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47 Years of 5-Meter Radio 
• 5 me'"..-oo m"g"cycle--radio comm .. nic�'ion is 9'�y·heoded. 
• Betw"en 1887 end 18'11 Hei ... ich Hem: did hi, very fi", ,tId,o wo.k 0" ,"ch we�el"n9th,. 
• Every e,i,tin", 5 melet. di.!�nc" '"cord, ""nlContine"'el and I"nloc"anic. w�. med" 

belw""n 1925 �nd 19'9 by It"lie .. end "meriean "'porim"nI\HI. 
• No n"w etHech ."etm to h" ... " b .. en IOllnd ill lole y"a". 
• The cu.r"nl mon,hly ·"� ... !u,,, en 5 me;e" h" •• ho ... n .. lendenc� r"... .. ,d ' .. I,,� .. I. in 

,n .. no" co�trMI 10 If,,, p'oq'eu ,., .. de "I olh", ,.." ... "Ienqlh,. Th" '''ce;� .... d"".ibed 
Ihil I",! Y"'" 0' mG-" Mv" ,,,Ihe' u"ilo,,.,I� be"" ; .. [in "" "nl;"I,1 Ih" 1925 Fr .. n� 
Jon ... "'pe. 'eq"n",�·o'. Th" vee. 19]5 will b.inq woln i. Ih" ii", "''''';e,,1 5-m"I". 
",oe,hel�'ody"" bv Ft" .. 1 C. Jon"., 

• s"nol",I,( "O"lm,tter d�.<;"ptionl h .. 
,
vo drift"d bock to the holf.fo.gotte" dnvien e .. tlnd 

"",od�l"t"d o.�ill"lo'.' SlIch nqu'pm"111 i, limple-bu' b� lon'l' 10 1925, 
• ,'.h��::;�d':'dml:��n:� 'n 1926 L�I III follow il. r�M Y"'" " •• idc' ;, F,,, .. � C. JO"'" 

ROBERTS. KRUSE. 

Technique ond Principles of Ultro-High 
Frequency Communication 

By F'�nt C. JOnel, UIt,,,.S�orl Wo�e Editor of "RADIO", end d,,'!q"er of Iho S.mel", 
eq�ip",,,n! 10' th" S .. " Franc;lCo hy Sr1dqe. 

THE following informlliofl co.
Heeled after 

man}' ynrs of spo:ciaji'IOg In Ihi, par
,;culal field while perhaps not new to 

.lit, will, .. '\" hope supply praClical hinlS and 
ideas 10 m.ny uperimemcu. � informa
linn il di�i<l..d und er .scpararc headings. 
I. T '''nuniuion Ch.racteristics 

U I.TRA·HIGH frcqut"<r Wl.nSmiWOD 
of radio energy helow apptoxim3lel,. 
7.) mClers or 40 mC81lcydcJ has ;1 

tidd all ir$ own. 115 field of us e is lunifled 
'" a f.!rcar numhu of purpose, wh ere loul 
.·flmmuu'(�I",n i� rl"<luilCd, due to Ihe fUI 
Ihat tI,,· w�vc does nUl ,elum 10 rh e eanh 
b, !,Aeoion from Ihe mirror· like Huvisi�c 
1.lyn. On very rarc D("osionJ it is possible 
thUI this lukes place for brief imeNus hut 
such rr"n�ml��i\)n IS of n o  valut, 

Beuu,,, "f ,his (ur� �,·er,1 Idvantlgt"S arc 
,II'II" .. d f"r tI� InCJI U�J. The so·relJ"d ,ltlound 
lo.J.3110n only 1$ ulIlize'] �nd no fadin g or 
variatIon rnsignal SII"ng.h oCC"lH1, Th" flns" of Ilansrni$sioo m.y be gov"",ed by lhe denlion of the tran5mllling amenna and 10 
$Omt· CJ[leOl "'r the uansmillu pow"r. h is 
limilt·,1 In a dis{ane" sam"",h., in ..:.:eus of 
the r�disn uf the holilon u s�n from ,h" 
IUlUnlIHing anleflna .... h"n the te(tiying 
poinls Jrt It ground ]eyd and to I diuance 
IIOmewhat in cJt;(cn of the combined horizon 
distances when hOlh transmitltr and rectiY er Imenna Irt e]ev;J.ted. 

WIYC$ll lh e!.efrequcnCleSlflvdinoplic:a1 
p�ths like li ght amI hehiv" eucrly according 
10 lbe Ihwlies fOI li};h. rays. Th"i, ..... av" 
lengths, hu .... ""et. arc' �tLlt millions of limC$ 
gr"lll�r .han ,!w, W:lye tcn}!"lhs of li gh., For 

Ihis_rn�n Ihe .p�lh of Ihesl.' ",:rVeS is nOt I 
str,ught I",� jouttnj: .he ' .... 0 po rnl s 00 th" 
earth. Li.lth' waveS ht'nd in pa,s",!{ from ooe 
poior '0 anolhu ycry slighlly, .hil dfect 
htcom", mo .... lind mo.e pronounccd as the 
Wavc len,!llh inn�"ses. In .he ultra.hi gh he
qucnq hands Ihl� "ffeo hI_ !.«ome so PTo
nounud that Ihe "p"nl p:l,h is no lunger 
ap prOKunl.ely slral,t;IOI hut " (un'cd .Ion. 
a liltc .... hieh i� .he CtfCumfc'renee of J (iTde 
ahoul 4 limts .h� radIUS o{ ,he eUlh, This 
is due 10 ,efranioo CJu�d by .he canh', al
ml.lsph�rt .. nd i.s euel cu rValure il depoend
"n. upon rhc v�rin!ion of dcnsity of ,he air 
.... ith ahilutl.... !iin((� ,his ch�nJcs from lime 
10 timt thc range bC)'ond Ihe true horizon 
mar YHY. One result which hu b een ob
served by uS m&ny .imes is the gradual in. 
cte3�in ungeor In Ihesigllal be' .... een twO 
poiOls ailCf thl' sun goes down and darkness 

�f���I���5�sp�r: ��:sro�;5e��'h's 1�.f�::S::;' 
(fUSe! It Ih� .tlnprrl�u.e hIls, ,hi� le�ulu 
in rhc optioat pI,h through the air becoming Dlolerul"ed so that il Tem.ins do�r ro ,he 
tarth aftn pa.s.sing thet nul.' hOTizon. In o� 
cu� we havc observr-d whete the twO Jlaljom 
,,'CTe beyond the light hOHlon no signal S[ 
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, n  was obtained during the day. Soon after 
the sun went down the signal beg,n to come 
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circuit 40 mile� lon& Ihe siraight Iinc of sight 
ot"nler5 thc glound at t"Vo miles hom onc sla
lion .nd six miles from thc olher. BOlio �I'
lions using I� w.tls of Inlenna power are 
alw3YS in reli.blc r:wo-way phonr communica
fion bUI fhe signal Strength always improvf'S 
al nilth!. Between IWO such points 40 milrs 
apart .• f .11 the intcrvening spl.ce wt'"r<' �t sc� 
lev .. 1. Ill(." earth curvature C3I1SC.\ 110 .. �urf:.(e 
to risr approximatd, 260 frct. In O[hel words, 
over Ihr ocran 10We[$ nearl, 260 feel high 
.... ould be Irquired al each rnd 10 br visib:c 
[0 one anolher. A circuit over thi� P31h on � 
meler� wOlild rcquire towers nowhere nc�r 
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Iheground clevations.oovcsC'a level are add
� 10 this curvalure "bump" Ind lesult in in· 
cr('a�ed "1It'"ltu:lliun, and of course !>.""m., 
�"rious if Ihe rlevalions of ground arc }lreal 
nHr th�· mid.poinr of .he p3lh. 

11,e "Iight hotilon" in miles f rom �n ele· 
vated anlcnn.locarion can be found by t3king 
rhe square roOI of Ihe heighl in fl.'i.'l of lhe 
antcnn, 3bovc sea level and muhi9lyin� it by 
1.23. For inslance if lhe allllmna islOOfec( 
above �ea level the horizon is 12.3 miles (the 
squarr ruOI of 100 is 10 which mullipli",1 by 
1.23 gives 12.3 milu). The "radio hon�on" 
is grulcr lind Ihe mul[;plyin,lt faclOr i� 31" 
ploxim:lleiy IA inslead of I.B. In 01 her 
words, (omm\lniution is leliable o,'er sea or 
over Innd al �ea levcl for a distance appro)"· 
1113Iely20% grealcr th:ln the light horilon. 

TIM! u)pography of !.he inle[vening lerrain 
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irKhes. Elrv31ions taken from a conlour map 
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-cle,·alion. If a circle ..... hose radius is 240 
inches is dnwn pUling Ihrough bolh antenna 
locations and does not pin through any of 
the elevate.! points betwem, transmission is 
assured provided. of coune, rhat Ihc Ir:W.�· 
miucrs have. ,ufficient power. If this line 
passes throlJ&h ODe or morc peaks on thc way. 
Il"RIUlOiuion is .sualiy ,dll possible but e,ch 
-one in«eUH' the l"enUllion to $orne ext.,nt. 

When on.e 'Inion is l(Kated in the sh�dow 
of . hi!h hill odlerfaCIS entcr inlO the prob· 
lcm due 10 rel!eC1ion and diffraction which 
malte individual problt:1ll, in themselves aod 
Iher usulllI,· Ire solved b, cbanses of antcona 
local ion, which may amount to only I few 
feet. These cffccts also come into pia, in III 
ftan!missions but il is lhc writcr's opinion 
after ulensive tCSIS Ihat ref"racrion plays the 
moSI imponallf tole. 

For estimating short dislance circuilS such 
u occur in a city and it� immediate surround-
!���b� �b����
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Ifmpc-reJ wilh good judltmeOl as regards 
hei,!!hl of anlenna neccssa'l' 10 overcome local 
ohst,c1cs such U lall builJings (whICh offer 
r(onsiJ�rabk attenuation I anJ inlervening 
hIlls. 

Thc power rcquired is utoundingl, small. 
Usin,lf a TnnsmHter·Receiver putting about .) 
" .. att in the arnenna we had no difficulty in con· 
tacdo,lt Ihe amaleurs wilhin a r�ngc of from 
6 10 I� miles in Ihe Philadelphia area. This 
�re� is, of courS<', quite Hal w;lh no eleval;ons 
of any a({Qulll. Wilh I' "'�1I5 powtr Ihe 40 
mile rifmi! d"scribed above is reliable. 

One rC.l.,nn for tnc Inw power require· 
m"nr is dut to Ihe i:l(t 11031 fully resOnanl 
;lnlcnn:, Can he IIlot. ... 1. A highly efficieOl ltao5-
fl·t of power iOlo ra,\i;Il;C>" is pOS$ible in 
wrh a system �s compared III one when.' load· 
in.'! (oils �rc n�l'es>ar)' to bling (he anrenon 
10 re�"nJnce. II is well I" remember. also, 
110,,, .... ilhin the area In Ihe horiIon more 
po .... .,r plOdu(cs hIgher field intcnsity and 
Ihal 31 poiOls io Ihis area whcre, due to ob
�r:"ll·S. tilt" sir:nal is weak. more power will 
renl(',\ythesilllalio" 

I" irt"C SI''''''. from an airplane whcre line 
<)f ,1,1:101 .,.,i�ls. POWe[ of Ihe order of .� W3tt 
IS orten SIIRident rllr 1'''',l:C5 up (0 100 mile� 
;dlh')Hgh ,l!rcntcr power is requirfJ for Ihe 
:<,tUln CilUlI' It> pr(><lu(" a slrong signal in-
1'''-,,11':11 Ihe plano!". This is nccesSll'l' so 1$ 
I" ,,"UfOll1e (hc e,,(ecJln.tI� high surround
lilA nr,i" 1""(·1 throur:h which Ihc siAnal musl 
heinrel1iJ::ihle. With arLme fiyinglll 000 
f"ct Ihe "rJdIO line of (i,:.hl·· i� Dc:t.,«-n �o 
and n miln. USiDp;.� watt �nlenna power 
Ihe 311C"nUalion is �,,{h thaI r"Iiablc com
!Ilulllcaliull u.iup;a scnsitive5uper-regencra
I;Vl' r�,,'i\"l'r i� illst po�sible to Ihe grounJ. 
ll)' Ihe le{irroC"�1 13 ..... . � wall ;1.1 the ground 
�:�
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on 3((01101 nf the planl' nuisc. B, actual 
11'$1 10 a balloun these st.llemenlS WCfe proven. 
2. Receivers for Ultra.Hi9h Frequencies 

THE 5up<:r·re,l:trWfalive lype of rcceiver 
is in �("'ll' form almost universally used 
fUI r�c�pttun. Pcculi�r1y and in con

trJSI 10 Ihe dilTlcuhics encouDlrred in de$ign
ins cqulpmenl 10 mc<:1 Ihc ro;quiremeon of 
hl.'!h.,rand IIIl'her frequencirs In Ihc IUlfcw 
r
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"'li'·C d�lwion becomes 

To cxplain, �imply, uactly how this (onn 
of .ICle"ion t,kes placc is nOI a simple mal
ter bUI some of its ch.ucteris!la are eur 10 
vi�u3Iize. As it is used for phone �nd lone 
lelesraph reccplion. Ihc dell:<:lOr oKil1ll1e� 
intermiltentl, It a irequrncy .bovc �uJibili[y 
(20102) Ihouund cycles). 10 such an in· 
tcrmiltcOlly oS(iIl� ling circuil. an incoming 
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signal will build up 10 III enormous valu� de
p�ndin g only on Ih� grid .wing P01sibl � with 
th� type of lube us�d. Wh�n no signal is pr��n l th� t ub e and cireui! noises 3re bu,h up by this a ctio n until the)' pr oduc e the ex· 
uemely hiSh noi$e or rush Ievd so famili�r 
10 Ihos� usin,!!: Ihis I)"pe of dele<l;on. II ,s 
".ell to remember Ih at ,h,s no;'-(" is ,h� re
sult of nlteme �n'iriv'Ir and ,ha", is not 
�n whl"renl ph�nnmenon of super·regen�n· 
,i"e ,,";nn bUI wo ul d be JIId IS pr esenl in any fnrm of .:I1·II·(I'On of e'lu�1 ,,-mlli,·uy. 

