, then 
re-check the filament wiring, and if this is O.K., the 
val've would be suspected. To test it, connect one tag of 
the headphones to the A battery, one filament pin of the 
valve to the other A battery terminal, and complete the 
circuit by touching the remaining phone tip to the other 
filament pin. Needless to say, if there is continuity, a 
loud click will be heard in the phones. If not, the fila
ment is open, and the valve useless. Of course, for the 
test, the valve is removed from its socket, and the !ilat
tery disconnected from the set. 

\iVhen the filaments are all alight, the negative end of 
the B battery can be connected, the phones plugged in, 
and finally, the postive terminal of the battery connected. 
This also should give quite a loud click in the phones, as 
Va starts to pass plate current. The next thing to do is 
to test for oscillation. The aerial is left disconnected, 
and with the condenser gang set at about mid-scale, the 
reaction control, R,, is· slowly advanced, and a sharp 
watch is kept for the appearance in the phones of a 
rushing noise, which should appear as the reaction con
trol is rotated. Slow operation of the control is essential, 
because it is easy to go past the right point, after which 
the noise disappears again. If this ·noise is found, as it 
should be, then all is well, and we can proceed to see 
whether it is obtained, as it should be, at all possible set
tings of the tuning dial. The position of the reaction 
control will be slightly different, according to where the 
tuning dial is set, but if all is well, there will be little 
change in its setting as the tuning dial is moved from 
one end to the other. If it is found that at the low
frequency end of the tuning dial, no setting of R, enables 
the rushing sound to be heard, it means that L4, and a 
few turns of La below the tap, should be squeezed up a 
little towards the rest of La. Only a very slight adjust
ment in this way can produce a large effect, and such 
adjustment may be all that is needed to make the 
reaction control work properly even if no oscillation 
can be found at any point on the dial for 'a start. · 
~ith th.e r~shing sound.' wh_ich indicates th~t the detec

tor IS osc1llatmg gently, 1t Will now be posstble to con
nect the aerial to the set. Then by turning the main· dial, 
signals should be heard as whistles, which are tuned over 
in turn as the· dial is rotated. ·Pick a loud one, ignoring 
the very weak ones that may be heard, and set the dial 
as close as possible to the spot where the whistle descends 
to a low growl. Then, very careftdly, back off the 
reaction control until the whistle disappears. If the sig
nal is speech or music, then this will now be heard. If the 
signal was morse code, then the dots and dashes would 
already have been heard as interruptions to the whistle. 
A station transmitting speech or music will be heard as 
a steady whistle, with perhaps just a suggestion of the 
music present. This is really all there is to tuning the 
set. The important thing to know is that the set is most 
sensitive when it is just 11ot oscillating, and for hearing 
weak signals it will have to be tuned in very carefully. 
The best results will be had if, after backing off the 
reaction control to remove the whistle, the tuning is 
rocked very carefuly to see if the signal cannot be made 
just a little louder. However, with this set, re-tuning in 
this way will only need to be very slight, if any, since ·the 
reaction control has very little effect on the tuning of the 
signal. 

1951 CLASSES 
I<·or Marine Radio Operators, Technicians, or Radio 
Servicemen commence 5th February. Apply now for 
I<'ree Prospectus. 

NEW ZEALAND RADIO COLLEGE 
24-26 Hellahy's Buildings Auckland, C.1. 