The noise ;� made up PJIII)' of the "5hOl 
Effect" due 10 Ihe i"cg ul� r;ty of el�(tron 
emission flom rhe fil�m�nt and pardy due 10 the no;.cs of fhe ( urrenU flo ... ·ing in the lank 
Circum �nd l.-ads. The pan due to the emis· S'(IIICln bc ehminJtnl 10 �omeeXlent bruJing 
IUI>cS ha ... on,!: fila m�n ls from ",·hich Ihe el«· 'fOns are emilled mOle regularly. Pure lungs· 

len tilanl<'nu �n'm ht-SI. neX! Ihe Ihorilted 
t)·P<'. Ih<'n oxide·conted. �nd fin ally 'h� healer 
I)·!'(". Thele is lillie diffe ren ce �Iween the 
Iho,ialed an.! oxide·coal�d I)·pt. bUI qui Ie I 
I:Hge Jump ,n noise ,ak�J place berwe�m 1M 
ox ide Iyp� Jnd heater I)"pe, nOl so much in 
th� loudness of Ih� noiu: but nlher in the 

smootlwess. 
Wh�u a �;/olnal carn es 00, il .... iII automRlic

.lIl' re.luc� Ihe senmi ... u)· of the luh�, and 
��nv���<':;��n::::/ol b:cn kB:�;n�r;'�� :r th: 
Ln{(lmm� ,�rtier. II. .... c�k $ign�1 .... � ll modu
!;,INI can be h�ard thwugh Ihe noise even 

��;�ft
h

".'i\IISC:��I� �I�fyh:�Ym�e;te u�utb1c1gS:���� 
nv,se. ,«Ie consid�r I signal penecdr r�· hahle if Ih" back,!:round noise is r�ducc-cl. bv 
6 d!>. or more. Jnsofar as d�l�ct;ng Inion 
�IlC�. Ihe 5urcr-reg.,n�mli ... e r�e�i ... er behlves 
hkl' � ,eC <'iv�I wilh :IUlomallC volume con-
1",1. Ihe �up"I'legt"nc:ralive dele{lo( being 
mla-rcml,· JUO% aulonU1ic in conI foiling 
,"ulume. 

One p;ort,c"tH dili:l.,I�J'Hage li�5 in the 
<elcc/I"uyvf,ud, a <lW:Clor. JriSe)(lfcmcly 
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brold due 10 t h �  lim�ckl., principal em
pluyt d on bu,I,lmg up ,h� signal. It builds 
up;n the cir.cuil.IO II! �a)(imum va!u� during 
Ihe non·o�'!I�lIng perIOds, and th is IClion 
gready reduces Ihe sciect;'·;Iy. Another dis
advamagc isdue 10 the nd i,uon from the de· lenor. When te(\·,v;n8. Ihe tlelector nscil· 
J�IU in,ernllClcmly �ntl, 01 courSC', r.ldilt es 
a signal full,. modulaled I>y Ihe quenching 

frequency. Another It'cei�er vpclatong wilhin recc,vwg fange "I II\(" rn,li�Iing re<e ive!"s 
earlier. pich il ul' �nd Ihe Jl<.lf noles bel .... een 
th� quench;n,!!: frequenCies of Ihe IWO r�("O'ivef� 
cause very SC'fIOUS ,nlerlc,tnce. This may 

happl"n o ... �t quile large di$lances (a mile or 
more). The more 5ensiu\" e a dcteCtor of Ihis 
type is Ihe mun: rad iauo n il ha� and conse· 

quently Ih� more truuhle it makes. II makes 
lillie d;lt"e,.,,,ce ",·helher " be vf Ih.· SC'lf

q u., nch.,d '-'SCi!l:l101 tff'<" Of uf Ih., Iyl"" ... ·her� 

���� �:�; 11;���(��i;;'7�lb� � I��!I�� :�r.���n��� j  
Iyr>� i s  the moro:' �"mHi ... (' if cunJlI,,(1�d prol" 

.,dr, s.nee the �CUI' ;lnd �IH' of the 05(1l1a· 

:��n 
!r:�:�J m,;, ne t;fm::�!C: b�,�J�rp. This gh'es 

It is possibl .. '0 U�� 3 RF lmplifier :IS • 
blocking luhe httwccn Ihe d(,Ie(101 anti an· 
tenn a. and 10 ledl)' g"1 ,,,one �a;n hUI il ,� 

not an eas y joh '0 .10 ,, . E ... en Ihe ben 
",f.,en .. d 8rid mhes .11 uluJ·h • .':h fr«l.u.,n(y 
gil ..... con",lruble cncr,&:y IV h.- b)··p�s . ..-d ,n 

��bl;·���t
d
::.�'{,

t
:o,7�".,�/)�r�f '��:;ic,:�,� re���� 

!O act a, a h,d)" etiic it' Iu �11I .. nn�. Choke 
coils in the ",.!,�"lu,d lead s do lillk guod 
,in(� th .. spurious (ap.lcuICS 10 ,h.· sel :II ,he 
uble .,f1[unce 3re suriiut"Ot co dlow con· ,iderable RF pU ... · .. 1 10 pa" 10 Ihe nble. 

The ch,efa.!v:l1l1.I.':� of "us 1)'1'<" of r�cein-r. 
n�mel,· il� eXllcml' s""",i"ily. ,hnuld b.e an 
,n cenu"'e to til<" ,·xl',·nm.,O!("( an.! en):i!!c"! 
IIlike in .u:\"elop ;"8 implu\"'ull"nu TO remove 
;1$ di�.d'·lnUj(e�. ,-.,,1., ",,,'U'I",, "ud)' hlS !->ren made of Ihi, !!wlhnd .1Il,I,he Wfllef be· 
IIl\'C, Ih�t hi)': "'I<l,'� CJn h .. m�d,· ","h il. 
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..... ill soon.supersede tbe supeHegeneulive 
type. Unnl such lime as the tran5mme�s In 
general usc hnve benet frequency stab.lity. 
the:re is linle to be gained by its use. There 
,lie many difflcullies in the design of such 
� r".-iver, but it is well to bear in mind 
'hal,ifthe�nsilivityi5incrta.sed,o appr0;1ch 
Ihal of ,h� super-regenerative Iypc, .there 
...... 11 nc. �n (>(jUI] amount ,.f lube [1<>ise, ,f Ih� 
u'celvtcr is ilm propc:rly designed. 
3. Transmitters 

ALMoST .ny Iype of circuit will oscil-
1�le quite: efficiendy at frequencies 
down 10 70 or 7� melt�cyd�. if a few 

simple: preuutions ue oburved. By far I�e 
mosl p"puiar type has been the IUfH.'d gr,d 

(uned plale 'ypc in pu!h-pull arrangement. 
AI fhe: highest frequencies this h�s a dislinct 
�dvanmge. since the tube capacities are in 
sl'ries acroS5 Ihe tank circuit, but at frequen
cies up In 60 mel'tacycles. there is litde 
choice helween it and tlles.me circuit sinJ;1e 
cnded.mher Ihan the increucd power result-

c..n�""I,-.. 1 I-Met..- In<laelall'" 
n. UI ... I •• Uon 10 .�lga1 .be 

.ng from r ..... o whes. In designinlOt anr cir 
cui!.< fn. !hcse frequencit's, short lcads arc 
VUj· cs� .. nriaJ. It is hard 10 hclie\'e Ih;a! a 
strai,.:hl pic(t' of wilc a fe'li' inches in leng!h 
has ,uliicicnr inductance 10 offer any imped· 
anct' bit! il is nevertheless true (�n inJun ... nce 
of one mICrnhl'nry offers a reactance of ·iOO 
ohms �l 60 me,lt3cycif'sj: For rhi.� reason rhe 
lank circuirs .hlluM be ronncned 10 Ihe tuDe 
e\emcnu bl' a, �hofl leads aI possiMe:. The 
Jesign of ulrra-hi,lth f'",quency equlpmen! is 
as much m«hnnical as d«uical, and Ihe te51 
··bread h()3rd" SCI·Up cannot be tramfonned 
to 1\ differenl layoyt in Ihe lini5hed SCI Wilh 
I�;al�ur��s�'f se��!g�ti��

i
��CC��ic���v�i��� 

m"nr �nd mechanical design in engineering 
radio equipment has not produced very 531is· 
faC!ory lesullS in Ihc ultra.high frequency field. 

By .nd large rhe sreatesl numb"l of (rans
millers op-c:r;uing in the amalCur hand are 
made up of directl), mooulated oscillalOU. In 
mOSI seClions of d.e counrry Ihe fr(>(juency 
instability resuiting from Ihis does not cause 
any grear imerference. The rime is rapidly 

Pa,.& 

approaching where Ihis order of things will 
chan,lte. Tht" maSler nscill.unr, power ampli. 
fier Iype should be Ihe present goal of the 
amateur. Wich il will cnme an improvement 
it is well 10 menlinn. Frequency moduillion 
ocallS when !he oscillator is modul:ir"d and 
becomes very noriceable when the percencage 
"f modularion is high. Many side bands arc 
produced and the energy is spread over them 
all inSIC:ld of being concenlra!ed in !he two 
which mre present ... hen Ihe canit'[ frequency 
is con�unt, This results in a weak"r detected 
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)i}:[JJI c�n be: heard �prnd over I large pro
porlion of Ihe silclII re,llion. If a good 
M.O.P.A. IrammiuCf i� usc.1. the "oice is on.. 
served quile �harplr in .he ,,'nr(.'r of lhe 
'�rri�r, and since the �iJ" band pOWcf is con
cemrateJ al nne poinl. Ihe �il!0al is loudufor 
.he s�mc mudula!ion pt·rcefl!�,.:t. !lod conse· 
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lUO%. I n  the M.O.P.A. transmitter ic is 
lI'ell(nnote rhurhe oscillaltlr shouldbe de
si,t;ned .'irl> ploper circuir "'nstants 50 Ihal, 
as far u po<�ihlc. frequency s!a"ili!r is as
",rl,J "",-,n !hou,ch II", supp!y voha�es may 
vary �li,.:llIJI·. A �ulii(iendy powerful oscil
lator is alSO:l ,cood Ihin,c in order that the 
�n\lplil).It between it and Ihe amplifier can he 
reduc"d sutliClcmly 10 p."vent reaCtion of 
lhe modulated amplifier on il. Tubes of the 
�"t11 •• si�c in hoth "5ciJla.,,r and pnwer ampJi
tier h�ve h,'cn found In h" ��Iida(lorr. 

C1:o>s 11 moJula!nr� all: pcrfcClly .<atisfac· 
tnr)' anJ l'conomy dict�(�., their USt. For the 
�fllallH unin a sin,cl" power supply for rhe 
,·mir,· equipment CI'" be used if care is laken 
ro> insure e:<trefllely good re,l:UI.1!ion. for 
Ihe latller uniu ,h", Clus H modulator )hould 
ha'·e if. o"·n power �upl'ly 10 pr""ent any 
frcqttCllq. fluctuafions nf lh� vscillalor due 
I" Iht' \'oha.&:� drop ill Ihe �upph' ... hen moou, 
Luin.l:. The o,cillnmr and po .... er a�lplifier 
ma�· hl' supplted from � second U01/ qu,re 
s:lfi�bnuril�·. nr three unirs fl\�y be: used, 
lhe osc,lIaror

, 
rh�" ha�in,.: i!� own �upply. 

A "·cll·d""'lIn('d � w .• " !f�nsm;tler shnuld 
be quilt- S�!;sf.,c",ry for �II amateur pur· 
I>05cS. [nnc3�td prrwn a(compli�hes linl ... 
in(,xr",,,,lin,t;r he si,cnaIDej·ond lhe horizon. 
:lnd. e)lCept in ,hoS(! ca5CS .·here 'ht: loorion 
IS sh�dl>wed. will product sufficient signal 
)rrcn,c!h WI!hin Ih� hnrilon radius. 

A ... orol hert' 31 ..... UI rhe .ll:3in 10 he Cllpoeaed 
(rom incre.l�ed pt),,·er. Lmle i� g,inc:d "y 
juS! doubling lhe power, The si,llnai strengrh 
is innea.sc<1 by only) db. aod this i s  iu�' 
noticl"uble. For !itis (eason power increases 
arc g�!1('r�fJy m�de in multiples of 10, which 
give 10 db. gam for each �u:cp. In olher 
words, if your loelllion is so shadowed [h�t 5 WailS is unsa!isf�C1ory. liule .mprovement 
will he nOled unless a jump 10 " )0 ",,'an car· 
rier is m3d .... 



4. Antenna and Tranuniuion lines 

T
HE anlenna aimosl univnsai!y used for 
fixed 5lalion� is Ihe ""rI,i(al h�1f wave 
dipole. A hori�unlal ..lIpoic is duec. 

tion.l II righl �ngles to il� axi� and it ex· 
hibits this chuaCieriuic very nntkeably in 
free Sp3CC and 10 a Ie,' de81('" where local 
refleCtions cllu�d by buildin.lls and hills 
cha�ge its p�m!m., A wave fa,dialed from a 
hOflzonwl dt pole tS pulallled II'! sIKh II way 
Ihal il m\l51 also h� r"c<·;,'�d rm a hori!omal 
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him, usin,': veni{�l dipoles. must do so him· 
self if rcsuhs nl all �alidaclOry are expeaed. 

In the 56 10 60 megacycle band a rod one· 
half inch in diameler is resonant if CUI 10 ap
pro.imllely 9}% of Ihe ;lclu:d half wave
leo81h of t�e frequency \lscd. Since it n." 
a hl.c:h r.dl;!{ion rt'siSllnce. (74 ohms). 115 
IewnnnCr curve is very broad ami ilS lenglh 
is nOI very crilical. A rod cut ror 58 mega
cyril'S can be 0J>Ctal.,d <{uite ulisfulorily 
anywhere in Ihe St'i In 60 megacycle band. II 
should be mountfit IS high and lIS free from 
all surroundings liS possible. Tnt supports 
for il should b .. neDr the mid�1e nther Ihln 
nl rhe �nds where voltage maxima exist, 10 
reduce I<)s�cs. If pllssihle, it �hould be sup· 
POfltO by bracl.els holding il away from the 
m:lsr by :2 fcci. The upper portion of the 
m�S1 ""lending beyond Ih .. lower end of the 
dipole �holJlJ be of wood, bur Ihe rest an 
be of rnela1. Guys should be �\{acbed al D. 
point below Ihe luwer elHI of the rod. We 
have ("und liule II> be gained by breaking up 
Ih .. J.:uys ",jlh insulllorS at Ihest frt'quencics. 

The anl.:nn� may M supplied "'Ilh power 
from rhe Ir:tn�mirrel by a transmission line, 
�ilher of Ihc matched imp"d�llc" type or of 
:��II���r�:�I{t; .. ��� �;,et:�i�� c�'hc�
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antennJ is ar resonance. Tht· wrirer belie"cs 
Ihis probl.,m is Ih ... mn$1 difficuh one con
from;ng Ihe ul1t3·hi/l:h frequency exp"rimenl. 
er. Thc direct mcrhud wh"n' Ihermocouple 
meier; arc inserted in the 3ntenll� i� Ihe mosl 
rdi3ble. since delinite assura.rICe of radiation 
j� Ihereby oblained. 

�dore 1�l.in,!o; up lilt' Iransmis�inn lin .. leI 
u� con�i.l.,r 50mt of Ih .. el .. ((rical character· 
i�rics of the half wave dipole. If the rod 
w .. re CUI 10 two al the middl .. Ind irs im· 
pedance me;!,,, ... '],ir "'.mld hc fouod 10 have 
I rcsiSTaoce of abour 74 ohms. if;1 is  seve,,1 
wllvcieo.ll:ths above tire ground. Ne" Ihe 
ground Ihi< value may be anyrhing from 10 
(o 100 ohms. bl.lt ;!hOve one wavelength it 
1I<"'n 8"1'.< btlow t'i) ohms or over 80. Due 
ro Ihis (hang .. , the method often used of 
ma!':rog l?iuSlment SISI. and thcn rlising d� 
anlenna. IS nOI a good ont. 

Now an amClln",eVen thuugh ilis3SICHighi 
rod. has induct3nccand the IWO opposil�ends 
hive (Ipacity 10 tach other. As a rough Ip· 
I'loximar,on, Iht' amenD. can be coruidered 
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as a coil s.humed by a condenser similar 10 
the lank circuit of �n oscil1alOr wilh 74 ohms 
of reSiSlinee in�"ned in series wilh ,he coil. 
10 represcllI ill<' ndration resi5(�nee of ,he 
,Ulu'noa. J( Ihe 13nl. circuil or 100enni were 
luned ro uy 60 m{'.c:acydes, Ind the coil (or 
anlenna) CUI in th.: middle and th� imJ>Cd· 
Ince meuult.l. Ihe r .. sj�t�I1{" would he 74 
ohms. If we don't cur rhe coil (or antenna), 
bUI simply meuure the value of impedaDcf' 
across one tU11l (bclw""n lWO poiOl� C<{ual 
dislance from Ihe c"nrer of Ih" antenna) the 
impedance ... ·ill be higher and will incre.se Ihe 
farther out " . ., go, unril when we meuure 
�cross Ih" t'!ltirt' lank {ircuit (bt'lween Ih" 
ends of (he rod) we menure a very hiAh im· 
pedance, Fur � wdl.d�·sjgned tank ,ircuil 
Ibi. maye b" lU.OOO ohms or more, for Ihe 
antenna il is of Ihc order of I},OOO ohms. 

Nnw. 10 transfer Ihe mal"mum amouOl of 
power from nn" ()rcutt to anolhn the im
pedance must m:lI,h hirly dosdy. A mis
match of 2 rn 1 i. nO! very serious bUI we. 
of course, en,.k�"or 10 malCh corr«lIy. 

A two_wire nan,mission line made up of 
IwoNo. 1<1 barecoppc:r wires$paccd 2 inches 
Ipart has an irnpt'<iallct of apprnl\"imalely 500 
ohms and if we w�OI 10 malch rhis w an �n· 
lenlll Ihe simplest way is to 1I1;lch i{ al IWO 
poinls C<{uidiSlalll from rhe cenle. where our 
meuuremt'fUS $how rhe imredaoce of the 
rod to be � ohms. The PO'ntS �t ""hlCh Ihis 
occur. are spa,�d 24<;� of a h�lf w�ve lenglh 
�pan. As �n ex.,mplr suppo� we wish 10 
sel up a matched impedance anft'n�� for �!:I 
Me. The wave ICII):lh is 5.17 mcrcr� or 
203.� inches. Oo,,-hall ",';1>"e len.cth is IOI.R 
inche$. Tht �·io(h Jiamet'" rod is CUI 9}'l"� 
or 94.� inches IUII)o:. TIl(' l�p·"lTs ar� made so 
chllche points;!r,,14%of rh('anual t,lIwave 
lengrh apart or 24% of WI.S in,hc� which 
equals 24.4 inch"s or 1�.2 inth�s c�ch side of 

The line m3,1" IIp �s indi,,"ed above i� 
5pread out ftom J point �boUI 2.\ inches :Iw�y 
nnd II righl all!\lcs 10 Ih�· r ... d :1I1J ""MbeJ. 
h mJ�' be run fur any kllgth f() Ihe rrans_ 
miller. If fhe much .... ere pwf"" Iher� 
would be no standlO.to: .... pves oo the .... ires and 
a ncon liglu will show Ihe same hrilliancy 
when rouche,l at Bny poinl of either wire. 
Such a perfeer matCh is seldom obrn<ncd in 
pr3ctice ami �1�IIJi1l.to: w��"s o;<;t to .omc 
d>:.IIccc in mo." inst.11I3tiol1�. The /1:011 10 
5"iv� for i$ 10 m�l.e rhem a minirnmn by 
ch�nging the line 1co�d, a few in(he� al a 
lime, notins for e�,h lenglh the Iran�miller 
sNring for minimum sranding wav"s. A posi· 
lion will finally be found ror Ihe cransmil!er 
SClling and kngd. which is bes!. 

This Iype of lioe is hesl conncCled ,Iin'crlv 
10 the link circuie Ihrough fIXed blo(k,",': 
cooden'enanci no series or par3l1el tuninJ.:of 
rhe line is llet"ded. 

If jour rhermo.couple insllum<·nr.< JI(," 
A�'ajJahle havins th .. same rlnge this proc('s.' 
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u n  be �iolpli1ied by eoooe<:lioll 00" i n  �ries 
"'ilh e;'ch lin<, at the sel and one in each 
line al a point .ppro .. irn.tdy one quanet 
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itt' m1dt' to re;\d u oeu �rike U possIble. 
A f\lrdH�r and conclu.i ... e provf of n>rreCf 

1dIU",ln"nl u.n be had. if con ... t'nienct' 1"'1 
miu. hy pllCinJr • mt'ler in nch ourel It'll of 
Ih .. aOIt'nna iUt'lf II Ihe lap.of!' po"U. Ad. 
Iuslm"nr of Ihe len,!l.h of d,,, lont' a, indi· 
cal ... d abo�e until (hHe mt'IN$ ,ud �Iik .. �nd 
muimum, I08"lhu ... ith leslS of �'3ndin,l! 
wa ... es on Ih .. feeder lillt'. rna"" cemllo Ih;1I 
beSt ad)USlmefll has been rtlch .. d 

10 Ihis ty� of iO$I.lblion (h" Uk of a 
me'e. �, Ih" ,,,nter of the ,nlenn3 i., nOl 
recommended a& Ihis melt'r ... ill show II IU,IIe 
rNdin,ll: wh .. n 'I.nding W,,,,,!! aIr p'"'''''' "" 
Ihe lint' which Iht'n ans as a Lrchrr Wore 
� ... >t(:m .nd ddi ..... r� no .. nerl!Y 10 rhe nUler 
"nd, "i Ihe nnl .. nn_ ""hieh do pra"ic�lly Iill 
al Ihe r�di�.in.8. The line should be inslalled 
10 clnr �urroundinll abjects by 11 l"aSI 10 
incht's :tnd ",here bends aTe m�d" .h,,�· shuuld 
be uf as IHge a ndiu, as possIble. 

There is on Ihe mHkCl I form of ma.ching 
nansformel consi!!inll of a eoil ""Imh i� con· 
oeeted 10 lIN: mll(hed imptd:onc" lim' 31111 
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ecnl('l. There i� no .dnnIJEt" in Ihis Ull·IIi".1 
m'l" rht' une delCribed abo ... e �n.1 " .. u,,· 
doublf'dl\' nOI 3$ effirienl, 

TI'(,It' �r(' ''''0 olher m"lhods of 1II ... d,i,,),; 
,,·h.eh �hould be menrioof'd hecau5(, of Iheir 
adaptttbililY io cellaio insl:llIalions. , T�l:y 
bolh make 1,I$l' of a length of Han�miss,on 1"'1: 
L� I Ulnsform .. ,. If I �ion oi I!Jnsmiss.c!O 
line � ... ave r"nglh 100J; al the f'C<lucnn' 
we d<,�ire 10 oJl"rale is mor'ed b)' 3 1"1111>('1 

• II one "n,1 �nd 'hI: ,nlenOll i� ,,11.1(10,,<1 '" (lnt' 
"'ire al the olher end, painu Can b... (,luud 
aloog thesc hne., ... here .he ,mpe<l.onc<, i) )I)U 
ohl11�. To .heS(' painr$ equi,I" "u. j"'m II ... 
jumpt'r th .. lint'i�ntf"hed. Thuqu31ler "'",·c 
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in some uses. 3hhough DO bellC! I('<ulls "'ill 
be obtaint'd th�n ",h('o rhe InlmnJ .1St-If i, 
used (or Iht' ma"hing. 

The lame principle (lUI be ,·mpl",· ... 1 hI 
(()r:J.nCCtin8 11 1,i  ""nve lenglh of l l ile ru II, ... 
CCOtU 01 .. "'1"nOI, sho"in,ll: rl. ... j�, "".1. 
In thi. OM � )00 ohm poinu Un ht' ,..",,,,1 
wbicb are approltim.,dy Iht' �arnl: d"lance 
from lhe- anteon. end and 110(' shur/ed end, 
The line cln be '1I�(hC'd II eilhe. paint and 
.,,>nding .... vuelimio •• ed. 

Theile " and % wue lio" IIJ05fofml'n 
�I" usually us.ed in $Cllin,s up d,rectional �I' 
ray) and ale ht're ducribed w .hal lhosc cal. 
jog 10 t'xpt'rim",ol may do 1-0. Thc musl all 
'found puctinl type of marchC<! impt"dlnee 
.ntenna is Ih31 d('s(rij)..d first In ,hi� S('Clion. 

Nothin,lt yt'. hn bcen .. ,d .boul (oocen· 
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{f,e lube lioe' ",·hetl.' the 1""0 COoduclors u .. 
f<llm�<I uf plpC tor lubins �nd ar.,angeJ one 
1O�,de Ihc u.her. This .yp .. of lonc is alOfe 
ditficul1 3nd npcn5ivc 10 (OOSlrun bUI bu 
m�ny ad'·II01�l'es. onc heiog Ihal the coer!,! 
is all cOllfin"d Im,dt' Ih" oll!t'r tuhe. the liac 
Il.<eli e�onOl udi�!c. !he ""UI I""",, m�y be 
lot"'u"ded at �oy P";III �J,'n,r;: II, len,lt,h or 
r ... " hulied m ,hl.' ,ltI""",l wi.h no lou in 
('mc,ency, 

Two W" e lonc$ ca",,{li he con,lrucud 
wlo,,10 h",'" a very 10 ... ilOp�,I�o,·t'. for 6 
on,h �p3cm,ll: Ihe imped3ncc is 6211 ohms. fOI 
-I onch �p�{"',11 FR ohms. for 1"'0 onch sp�cing 
-Iq, ,.hm<. f"l I onch ·1 1 '  ohm� and ""ht'n th .. 
,,·i,es "'" �p.l(ed only .1 ioch Of "re ptac. 
rieali)' m {(I'U.IC' Iht' il11prd,IUC� i� t', ohms, 
Th,. dU'IIC d,an),;t' "I W limeS 10 Ihe )pac· 
101( hH le,luerd ,h(' ;"'pt'tlaou: 10 onl, I F  
"hm, Irnm fiHt 01 h)' a faClor 01 ·1 . \ .  It e.n 
he �rl'n irum lites ... fi�ure� ,hal rh" wi.e 'pac· 
i"lot "f a .wu Wlrc lirle i� no'lr "�Iy c","cal �lId 
110:<1 \�na"un, io 'he .'panng. unavo,dJbJc in 
,,,nS(fucuon. "'1 1 1  ha ... c lil']c ef!',·CI. 

A coocentric ruDe lim' can ,';u,I, he con· 
.<rruCI('d In ha'· ... much low"r Jmped�n(�'_ If 
thl' u"o nf .he oUI ... r J,;,rnCieT of Ihe innel 
e"mIU(101 (,,·h.eh may "" l'ilher ,...I"l ol lub· 
;n,l:) ro ,he ionC! diamelf'l of Ihe u"lr' t"hill,lt 
II \.-14 rI, .. I",� , ... 11 Irwn' all ,'mpe��nce (If ,·1 
"I",,, ondq><'ndenr of rI ... . ,,,.- ut p,pe and 
w,]1 f"rm ;\ '''�lCh<"d impe,bo((' .y .... m lOW 
,hf (t'''''1 "I ., ,lif'<'I.-. rll<' UUIt'T ,ul> .. 10 ont' 
,,,I,· Jud lhr Hlnn fo lhe <>,I .... , A hne made 
of 'll .inch our,ide diamclct luh'n}: h.1\'lng 
1/\2·i",h w�1I fOI Ihe OilIer �hc�lh �l1d No. <I 
B � S <opper .... lIe for Ih,· io.,J,· meel� Ihn;� 
�P"CII,ra"<Jlu "l'rr clo�ell·. TI,;o b�kdile 
'I'�"'r� em t", u«',1 a� .nlervols 10 hol<l fhe 
",,,,, c(>Ild"""l in pl.,,,,. 

�"rh I)'I' �� <of lone .1.1 aPl'li".! 10 uhr�-I",/:h 
fr"Iluen,}' ""'$ :11 .. n""t' p�lIlCul�rly :ld�pl 
�hk 10 m(>h.l .. �u",,,,,,hilc :lnd pl,ne msul. 
1.,11""S >loce ,h':\' e,,,, h... h,·", .o co"foln, wllh 
.ht CJ. 1>(-,.1,' 01 planc fus(,lag(' much o�iel 
,h:,n In up"" " " � I ;",'. 

F"r sud, mohole ill":llIali"ns aoolher IfpC' 
.-.f �I1,<,on� is (>lIcn mOTe ron ... t'lliem '0 in· 
'r.�II, A qu�rl<'1 W:l�e rod i� u� u, .. ndinl; 
upw:"d Ihr.-.u,.:h rI,e car rvof or lhrouJ:h Ihe 
flO'" I.,,.:'" on the Ie,,, of the pl�n('. Th" Ol"lal 
r ,."nr", ,'rk of ,I,c C�I or pl�nc i� uscd lU a 
c.-.unlt'rr·,"c. e>:"J f"ll. rnCial scrcl·n. ol ... ires 
10"011,11 �J,I,d �f,'und .hc " ne of Ihe lod if Oe(' 
"".'"'. Th" ,,,If<'llna is '<'Ilty a 1.4 Wive 
MMe"n; T)'p" •• "I,.u", "rlJ )how, ail impt'd, 
a",(' "'-'f", cen H� bas .. and .hc sUf{"unJlnjJ 
c"unle.po,� of ;� ohm), half Iha{ of a di· 
pole or �s wa"e 30Ienn,. A concenn" lUbe 
line un be m�d .. 10 feed Ihis I)·pe. the rauc, 
of db"'cl('tS 10 m.ke Ihe line }7 tohm_ ht'in,!: 
I.M. Usin,: "".inch o,d. pipe ,,"irh lI U·on,h 
.... 11 Ih" onIlt'T conduCloT w,lI he .\61·,nch 
"uuldt' diameler, Th" usc 01 % inch o.d. 
lubirrg h uliJf."ory, 



P.,. I 5 - M E T E R  R A DIO T E L E P H O N Y  

5-Meter Antenna Systems 
T

HE subject (If five meter antenna� has 
alway� been of intele�t because the re
suh, obtained with these minialure sys

t",ms sometimes c�n be useful in Ihe design 
of lower frequency antennas. More aodmore 
irl[eres( will be shown in 5 mete! antenna 
design 115 Ihis haod becomes more popular 
for amateur use and 3S 1elcvision pogrcss�. 

In the transmission snd reception of � meter 
sign�1s the direct, or ground wave is used. 
AI longer wavelen,c:ths a skywave is utililed 
and thus ,II:rear distances are possible by means 
of reBectioos from rhe Huviside layer. The 
five meter signals usually seem to penetrate 
this laye! with linle rellection back to earth 
and therefore il is necessary to depend upon 
the direct wave. The earth is a good reflector 
for short waves and it is necesury for Ihe 
uansmirting and receiving 5tations to be with
in visual range of each other. A hi�1 on the 
eanh·s curvature is enough of a ·'mlrror" or 
reflector 10 literally bend or push Ihe five 
meter signals upward to a much grciller eJ:. 
tent than at longer wavelengths, For Ihis 
reason an airplllI1e call go from 100 to 200 
miles away {rom a tr:Ln�mi!ler and. still reo 
(�ive �ve meter signals If il can climb to • 
hi.o:h <:nough ul!iluJ�. ;ls w;tS pr<:viuLisly told. 

JohniOn 
"0" 

Anl.nn. 
I., 

S-M.t.r, 

The point 10 he emphasized in the preced
ing paragraph is that as much height should 
be used u possible at both the lransminer and 
receiving antennas. Since the direct wa'·e is 
used, an anteona should be used which has a 
low angle of radiation bO(h for transmission 
and reception. Vertical polarizalion has been 
proven to b(" much more effective than hOf
izontal polarizatiun and lhu5 venical amennas 
are indicated if they are of the simple half
wave lype, 

Half-wave amennas have been used very 
successfully because th("ir udiatiun panern is 
a figutc 8 with the gruteSI radiation parallel 
to th(" unh. In Ihis c;lse the wav(" is trans
mitted al a low angle wilh respeC! to Ihe 
e�rth, since il aClS as a reflector lending 10 
bend the wave frum IIp away from Iheground. 
There is less tendenc� for upward bend with 
v("rlical polariution, olherwise a half·wave 
horizontal amenna would be jusl as etfeClive. 
Of course. the horizontal am<:nna would have 
to have ils axi� perpendicul3f to th .. receiving 
station in order to g<:1 maximum .. ffect from 
I.he figure 8 radiation pattern, and it would 
hav .. to beat lea51 a wavelenglh nbovepollnJ. 
Our 20 and 40 mClcr amc·nnas arc usually len 
Ihan a half-wavelength above ground, there
fore theearrh accs a s J n antenna refieclOrwire 
and shoots the WJ,·e upwarJ 31 whal is termed 
··high ang!<: radjatiun:· 

For transmission an effective 3ntenn� is a 

Tilt.d Full_Wav. Antenn. 

A NY CONVENIENT L ENG TH 

" 
� 

, u n�  

W"t •• n Wi •• l"" M"teh.d 
Imp.dane. F •• d Antenn. 

I I 

half·wave verric�1 wire using a tWO wire 
matched impedance line. This line can be a 
pair of No. 18 wir�s spaced 2 or 3 inches, 
{snned out in a Y  al Ihe antenna end in order 
to be lermjn�led properly. Each wire c.an be 
connected about H to 14 inches each sale of 
center of Ihe �OIenna, an.l :11 the trallsminer 
end. terminat .. d across a p�fIlllcl luned cir-
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cuit which i s  {oupl� 10 (he oscillator or 
amplifier lank circuil. This rype of line can 
= 5���e:po�;:�:
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ustd. 
In some 10calions a direclional amenna can 

be u5ed for both transmieting and receiving 
with a gain of s.everal 0,8. units. The simplest 
form uses parasitic reBectors or directOr! 01 
combinations of the two. RelleClOr wires are 
longer than the anteona and /lre placed a 
quartl.'r-wave behind the amenna and a half_ 
w.ve Iwa), il used on the sides of the antcnna. 
DitC'ClOr wires are different in fhat Ihe, lire 
a1wars placed in II straight line in front of 
the amenna at spacings of % wavelefl8th 
flom if and each succeeding direclOr. The 
beam can be made very sharp if enough oJi· 
rcclor wires are us.ed, and back or side tadia
tion can be minimized by the use of reflector 
wires which also increase the inlensily in Ihe 
desired direction. These spacings are 6% 
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��ddl:

e
�f��e J���� 

leur band. 4V2 feet back and 81/2 feel at each 
side of rtAenor ,.,i'1.'5. The following chan 
gives Ihe proper lengths for these amenna. 
allowins for end effecu: 

Wa •• ,_. A"I.,.na "'.- ... -
...... 1.11 Me ...... ....... ....... 

> .• ,. 11' 4" 7'7" 8' 7" 
U7 " FI' l" 7 · ,j" 11' -1" 
).36 60 7' ')'' 7' 1 "  8 ' 1 "  

10.6� J6'8" J)' 2" 17'1" 

A SURPRISINGLY good receiving an-
lenna (onsisl5 of �n eighl foot wire 

very sm�jl�
h 
(��a�ie;'ee� e:h� ���t;i�c���

o
�'�h: 

recdv!.'r. This eype works well in any type 
of building noe conslruceed with 100 much 
sleel and "chicken wire", such as used in 
StuCCO coated cxteriors. Moving 

I
hi5 antenna 

a few fUI in a roum will often increase the 
si,ltna! several fold due to reflective or dir«-
��'�inc��ecttf 

o!o
ns�a�l t��:

e��;e��ca
h ��f�O�: 

Ix: vertical, Or n"arly so. very good resulu 
ue usually obtained. 

A good tr�nsmiHing antenna always makes 
a good f('(eiving antenna. bue for purposes 
of two·way phone opeutkm, or for � person 
ineerested in receiving only. other forms of 
�nlen(la� are useful, such as the one described 
above. Another mote effective five meter 
untenna is the funklin type which consists of 
a number of half wave seclions wilh a reson
am circuit between each section. 

The Franklin lImenna is very imeresting in � tha[ the recelveQ signal can beal leuldoubltd 

8 f4" :::�
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Thes.e tuned ClrCUllS can be 6 lurns of No. 10 4- or 12 wIre 00 % inch diameter with a littIe 'r2u 
l
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SINGLE WIRE f"[[O � '------' .t{"�. <I� 2 
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or four plale midgtt tuning conden�r. Thest 
coih can be soldered directly acwss the con· 
denser terminals and the eight foot antenna 
$tctlons also soldered on thest conn«tioos. 
These circuits are easily tuned to 6ve meters 
hy previous adjustment when the coil and 
condenser are coupled like a wavemeter to a 
tcansmiuer or receiver circuit. With an out· 
siJe antenna, these tUlled nap circuin should 
� s���

t
��!

e
��I:t

i
:��J��

i
�{:d:; 1O���r�:s��� 

tfl'enive hei,llhr above ground. 
The purpose of 11,..sc: [untd circuits is 10 

pre"ent phast: re"er�:tl of standing wav� of 
vultage and current in �n antenna of s.C!verai 
half wavelengrhs. These "phll.5ing coils" re
verse the ph�st wilhoul Ihemselves radiatill, 
1(0 lU I )'  CX[ .. nt; the desired eJ'fcct of II. oumber 
o
f �n;��I�!Sa:�1 :,��:��i�,gli6 fe��sl����hib:�; 

II pha�inJ'1: coil and condenser uap circuit hu 
II. radi�(ion pallem like a sh&lIlfock. Or foUl' 
lui don'r, widlOut rouch energy going out at 
right "ngles to [ht anlcnna. This radiation 
pam:rn should have a muimum in a dir«· 
[ion parallel 10 the earth for 6ve meter nans
mission or reception, so a 16 foot antmna 
can be ustd if it is tilted at an angle of 40 
or 50 degrt'Cs 1O""ard or away from the desired 
dirccl;')os. If should be more effective if 
tilled towards Ihe desired direClion sinct in 
�i��� �do�c::.�I�h:

e
u;;� t::����fd t 
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m�["r work, even II wire several bUQdrtd 
(tet Inng, but beSt r�uhs are oblaintd if the 
anlenna ;s designed only for 6yc meier use. 
The "ertic�1 half·wavc :tntennu mounted 
on roof lOpS with tWe) wirt matched RF feed· 
elS, or [he simplt Funklin antennas ate by 
far the be$! for non·direClional transmissioo 
an<1 rtctption. 

Directional Antennas 
T

HE VALUE of direClionai transmitting 
,nttnnn is that they Cln be m.de to ra· 
diale mos[ of their power in one di· 

rtClioo rather Ihan broadeastin, Ihis ener8Y 
in all possiblc direcUons. The t�uh is 
:1U��

lt
�:lI��n:��{�;S

i
�r�lit�� j,�

ec
��
ve
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which can be madc a5 much If 100 or morc 
timC5. From the point of view of ama[cur 
transmission a gain of )0 means rhar 100 
waus properly directed would be equivalent 
to , KW on an ordinary half,wlve anttnni. 
The disadvantage of Ihe directivity, of 
course, is thar slations in other than the 
favored direnion receive extremely poor sig· 
nals (i.e., the 100 wall transmitter migbt be 
no more eJ'fe<:live in an undesired direc:tioa 
than a "wall noo-dirrctional transmitter), 
The lirst thing 10 consider .bout duec· 

tional anlennlS is Ihe type and amoWlC of 
dir«ti"il}' desirable. Experience with COlD. 
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mercial directional antennas has shown very 
de6n:itely thai il is possible to havt 100 much 
directivily, since 'he ""�VtS do nOt always 
Iravel laoog thc s�me path in ,e�ch;ng the 
receiver, and that the 3.mount :)f dilenivity 
in the vertical and horizontal planrs which 
can be tolerated is quitt different. In gentral, 
it is found that the wavts tU"el very closely 
Iiong Iht grtal circle p:uh to the r«eiver, 
Ind that very sharp direCti"ity (;HI be used 
in the horizonlal plant. When it comes to 
direClivity in tht venical plane, however, 
the siluadon is somewhal dilTermt, lU il ap· 
pears that [ht bcst anglt above the horizon 
varies from lime to time. Experience indio 
catt! that the m�in be3.m should he direCftd 
II an angle 1'001 lower than 10 10 12 degrl't't 
and not higher Ihan 2� 10 }O de,rees. and 
that the vertical directivity should nor be 
tOO sharp. • 

Ahhoulth many types of dirc(livi'l' �nren· 
oas have beeo devised, lire preStnt trend i, 
towards I few rtladvely simplt types invo]v. 
in,!!; a small number of lon� wires, ralhtr 
thao a luge number of sm,dl anrenn3.5. Tilt 
best examples of thest ne the horizon .. 1 V, 
used by RCA, and rhe horizonl3l diamond, 
developtd by thc Ikll sys!�m. AoteMas of 
tht§( types ue shown in Figs. I and 2. It 
will be nou�d Ihat both of thest anlenna sy� 
terns involvt relativcly simple sirucrure. 
which are correspondingly simple to build 
and easy 10 tunt. 
The prinCipal faclor conlfollinj:: the de

sign of the V anlNl!1a is the aoglt between 
,he wires. This i� determined by ,he leng[h 
of the wire I((ordill,ll: Ul rhe rdation shown 
in Fig. ,. and is relat;\'el!' cri[ic.!. lOt 
amount of direCtivity obtainabk i� I!realer 
the longtr the wires, and cnmmercial an
teonn of Ihis type lire rommonly made about 
ei,ht wavelen,!uhs lonp:. A reason"hle direc. 
ti"iry can be expeCled, hDwevcr, for lengdu 
of twO to four wavelen,t:rhs, A numhrr ot 
feeding Iystems may be employed, nf which 
perhaps Ihe simpiesl is 10 make each wire 
aQ odd number Df quaner,wavC'!cnl!lhs lon8 (11.5, for example, P,4) and rhen use It reso· 
nant transmiuion lint havin,!: a current mp· 
imum at tM junction of 3nrenna 2nd liBe. 
�:��������.td��!n

i
�a'�;�tei��

l
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feed is dtsirtd the wires should be .n even 
number of quarter·wavelengths long (as, for 
example, 31h). 
A single V .ntennl is bi·dirtCliona!' The 

bide end radiation can be redirected forward 
by a reRecting anttnna similar to the r.di· 
aling .ntenna bUI localed an odd number of 
quarter·wavelengths behind .nd faced $0 Ihat 
the cwo anltrlnu are supplitd with :::unent 
go- OUt of pbm. The exact delails of ac· 
complishing Ibis resuh are somewhat in· 
"oived and should not be undertaken unle.s 
ODe bas had some experience with problems 
ol this M)rt. 
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The diamond 1IMenna opNateS i n  a man· 
ner considerably different from the usual an· 
renOil employed by amateurs. This amenna 
is non· remnant and POS$C:S� a current dis· 
u:ibution which dil'S away uniformly from 
the input corner to the terminating resistance. 
As a result of this behavior, the diamond 
Inlenna is not critical with respect to fte· 
quency and can be used without any change 
of adjustment over a frequency range of at 
letil 2 10 1. The amenna is. funhermore, 
uni·direclional, since Ihe [I�rminaring resis· 
tance eliminates the radiation which would 
otherwise take place in the backward direc· 
tion. These properties make the diamond 
antenp.a desriable from many poims of view. 
It c�n, for eKample, he used al �o meters in 
the daytime and 40 meters .t ntght without 

FIG.! 

=0� 
v • < 

.. � n..�',," � 
FIG, 2 

aa., maase. In constructing a di3mond an· =rJiri� t�i
l��edo 

t�
e�::et��ilid �f %: 

� as alidwEl in Pig. 4. The terminating reo ..... mn,.w then be given the value ."lldUch eliat:iAun 'the resonances along the 
line and w:tU be in the order of 800 ohms. 
The ancenila lbo, oSen '. resistance load of 
about 800 otuIli • the truamis.sion line. 

The venial �n" of horiwma1 an
ceonas sum as haft heeO dncribed depends 
primaril, UpOD the htiAhc of the antenna 
Above frcund radliit than llpon other diu
ICh!riStJCI of the antenna. 'l'his is because the 

ground refleCiS the energy radiated in its di· 
rection and thi� relleCied energy combines 
with Ihe main energy either fO reinforce or 
to cause cancellation, depending upon the 
venical angle. The higher {he anrenna the 
lower (i.e .. the nearer the horizoma!) will 

FIG. 3 

Th ••• chorhcourt •• .,. of Prof. F. E. T.rmon. 

, .• j :  . .  
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00 u!o ... ,: 'L" �.,.��� ..... " .. 

i :
. 

t 'O . .  
I "  
� .., , .  
" "  

i : .. �� .":'_' . .  :.....,:. , 
FIG. S 

(he reflected energy reinrorce the directly 
radiated energy with the result that the 
higher the lInrenn3 abo�e ground [he closer 
fa [he horizontal will be the radiation. Thi, 
is shown in Fig. , from which it is seen 
Ihat if the height i$ one wavelength then 
the bulk of energy will be directed at a .  
vertical angle oC approximatel, 16", while 
if (he height is one·half wavelength. the 
angle will be 30". Horizontal antennas 
should, therefore never be less than % wave· 
length above the graund if the, are 10 be 
used for lon, distance communication. 
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5-Meter Tuned Diamond Antenna 

A TUNED Diamond Ant�nna has given 
bettet results rhan the Di�mond An
tennawith a resis!Orst the far end. By 

carefully tuning each side of the Diamond 
ArH{'nna, rhe resistor can be eliminalCd. 

For the sake of convenience, take the ap
proximate center of the Pive Meter Band, 
namely, �.I72 meters, as a basis for the work
ing Q.rangem..,ms and discussions. Experi
mentally, the Ii,>:u.e, L�6 ha5 proved to be a 
reliable one_ Multiply L56 x the wave 
kogth, and the corren half wave length can 
be found without much experimemation. 
However, Ih,' type of surrounding objects all 
enter into consideration, so if anyone is anxi
ous to have a fine, good working diamond 
antenna. the following procedure should be 
carried ou!. 

Each �ide of the Diamond (Pig. I) should 
be onc fuJI wave length. namely 16 f� 2 
inches. The angle in the case shown, mat 
is, for one wave length a side, is 121 degrees. 

If more space is av�ilable Ihe diamond 
shown ill Fig. 2 mn be used, where each side 
i� IWO wave lengths, or 32 feet '( inches. In 
this case the angle must be 87 degrees. The 

�rrow at til(' top of the diagram shows the 
dUe(lion of wave propagation and also the 
direction of hesl reception. 

The antenna shown in Fig. 2 will give a 
Stronger wave in thl' direction indicated, 9S 
compared with the antenna in Fig. L 

'COVPUN' CC'''. l 
riG. 3 

The lirst step in tuning of the antenna is 
shown in Fig_ 3, n�mely, a qUlner wave feed-

f��r 1ee�
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e
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tiple of four feet, one-half inch, can be used_ 
Fo! instance, the odd m\lltiple would be 

4 ft. V2 inch. 
12ft. 1% inches 
2ofr. 2V2 inchcs 
28ft. 3V2 inches 
36h. 4Y2 inches, !'t'-

The most convenient feeder length can [hen 
be chosen and the transmitter coupled to the 
Antenna Coupling Coil as shown in Fig. 3. 

A glow lamp can he placed in the antenna 

:
t 
;���i�� 

a
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l
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n
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i
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t �� ��"; 
power, can also be u�ed_ Be sure the !tam
mitter is 011 low power, otherwise the am
meter will burn Ol.lt. 

Movc the dips back and forch on coupling 
coil -·t·· umil re.�onance is secured with the 
trammiuer .>CI 3t the required wave length, 
whIch in this case is �.ln me(ers. 

Then lower the feeders, attach one side of 
the diamond, say 32 ft. 4 inches, hoist the 
feeders with the 32 ft. 4 inch side on it, and 
rel?eat the process. If the clip on coup!ing 
COli " L" comes OUi on the same turn, thell 
the 32 ft. 4 inch section is right. Ii more 
turns have 10 be used. then the n ft. portion 
mould be m�de longer. If less tllens have 
to be used. then CUt off a few inches of the 
32 ft. wire until it reache.� Ill�XimUIll reson�nu 
�t lhe same point as it did in Fig. 3. 

In Fig. � is shown twO sidc,; of the Dia· 
mond. The tuning pf<)ce .. � is repeated here. 
In this c�se, both of the sides should be the 
same length. 

Fig. 6 shows the completed diamond h 
should likewise check-out JUSt the same as 
did me coupling Coil 'T' near the previous 
stages. We now have a completed Diamond. 
The angle shown by the curved arrow sbould 
remain at 87 degrees throushout the test. 
When completed, this antenna will radiale 
very strongly in both the directions $boWD br 
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Ih� arlow and, will also r�ct'i,<� Slrongly from 
Ihose dil�Cliolls. 

If one of Ihe direClion5 i� not wftllled, Iht'll 

Ih� back .... ave call be CUt off by inSC"nill/l Ihe 
resislor in the open eml, as shown in l'i,c:. 7 
This re!i�IOr should be- non·induCEi,·c of 
wal!aJ;c cqual 10 Vi Ihe uaosmillcr OUIPUI 
and should h:lVC a value from 600 10 800 
ohms. The IUI1illg process can :llso la' reo 

� � 
� -

pc;ued ill this caSC", and it will be foun,1 .0 
remain .he same, allhough .h� resiSlOr .akes 
Ih� definite r�sonance poin, out of the I\lnlll� 
.nd cancels the back wave. We then /ind 
.he dir�ction of transmission u shown on 
�h� sin8Ie.end�d arrow, .nd likewise recei,·· 
lOS is Marled from 'hc direction on rhe rio' 
ceiving arrow. 

If Ih� antenna is sl.nted so ,ha •. for ex· 
ample in Fig. 2, ··W" is hight·r .han ·Y··. 
then Ihe siEenals will b� stronger 10wHds Ihe 
dire(lion of "Y··, i.�., aw.y hom ··\lI,T·. 

If ··Y" is m.<k hish�r Ihln ··W··, Ihe r�vers� 
is true, i.e., signals will be- slronger towards 
"W·· .nd .way from ··Y·'. 

The rev�rse is nue for r�ceiving, namely. 
th� sam� direClion in which tun�mis$ion is 
slrongeSt is the dir�Clion from which bes. 
rcc�ption h secured. 

If Ihe 111'0 edges ··X·· Ind ··Z·· canoOI be 
be

a
��:��f;:l�:/
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will be a sort of :tnguln change. For in· 
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c
�Z�·

f
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.;��' '�?r�c·:i�� a.;: �����i!�li�� .:;;; 
b ... a� shown in f'ig. 8, bu. I>y raising any one 
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c"'rn�rs. 
If ir is dcsirt'<l 10 rad,alC in '1I1 e.uctl, 

huriwn.nl position. rh� ch�rI shown I>y Pro· (<'s5ftr Terman in !I,esl· r;lgcs should be 
consulted. His Fig. ) �how� the )n",le of 
r,luia,i ... n in degreCl, depcnding upon the 
height of The 3nt�nn;r in wave len ... !h�. T�ke 
) $pet·i/ic caw. for C'lIample. If 36 feet <lVl 
JOch f ... <·ders �re usnl, this l ... ngth would bt 

THE Ittj01m<1liO" itt thi' aTtide. whil, 
ptim'l11ly l11uttded j07 �'m<tC1 OpC7<l· 

lion. i, hltewise <lpp!iccblc 10 20 <lnd 40 
mele1 worlt. FOT" 20 meter "ptraliott. mulli· 
��t:::. '!!:!���;;�hf

b
�;� ... !:o!� b�r��r ,;t 

jar!"1 !.56 can sli1! be used to worit. (m Ihe 
e."(<lc' f1equency of the cryH<lJ in u,c. Fin,,1 
luning "dju.slmenb a7. fb ... 14m ... <1.'1 for � 
mcrer w"T"it. 

Usc of Pro[eu01 'Term"n·, ,h"Tt fOT 
"ns:Je ."di<llion will ,,/.so en"bl ... ),ou to 
util;; ... de,ired s�ip tffcclJ. BCC<lU-lC Ihc 

<l'-'tTa.!:t �() <I»d 2() mel�r Diamond �nunn<l.l 
for a."<lUII1 wor" u.�JJ nOI be U"""1 high 
"bout d,e J!:.otlnd Icvd. in l",flRS oi w<lu ... · 
lenglh

. 
they ayt al t"ciT b,·11 ",hcn lipped; 

I)" lou, portion o[ tht Diamond i, pomud 
intht d,rrwonojlht disl<llIl u<llions which 
tI,c "p�r<lIOf dt.lircJ I" W"T�. 

'The bac�.w<ltle ,,,diation [TOIf! <I Di<l· 
mond i.l W<lS1 ... d. l17 a,"orbed by Ih� rtsi$t07. 
but Ihl Hm<lining :Sign"l .IITtngl" iJ 50 
gre"IJy illCTta.ted rh"l n" con$idualion need 
be gi" ... » 10 Iht W<I.Ile i10m b.!,it.·\u<lve 7a' 
ai",;on. 

"I'I'IHKlUlalcly twO wavc1c08rh�, aod IWO 
wavel�l!glh5 would be 32 ft. <1 inches off Ihe 
�rounJ. The ;rn�lc of radialion is 7 degreel, 
A� .l,own in Profc��or Terman·s chart. If 
tht ;rrucnna is slalllt'J 6 d�8rce., Ihl· angle 
of radi�I;On would be eucdy horizonral. 

Th� DianlOfI,1 1I.00eona and particularly tb� 
,uoed Diamond II.mcnoa in use at W6AM h ... 
I'ut consistcnly more en ... r8Y into th� air !h1tn 
�ny other IYPC of antenll3 ever used. It ;J 
l;rrg�r and lequires � liule more space Ihan 
Olher types of antennas. For a )·meter .n· 
Icnna r� spac� required j, nOI larg�, .nd 
�ven .h� amenna shown in Fig. 2 Cln be I?U! 
In the average location. The i(leal condition 
would � 10 have IWO or three ammnn placed 
al 0ppo5il� �nds of th� prop�rry, 50 thaI di· 
reoion.1 Transmission could Ulke place in any 

d�sjred dir«tion. 
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Measuring the Wave a t  5·Meters 

A GREAT m�nr nOlions have had 10 be 
modified siuH Ihe lime when am.aleutS 
finl wok 1111 ;meresl in five merer op· 

eralion. Chief of Ihesc is rhe ide. that har
rnoniuare utisfaclOry for calibralion of w,ve 
and frequency m"ftrS u5ed on Ihis band. True. 
fhe band is nicdy located wilh reladon 10 our 
olher amaltur bands 5 .. Ihal e",{ellem har· 
monies can b(' pruduceJ and eRectively used 
as indicators, hut how maoy amareuu will 
asn,e which is tht founh harmonic of 14,000 
KC whcn rhey arc ende.voring 10 place cheir 
Ir.nsmiuer in nperalion wilhin the band? 
NOI many. Sm if Ihey could measure Ihe 
wave w;th a common yar.d5lick and be .bsa
IUldy ccnain Ih:II they were aCCurale at ) 
metcrs [ doubl if there would be: much I&ru
ment. 
we

T
����

g
a�:�:s 

t
�he 

p
�rJ5 L��h��M���� �����!! 

dl.'$(Iibed in every high Khool le"tbook on 
Physics, but little understood by the average 
amateur. This method of measuring a miD. 

� 
A6. I 

ule wive is much simpler thin checkins har· 
monies with a Wlvemeter. Moreover, the 
uansmilled wave can be measured with sur_ 
prising accuracy. 

By way of expllmllion, suppose thai )'OU 

:�� fr::':ndIOu�
h

:03
a
d��n.

an
�s 

s
:�n S�ak;:� 

have found Ihe correct rale (or youe hand. 
waves Slaf! 10 run Ilong rhe rope roward the 
s"age as shown in FiS. I. iu soon as these 

"Jlves arc reRected back to your h.nd ehere 
:,:c;;� �:'�':: �: :i.o:i��o::D"i! ;i�. t

es 
No ... Ihil lame IhiO/l: is done in an antennl 

eftTJ time we send. GMeraU, an anlCllna 
has 001, I If4 wave on it. i.e., current at the 
bottom and yollase a, the top. In the "COl 
that . counterpoise is used we hne • � waft 
with currenl II the antenna inductance and 

volrlge' �r the ends of hOlh Ihe antenna and 
the counlerpoisc. 

Working the antenna al a humonic will re· 
sulr in sevC'raJ places in be'tween Ihe ends 
whe're voltage .... ill show up as illustrated in 
FiA. 2. While the rope showed up on I, the 
venical or up and do .... n wavC'. the ekctrical 
sysrem consists of IWO WavC's, II. voltage and a 
CUlleD! wavt. And whenever ,here is cur· 
rent present ,here is little voltage as shown in 
Fig. 3, bUI nOle Ihll thC're is voltage .II the 
far end of the antenna. In fan. il can be laid 
down u a generaJ rule tllal rhere cilonot ever 
be anY CUfffiU al lhe('Od oflhe aOlenna. thelC'· 
fore volla.ge musl �Iways be present. 

Anwninj:. ,herciore, rhal we Slick to the 
voltage wave and SlOp worrying about the 
CUllenl wavC'. let us streICh a pair of wires 
as shown in fig. 4. Tim sys,em, which will 
be similar toa one w;re .OIcnna Ind one wire 

I E .I#O� � FIG. l - EI.ctri ... 1 
stending w.v .. : 1= 

O S  C. l.,g. c" .... rrt, iKrt llO 
volt.g •. E = n o e",.· 
•• rrt, bllt l.". vo!t. ... 

counterpoise, should b<- 21 fCff lonll and the 
wires should be separated ahoul 8 ,nches for 
best resull$. Tu.rn on ,he oscillator lU\d tuOir 
the antMol system JUSt buil, uOl11 the neoo 
tube Ie the far end glows brightly. 

When this point has been reached. 

IDce has been reached bcnveen � oscillator 
and du.mmf radiator sf"em. But .... hal i. the 
{requcner� To &rid Ihis. slide the neon IUM 
Ilong the wir� loward the oKillalOr, push· :�. il ;i�u:e o=tr'e!��oO:r 

o
��

e
: �,

i:;ul:; 
Aft?r :���e

go�s
ti��1 sb�m 

on
as p��::I�� 

a100S slowly until it li&hts up .,ain. This 
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operalion i s  ,he mMI crilical of all and should 
be done carefully in order 10 avoid any euor. 
fr
i
�e;:;

e
r���: ;:,1:1 l i!fd�!�t�I��

I
I��

d
c��

a
l:� 

of a 1f1 ·.:ave Ilfld il il now only necessary 
fO lintl Ihe ends of Ihis Yl wave. To do Ihis 
find the place where l shon.circuiting bridge 
bClwl.'l'n Ihe IWO wires has no eltect. Wht'n 
�uch a place has been found it is evident Ihal 
Ihert' can be no voltage al that point, there· 
fore ... ·e hav(' found lhe end of Ihe Vl wave. 

To COn�truCl Ihe �hon.tircuitin8 bridses. 
two of ... ·hicb are nceded. rut a slui,r:bt stiff 
wire 10 inches luns and bend il so Ihal one· 
half inch on e�ch end is belli al righl angles 
to the nine inch Sliding portion of the bridge 
as shown in Fig. 4. Now lay one of these 
across Ihe tWO wires and nan sliding it back 
and fOrlh unlil a place is foun,J whcore thco 
tube will 51ill light. This .djuSfment can he 
made "'i,hin V� 10 1,4 inch 10 five melers. 
Now lake the �c<ond bridge and do the nme 
thin,r: On the other side of the neon tube. 

With these IWO hridges in place .nd 'he 
neon tube Slill glowing you can be cenain 

P.,. 15 

FIG. 5 
Ihat the IWO bridges are just Ih wavelengrn 
.patl. The distance bctw«n tbe IWO should 
nuw be measured with l yardstick, multiplied 
hy IWO, r�duced f rOIll inches to mele�s and 

p
h
o
e
r 
r
��l����e�

h
�:fi:�l

e
�ra� ��('tbt��Scb��d�:; 

�re juS! 106 inches apHI: 
106 in. x 2 = 2 1 2  in. = wavtiength in inches. 

Since }9 . .H in(ht� equ,b one Oltte, theD, 
}9.nfii21 �.'M mt'ters 

Wilh such 3 sy.llem a$ this il is quile pos· 
�iblc '0 obtain a number of very reliable 
points easily, and by Ihe u�u31 means cali
brate I firSI cl:us five OlelCt (or lower) wave· 

Circuit Diagrams of Factory-Built 5-Meter Sets 

�n AAlltO UBOIUoTOilUU S WCT(.A 
T1IIAN$C(IV(1I .a Y�T WOot-... 

"AIIV[V 1I"'!)10 -...AIJO ..... TO .. /£S � W(T(II 
1"1I""Se[IV[ • •  vo-... .. .. ooc� 



fiG. 3 
The Complete "lreed·loe.d·' T.ens· 
ce;ver, Show;nv Correct Plecement of 

Pert. lo. "st Results 

S _ METER R A D I O TE l E ' H O N Y  

Frank Jones One-Tube S-Mat.r Transceiver 
Introduction 

THE {".t' mt'[t't amat" .. , phnne b,nd 
.. fft''' �n Hllert'uing 6dd fnl [he new· 
:vlfl,·t .tII,! ,·x(><,,"nCnlN. Thi, bJml i� 110'1[ 

[,,0 CI()w<kd: In f�C/ i, IS unoccupied In must 
c, . .,nrnu"'lIcs. lind ye' rhe ncct'ssuy equip· 
"'''Ill ;5 sImplt' I<l con.trU(l 3nti <osu f;u lu" 
than Ihal '1<'<:.1",1 f", nperalinn in any 01 
,h.· ",ht'r amal"u, hands. 

Tht' Ii,'t' me[t" SIgnal. Jre u",ful nvt'r reb· 
lively 'hnn dlslance!! . usu3IJr I'll'll nver 
five In ten mil..,. Greller distunces arc pos· 
SIble under favnrable CQndilinn$, and [Wn· 
way phnne communiCilinn h;u heen cnnducred 
nver dislances up 10 1'0 miles. The In .... wavelen,l:lhs aronf such a high lrequcncy Ihal 
nnly 'ht' dil'K'l Wive is uSC'd. since the Heav;. 
side byer �IJom re8ens mes.. frequenCIes 
bark In carrh . •  s is dnne on longer wave' 
lenglhs. Herein lies one nf Ihe advlnl�gcs of Ih,s b3nd. SIIlCe no imerference is uealed 
Iwyond a range delcrmincd by I� appl.enl 
(ur .. ature of [he eUlh and Ihe devll;nn nf 
the I/ut"",irrlllg sl2fion. This means Ihar 
hunol.rJ! (>f communities can make fu ll UK 
of rh" band ... 11" .. ,,1 ,h� overcrowdin8 �frects 
And �r��r �mn .. m of Inlerfef�nce ..... hieh tills 
up [he orh�r ,"n .. ,�u, bands 

AnOlher "J,·"nl3I:e nf Ihi5 bind b Ihll 
very lo.,..·po ..... l', transmiuer, can be ,,�d. Thi, 
rellulu in 3 dec,drd IIv;ng 10 one'$ podtel' 
book. The r .. c .. ivers arc: Iiso 'impl� Ind 
«onomical 10 build. The low·power r«eiv· 
;ng type rubes can be used for borh tr.ns· 

mlU'n,lt �nJ If'�'�,"!. and g ,1:1<'31 Jut vi 
fun un he h.d ,,1"'1,' fll�nJs in a nei,llhhlll' 
hood "" Slr '" I11.kc le�ts and lalk It) euh 
",he.. E"en W �n old·rime "CW" amaH·ur . 
Ihere is a thrill '" "',".J: phnn .. , ahhouJo:h ,he 
Olher "arion m�\' he (Only I f.·.,.. h(>",�� "way. Grealer po"'e •. ""h '" nn he h"d flu," 
'ype 210 or 11011 '''h.:� ope,,,ted in m .... p .... 
ur crystal conllollcd CIrcUli'. hu in pllce 
pnd is " furu.r .,,,p 10 thNe .eally onlerc.'>le,] 
in Ihe ,lInat<'uI ;tJrne. The complic�lion of 
,uch cir<'u;u �nd Ihe pc,uloaliltr1l of ad,n!!· 
menu Cllb for c""SOdeIJble experience. "he 

:�;&��� f�o�Uf�eqC���";;Sm�duJfia�fon��bil� 
ilf 10 PUt me �,gnals illlo small valleys Of" 
behind small hills. and I per�nal sarisf3C-
1;1'11'1 of rransm1ller �cwmp!ishmenl, This 

��Iro;s uTt���s��:r 
I
�.: .. �d;:,��: 3c:rc�I�:�:�� 

Five Meter Circuit Analysis 

FIVE meIer crrcu;[s on be (ompu"d .,..ith 
tire rilcui[, ".eJ in brUldcast or �horr· Wive s.cu. The fUn(lIons lIe slm,l�t

an IOleflnl is n...,Jtd 10 pick up Iht si,ltnah 
and ptavide et,ecllical rner�y which ca� be delKlcd, amplIfied. Ind made audible ," a 
he.dset or loudspeaker. The [un)mi"el mUJt 
hive somt fnrm of oscillitor, I method of 
modulatin., Ihe carrier si,(tnai, In antenna 10 
radilte it InJ, of coursr, I microphone 10 

��i�r���:;
oi
Th�

r
f:�ri�n!

n
::8!a����ty�

i
i�: 
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ducu.nc� and I�sislaoc� U� �:lI:3cdy th� $3m� 
u in an�' (,IIh ... 1 loo�r· ... av� radio circuit. Th� 
dilf�l�nct liH in tbe siu of th� inducrance5 
and capaClUU u� i.o the radio frequ�ncy 
circuit�. Fur nampl�. a bioadcul I�cti"�r 
coil (an be mad� b)' winding �O 10 40. feet 
or ..... ir�· un I co,l. luned by • Ju.!!t' v�rlllblc 

�;:�:�.'�
r 

f:;
i
;r �i�e

l
�r 2t�����;O�;d i��� 

�li�J�';; i�o
u
��a:�ttU:f!�e ;::������d T��eo� 

rtlLcally. th� vacuum tU�' should be 5maller 
�:��::�r:II�ffia���li���t�r::�I�r,�� o

f 

A ,)·pinl 6vc mttcr receiver cilcuit 15 

,hOII,n LO Fill. I. � 6ve mell:r W�\'t' CUt5 

Ihrough Ihe anlenna and inducn an ... lenric 
,·utlent in it. This oscillating CUrrCflt in· 
duces anorher ;010 L2 if 1I Ind L2 arc near 
tach olher. L2 ma, be of from ont to ten 
lurns. dtpendil\& upoo tbe diameler of Ihe 
tUln�. FOI tlllmpit. tbe � helt;n dCMrihed 
has 2 IUrns. 2 inch" in diamtltf. The in' 
ducr�nct L2 is luncd 10 rt10nance by mtans 
of (2 in ordtr ro make Ihe recei¥�r r�sJmn· 
,ive !O Ihe desired wlvelength wirhin rhe frv ... 
meter band. The tuctl.Dce of L 2  and C2 �rl' 
opposite in phue, or cancei uch ochCI, leav
ing only Ihe ruislance in the runtd c;"uil 
II resonant;F: to limit the value of inductd 
currenl. Thus a r�lati.,tI1 Ilrge value of 
induced current flows through Iht indunanre 
Ind afound Ihrou,lth lhe luning comlenser C2 
and itS shum npacities. due (0 rhe wiring 
and tube'. The volLage a(fOSS �ith�'r Ihe in· 
ductance 01 capacity depends upon rhe fe· 
Ictan(� of Ihat panicular elem�n!. ,on��
quentl, the actual vohlge across Ihe input 
to lbe dt1C'<lOr IUht is increaH'd eno!!nou�ly 
by resonanc�, This lub� is a vOIr3.'!� oper
tlt"d device ; the gtelter Ihe signa! vultlAe, 
che gf�I'tr the audio sign.1 aCloss the re!�· 
phon� rt<ei.,�tf.. 

�ince the 6eld imensir), II che rec�iYing 
anr.·nnl is in lerms of microvoirs nr rnilliofltlu 
of. I "olt, due 10 the use of lo.·powtled IIIM
mlllrr< .lLnd wive "'cnultion, Ihe rrcriver 
musl hive I jillUt de,,1 of ImpJi6ution. The 
mO�1 prulical ... .lLy to Iccomplish Ihis is by 
muns of nueme rcgmcnrion, or whal is 
Clll�d "fUpcr·",gm�r.llioo". Re,ltenrl3rion 

i���!'�I��/��� t��k ��I
I:e

l�!S;:i
l
d 

v
�

l
r
l
:�� 

Ind rhu, obtainin� an amplifying lerion. Thi, 

drea can be {OnlJnu�d wLlh increased ampli· 
fication unlil /he luhe hruits imo {oOIinuous 
o!oCillal;on, which rUins rhe deteCtion char· 
aCltri'lie of Ih� luhe. SU(K'r·r�8�·neration 
(On�iSl5 of a melns of increasing Ihe lUbe 
relleneracion until it goes InIO oscillation, 
rhen IUlOmalie�lIy buking ;1 off imo a non· 
mcilbrin,!t condilion. This I(lion conlinun 
dt �omr frequency wl"ch IS abo\'e Ihe audibl� 

;i��l�':.S ::; I
r��c��s.

e of�?s
m

s���e��n2e���� 
amrhliu • weak signal min, thousand ume�. 
This �ffe(l is uptciaU, .ppliuhle 10 Ih� five r " . . " 

'�.:. '" ... '-

. � -. � 

,� , 

mtter band_ anJ af pre�(nt is rht most plle
lic�1 melhoJ for ohr.lil1ing Ihe necessary 
M'nsil" 'iIY 10 wuk 5ign:ds. 

The eircuil shown on Fig. I is .lL I!()<)d oieil
lalor. bUI plOpl'r PlopOllwnl of RI, CI. C} 
�t,,! rhe pbll' )uppl�' "uJca,l:e allow ,he super· 
regcnculI\'(' dfe" .0 ukc pi let. RI and CI 
callsc a blockm,ll �H'O" .... h,eh IhlOWS Ihe 
,I,·tnwr in and ;'111 til "SflliuLOn al D high 
r�!e of frequ(·ncy. IU un be relutned 10 
til�ln('nr or 10 +B H sho .... n. d�pending upon 
LIS value. hUI fnl leu o¥trlo�dinp: and di$lor
I;"n dfc{! on Silang 6ve mtl�r si,ltn�l$ rh� 
ennn(UlOn shown is hi,ll:hlr d(sit�b1e, C� 
musl be IU,II:t tnoup:h 10 by·p.lu Iht hi,ll:h 
�lIper-re8CneUlive SUlJO:t< ha.-k 10 fil.lLmeni. 
hur nOI brsc enoull!h In ,h()r!.clf(ULl lilt �udio 
frequenc;<"5 in a rnoJututd SIgnal wlid! 
must he impt(,H('d aU051 Ihe lelephont rc
ceiver' or �",I;o amplifier. Common valu<"5 
for R I are from '/. 10 2 meltohms, CJ of 
O()02� mfd. and .006 mfd. for C). 

In Fif!. 2 i� �hown a five meier lratlSmiller 
silch J� IS used in man)' prnenl d.lL)' low-power 
, ... ,,_ The micrnphone C�IISCS a variation of 
current throuJ:h 1. � dLl� I" snLlnd wav�s from 
OIH'''� vu;c(' �ltikong Ih� diaphu,ltlll. and thus 
��lyin1: dlt' u·.i<l:lntt. U is coupl ... d closeI, 
In 1..1 by me."" nf an ..... n (O't whic:h is pel-
h�f.�;

b
����:lIr�iso�t.�n;.ud:�1 �:jU,��C!�! :h: 

''''0 coih of a mlnnphnne uansformet. 
U)ually lhecoil L<l hu l ) or 20 Iime,as many 
f �,rns as L). Inuit'n! in ,h., um� ptopor· 
\lonar(' inCrtlSC of voila,ll:( ,od decrease of 
cu" ... nc. Since no t('.,"nance 10 .ny partieu-
1:11 audio f"'queMcy is dnired (which would ' 
re�uh in di.\Iortion. because il .... ould he .ropti-
6ed mort Ihan Ihe orher .lLudin frequenc;<"5) . 
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no luned cirCllil is u� in eilher me pille 
Ot ,!Itid circuir of Ihis modulalOr tuhe. The 
modulator rube amplifies me audio vohage 
!/ocrOS5 irs grid circuit, and applies it across 
the modulation chnke L3 which offen a high 
�d�

t
!��t s�b:r��:�, �

r
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u
t��::ie, !,

h
�e
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DC plale voltage which supplies Ihe ascii
lilor. For eumple, if rhere is a 9Q.voh sint 
wave AC peak vohage acro�$ Ihe choke L3 
due 10 the 'Clion of the microphone. this 
voirage will add 10 and subuaCl from the DC 
supply, which may be 180 vol" of 8 banery. 
This me.os (hI( over Ihe audio cycle the acrual 
plate vohage on Ihe oscilblor is varyin, from 
90 up 10 270 VOIIS, even though a DC supply 
of 001, 180 volts of 8 banery is used. The 
power OUtpUt of Ihe oscillator nries with 
Ihe plate yolta8e and thus a signal of nrying 
amplitude is impressed 00 the anteDna. This 
variation is in accordllllce with (he micro-
��d:iat':l��' ac!�dllllc::

r
!:tth s!�� v::i�:. be 

The oscillator in Pig. 2 is quile similar to 
rhe oDe shown in Pig. 1 but it u� • lower 
value of gtid leu, The lower value of Rl 
:�:r; 

s
::�

d
he°

s
f�

a
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n
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Ihrough Ihe coupling betw�n L2 and Ll . .  
f:l:c���;

e
c:�;f;�;g'f/j:hn �::�uilr;!�ead of 

Antennas 
For tilher Iransmitting or r«eiving, the 

anteon. should be 1$ bigb above ground as 

�?;�:��'tO t�e !:,I���:: b,�
I
�':; ��ir� 

paciry 31 Ihe end 10 the grid or b, melDs of 2 small coil as shown in Fi/!. I, will work 
sitisfactorily bUI gre�ter distance can be at· 
lained by using I hi,l!h ;lfJtenoa. This usuall, 
meROS some form of RF f�ders, such u shown 
in June (19}4) "RADIO", Even an ordioBry 
broadcut or shorl·wave receiving antenna 
may be u$ed nn five meters because of the 
barmonic effecl. Such an amenna was used 
5uccusfully (0 talk Over a distance of len 10 
Iw�]ve rni!e� between San Francisco and Ouk. 
hUHl, u�ing ,he small combination uansmitter 
anJ receiver shu",n in Fig. 01. 

Wavelength or Frequency 
Determination 

S
OME means of aJjustment of the trans· 
millers and re�ivers musl be made in 
order to optrate within the amateur five 

meter band of from 56 to 60 mesacycles. This 
blllld is over four times 1$ wide 1$ the whole 
American broadcast band, ,et it conn ani, 
a third of a meter in this range. In localities 
where there is some Dve meter activity a 
frequcoty check can be given by other ama· 
teurs who have calibrared frequency meten or receinrs. OthenrriK one mllSt Il.W" a wi_ 

, - t.4 E T E R  R A D I O  T e l E P H O N Y  

blilecl frequenq meier, o r  wavemeler, i n  or· 
der 10 be cl'rrain of legal opelliion. Parallel 
or Lecher wire sYS!l'mS may also be used for 
musurement 10 "lIhin an accuracy of aboul 
'%. 

Parallel wires suitahll' for this purpose can 
be strung hetween IWO suppons frOID U to 
40 feet apan. Bare wire, No. 18 to 1" 
gauge, should he used wilh a spaciog of 

a'o.ooO_ I _VT 
_-SIIOIC·L( aYTTON 

...... rowlU 

fiG. ' 

SCHEM .... TIC OF COMPLETE 

TRANCEIVER 

n.i, ;. t ... Cin:llit for th. 1"'.I1I<:.;"'r SJ.OWII ill 
th. Pietu •• (Fig. )) 

aboul Ihr� inches between wirn. Resonance
indication is obtained by coupling the osdl. 
I�(or coil 10 Ihe dosed loop end of Ihe par. 
,dlt! wirC5, and then sliding I shorl·circuit· 
iog copper link along Ihe wires. An indication 
nn be obtained by mean� of a millilmmeler 
��:t�bl�]lb�()fnf���o�t:t\�;:i��;�'no�f�; 
currenl. This can be done b, meanl of a 
slOat! tUfn of wire cnnnected in series witb a 
6-voh radio dial li8111 or RP thermol_lvano-
:it'h' :h: �.

u
1!:i�l

t
�\�: °1��I��

tor
A
co

�e��d�� 
change of current will be hid whtn Ihe shan· 
ins link of wire is across some half·wave poim on the j»rallel wires. Slidin, thil 
link along betw�n the firsl .nd s«ond poinu of indicalion, Illld careful meuure
menl with a 5(all' or !apt measure, will ,ive 
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rh� wavcl�n8rh of rhe 05Cm"Ot. This dis. 
_.nc� .hould he between 16.40 and 17.�' f«1 
for oscilbtion in the amlfeur bind of from 

l:e{tOorp�r:'�:r�eii:hi�ii: ���mt�Oca
o; � 

used and a small variable con:tenser can· 
neeted across the loop end. about 3 in�e, 
from i-I. in order 10 bring the lirst indication 
point up to ",ithin 2 or 3 f«1 of ,he 1000p 
end. The Jc"<nnd indicared pooint will 5111\ 
b� J6A to J7.�' feet from Inc lint for proper 
operation. A little absorption'lype wave· 
mett'rcan b-e conveniently calibralCd from Thi� 
set.up :l.nd a very lCcurate chedt obraincd frorn 
a humonic ulibralion from a known fr�· 
qucncy quaru, crystll oscillator. 
Combination One Tub. 
T ransmitt.r-Receiver 

POR (he new<nmer in rhe 6ve meter band, 

��eo��
t 
::���bf;tU;I�. �t;,on�:s�;�:�.�(l� 

""onhwhile results. It pUIS out I we!i· modu· 
1�INJ. mons �i8nal �� • lunsmilfcr and func· 

Rui,.d Jonu S·I-.-4.t.rCircuit u ul.d by 
AI�i.d R .. dio Corp. In th. "Kni9ht" T,.nl-

tions as l M>nsirive super.re8cnerarive dete-<lor 
in the n:'ce,vc position. 

This circuit uses a type 19 two·volt fll�· 
ment tube u .  push·pull oscillalor and de· 
reWH. As an ?:Killaror or funsmitter. grid 
dfcuif moduJ;..uon is used be'lu� of the ex
(feme simplic;,),. The U;,iCfophone. an ordi· 

Pictorial of th. RF Porlio� of Fig. 4. n.. pl.t. 
coil i. , two,tu,n loop of .,.'".in. diam .. te, cop!"' 
tubing. n.. 9,id co" {pulh,back inlullt.d wi,.! 
il wI)U� ;n'o'hl> copp,,' lubin." .nd . c ..... ,.t.p 
0Ithe g,id coil b,ought out throu9h a hol,l" th. 

tubing ... . hown abo ... ,. 

nar}' sJO,{:J..o bUIWIl lelephone rrammint:". i, 
JO I),,, "l').:�I'\"(· B b�II('I)' leJd 'n,1 the volas\" 
drop .111.1 v�n�tlon ul volup;e is used as grid 
bi�<. Thca' '$ a 'tl'UJ� vnhaS" ,Irop across 
Ih,· Ij,i".,,,,,e ol rhe minophonc ami "'hen i, 
i .• spoken 10m. The �·ar,allon of resiSlance 
,,,use, a �.lIahl<· grid h'D� on rhe 05(ilillor. 

r���i�� t��: i:t f;:��t�A�U�, 6:e3it�a��:;; 
r�thcr than a ��rid·l .. ak o�cill�tor C;fCWI is 

��c:�'i/
n 

����ttu
r
bc ��m��[ry :�: '!ll�i�:l

l.�,: 
tri"de ["h..,. in om, en�dope. It can reidily 
f>e ,,,cd 10 a pU5h-p"]! oKillator ci,cuit. 

Unity wupling is weci bcc�u,e the $et 
mU$1 St31' 0I1 Ihe same fn<qUC1lC}" tn bo(h tuns
mit ItOd receive 'posifioM. Tun� grid-.1lIIed 



pIlle, or TNT oscillltor circuits require a 
compo:nsllOr on om: of Ihe s",ilCh positions, 
",hich adds complication 10 the circuit. UnitT 
f����� �h��
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in order 10 consen-e space and coil e'.'I(tetnal 
field, and al$o 10 give shorl Iuds 10 the by. 
pll.'S wnd�nser� C2 �nd C�_ 

In rhe receive po�it;on, the microphone is 
CUI OUI of the neg�lin B ballery lead and I 
p3ir uf lel('phon� r('(e;velS cu, in. The grid 
reluto is also swiIChed·over 10 a quaHer 
megohm grid leak in order to obtain blocking. 

grid �uf'<'l·r<:,lilieneuliol), The grid Ink re· 
turns 10 +6 in order 10 give bener resuits, 
u pre,-ioudy memioned. 

Unless onc hu hId considerable exper;· 
eoce wirh five meter circuiu, it i, suwsted 
Ih3t Ihe exact layout shown in Ihe picnl!e of 
the "brC"adooard" set and circuit of Fig. 4 
be follo .... ed. Sometimes Ihe misplleement 
uf • single le'ld or conden$er by as little as 
d half inch will ruin the opo:ulion of a Jive 
mCI�'t .�c·t. A struighl piece of wire one inch 
long h3� a very appreciable inductance and 
capa{ilance on these ultra·high frC<juencies. 

The lH('ill:lIor coil consisil of a small coil 
:1',f�i���I��et·���c�O
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covl'red wire wove" through it for the grid 
coil. The wppn lubing coil ronsislS of 1% 
rurns. 1"'0 inches inside diameter, ""ith a 
umer·tap o" both coils. Thesrid coil center· 
tiP un mo" easily be made by cuning a s,,!,all 
slOI (ahout Vrin. lonR) in Ihe coppo:r tubing, 
II Ihe center of Ihis plare coil. The gdd coil 
"n be Ihrt'3JeJ through 1M rubins in tWO 
seerions wilh the center connection solderer! 
to81'lher in 3. sm. II "piS-lail"" connection 
abOut %·i". clear of Ihe ropper lUbe el'nler 
�:
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or soldered di!l'cliy ro the IWO pllte terminlls 
on Ihl' 19 tub!' wcket. The etlds of rhis coil 
atmd down about an inch, or Ilishtly leu, 
in order 10 keep Ihe coil cenler-Ilps delr of 
me orhl'! lUbe sockel lerminlis. The TWO in· 
side, or ,rid iud. (rolS o.,er 10 oppotill! 

5 .  METER R .... O I O  TelEPHONY 

socket pid lern"nal�. The tuning condenscf 
mounts �5idel lhe lube socket and tlltU Ihe 
leads 10 the mndenser are onl), an inch long. 
A blkelite I'Xlcnsion 10 rhe dial shaft is nec· 
ess:uy in order to e1imina.te hInd capacity 
effecls. 

For (OnVrnil'IKe lh� tWO B battery [I'ads, 
microphonr and headset <onneniorlS arc 
broughl out 10 sjx binding pom. Either lH 
or 1110 vohs of B b:"leri�$ or a small B elim· 
inalor may be used. Th .. pl31e current ;s 
from � 10 �O milliamperes on Iransmit, and 
aboul � on the receive position. MoS{ hl'ld
setS work better ",hl'n the 5 MA plale cur· 
rent 80""5 through them; a reversal of Ihe 
phone tips of len incrc;lsl'S �eru;ifi\'il)'. 

The transmiller 5houl.1 illuminall' a 6·voh 
dial light when the latter is coupit'd 10 the 
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sin�11' �ur� 'I"i,h lamp is 3 very useful ascii. 
lallon md1C3lOr for any trllosminer, siocl' il 
is iairly sensifive. Modulation can be roughly 
checkl'd by this nme means, 

Thl' receiver should give a hissing sound 
when it h functioning propl'dy . .A good Jive 
metC"r signal �I""a)'s rl'ducl'� or l'limin�'l's the 
ba,k/ollOund hiu. The antenna egn he mOSI conveniently cuupled to Ihe !oC1 by m('�ns of 
• dip on ,he copper tube indUCTance. This 
clip should be SCt near Ihe cenll'r tip, but 
3$ far .w�y from it u po�sible to still Ael the 
super-rl'genl'rati,'e hiss over rhe tuning dial 
llnge: Usu;tlly thl' dip will be nOl o"l'r an 
inch Iiong the induclance from Ihe center-lip. 
Aoy wire can be used as an aerial. I'\'en values 
up 10 sC"o'l'ral hundred feet in leog,h. For 
mOSI lonl wnrk a four·foot wire or rod can 
bl' used, (onnected 10 Ihe 05cillalor by means 
of the clip mentioned. Fe" belle, rlSulu a 
wire 12 f«t loug is le(ommcl1.I�.l ; ;1 gives a 
qU�lIer.plus.m-ha!f.wav� "ntenn�. The .j·foot 
seclion acu as g qunner·wavl' anll'nna wilh 
the kt and balleries acting IS I ground or 
counterpoise. Probably an aluminum plate 
aboul Ihe siu of the breadboard and undl'r· 
nealh il should lid in Ihis dfeet, if it is coo· 
neeted 10 one of the 19 tube fUlmenl tenninab 
by means of a shon lcad. 

Trouble shOaling the set is birl, simp.le. 
�:d :�jl&����fr�� � =t8b�;t�i�S":�:�:� 
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� checked. T� v,ducs o f  thc rClinors Ind For receiv;n�, Ihe plale (urrenl should read 
m;o by.plS$ conden5us arc imporr�m. T� aboul � millIamperes. 
filamtm ,hcosu.1 �hould Dc SCI 50 iL5 10 live If il ;S pan,ble 10 oblain a high. level single 
! ,·oln aCiOSS Ihe 19 lUbe filaments. Good bulton mikc of about 200 ohms resislance, the 
soldered joinls 600 ohm plale re-
!hould hc made si�I\H R! can � 
Ihroughout and cl iminaled anJ 
all RF In,b made mOIC po",·er Ollt· 
u shorr and direCl ",,'_ put obtaillcd wilh. 

�; ru'.:;i
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, Sood one and a $i�tor holds the 
check can Dc madc pblC voirasc to 
by JIIscuing a mil· about 100 fO 120 
1;.mmClef in ser· volts, sinc:c !:he 
'" widl Ihe B fllike used bad 
blnery. It should only .holll 20 
re.d fronl �ll 10 11., .. ,nd Sid, Vi,WI of Ih, RF Porlio-Nol, Short ohms rUIUIlII(e 
60 millIamperes Conn,dion, with ulher low 
.... hcn tunsmit· !;rid bin ... ohl!;c. 
Wilt. and drop \0 �boul 1 0  or I) when not The set h�.\ worh·d ,·ery •. �tisfaclOrily over 
o,elll�IJ\l,lt, such 35 when louching a plalc or d,stancu of Icn miles, wuhout ,·ilh"r 10, 
j;:fid 1,·rmm,,1 .... ith the antenna or one·s finger. calion being morc thin '0 feet aM,·c ground. 

Super-Regeneration Simplified 

SUI'I'R REC;f:N"RIITION is used ,n nen-
�.:�

I
,���e;'.;�j 0iuf�t���I0bc�:::e�'ti�: 

ell1r�lTldy hi).:h ..... milivil)'. Rldio frequency 
JlTlpldicallon Ind present day superheterodyne 
C"CUI15 �r(· coming imo prominence for 5· 
n"·!<:l opefJtion, but sup<:!.regeneration pfO. 
vtd�� � pr�cdc�1 mc!hod of fe{ei\"in� weak 
SI,o:n�ls. 
An vrdinary deteclor c;rcuit nn be made 

a 8fe�! many limes more �n5lfive and sclce· 
II�� h)· the usc of regeneration. lbi, con· 
�'51S uf U)JIl,IC �ome form of CIfC1.lil in which 
p.tI of the pb,le circuil RF siAnal is fed back 
10 lheltrid dICU;I. anti since Ihe lu� aCl, a5 
10 amplifier J( .... ell a.� dClC"C,or. Ihc s;,ltnal i, 
in{fc3 ..... d. This fm·back volralle or effeci 
un he urried 10 the poim of self·oscillalion 
.... ilh mertasin,!: .mplj(icallon on .. ·eak input 
.. gnah. Beyond Ihe poim of oscillation, the 
qulllil)· ... n ... okc or music i$ ruined and the 
sensiti ... ily begins 10 drop, due 10 less cffidcnt 
detcction. 

If Ihe feedback dfeel could be carried on 
long enouAh. Ihe nnly limit 10 Ihc fin�1 Si8' 
n�1 'Ireo.llih .... ould be Ihe overlo.ldinS point 
�� 
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of seli·oscilblion wilhoul ruioing the de
l«tor ludio quality, This is dooe by Illow. 
iog dIe lube to oseilllle, Ihen dampinl·oUI 
�u�iI:
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the dampin.a o.uillarion$ are above audibility. 
This damping or qucnching effC"Ct ("In be 

accomplished in " number of diftcft'fll way'. 

MIO<:t;me, a r<:!tubr oscillalion drcuir work
ing In the nn.ae of frum 20,000 10 200,000 
cycles pel second is uscd u a mean) of eon
lIollill,ll: Ihe ulna·high frequenty oS(JiJuions. 
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InICrrUp"on !rcqu�lIcy) os"II�lor can feed � 
tlldc cling), 11110 the deteCtor grid or plate 
circllil. The mose common methnd is 10 
couple Ihc two rube "I�le drcuin logelher 
fur � form of Hei,ioA or plate modulalion. 
In lhis cuc. thc inrerrllprion frequency ... aries 
Ihe dele(lor plale volln,!!e cnough so Iha! 
Ihil luhe spills in and OUI of osrillalion al 
a nle dererminc:d by Ihc interruption fre. 
qu('ncy. Thi\SlmC .Ielenl" ,uhe nn �ho be 
IIscd as ao inlerrupllon flequ�ncy oscillator 
by pUlling the ,ullt'd �.rCUHS for Ihe 13lfer 
inlo tbe delC([Or circuir. 
us���{�cr,I��kfn:
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so lhal no �J[rra luhe or low frequency coils 
arc neeeHafy. Sudl a circuit funClions lJ an 
ordin .. )· o�{ilbllJr in which the ,IIrid leak is 
100 hl,ltlt 10 allow the electrons un the ,ltrid 
to le�k off al a ute 10 III\·e COMIIlOI ulue of 
.ariJ hi;!.' . \"ohJjo:e. Tlli, causes . change io 
.... eralle hilS and SlOpS Ihe oseill.rion benusc 
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CUif constanls arc COHCCI. indudins a lairly 
high dccrt'meol in Ihe dCICClor luned circuil, 
Ihe blocking acrion taltcs place II In in
ludibl.e Ule and super·rcgcncrllion il l(. 
rtlmpllshed. The dec.remenl of cv�n a low
lou fi ... e meier c,r("\lir is sufficicntly high to 
allo"' lhis drcu;1 10 funnion well. 
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Frank Jones 5- 1 0  Transceiver 

F IVE or 11m merer phone worlc: olf .... u an 
iOltrestiog possibilily for ItSIS b�lwte.ll. 
CI!$,or htlwtto ll Ciron a mounlalOside 

Ind some ciry in the distance hdow. Requesrs 
for a puwerful lunsct'iver have been mstltand 
Ihe circuit showo should fuHiU this need. Some 
set, of this [fpe have been in service for sev· 
cui months on the comrrucr;oll w()tk rof Ihe 
grear S�n Fran(i�(o·Oaklanti nay bridge Ind 
haYe always pUI our a good slIung signll 
of excellent imelligibililY. 

The power ourpUI ranges from ahOut one 
",.u carrier ar 160 volls pl3le supply 10 IIMUI 
Ihtee .... atU ar 2�O voh.. Thesc pow<'r� Ire 
$ujtahi .. for use in ciries nr lev .. 1 foreSls of 
frOln 1"'0 10 six mde, on five melers. These 
same S�·t5 will rransmir and receive up 10 any 

TUNING 

!4)!, 
':"' ----- -- ::. =OP" - - - - - --. ® IlEC(;-.�)S�HO® 

FONES MIKE 

visual diSlance (a hundl.-d nulesOt more) be· 
Iwtt.'n mournain sioes. On 10 me[(,"rs Ihe .b
�rplion �nd refleclion by buildings and small 
hills is mueh less and Iheshon distance unges 
are ,l:r('�lly inrr .. �St"1. Occasionally R IO mel('r 
$ignal may come in frum :0 puint '00 rn 800 
miles ..... sy on cl.ys which .lre pUlicularly 
suilable for this frequency, Thi� form of reo 
ceiver is quile sensiliv� sinc� il is an efficient 
�uPCHe,ceneralive circuil on Ihe receive posi· 
tion. II also emits bad inlerference sillee il 
Is a grid.luk l},peof super.re,l:eneralor. How. 
ever, thi� form of delecnon has provell vcry 
'Jlj"f,lWH\' when using I}'pe 41, 42 nr 21\, 
penlode tuhes from a 5tandpoim n( good s .. n· 
Jilivitl' rod ability 10 deteer, without undue 
<lislOrtinn . .... nk or t'xlremely slrong signals. 
The butr tlfeel is ohlained by returnin.ll the 
gild leak to a high posilive polenlial ""hid! 
makes II  �Ct Inore ne�Tly like an Ave r .. · 
('('iver Ihan an)' nrher fOlm of supet·reg"/'I .. r· 
�tor. 

High �ensilivi,y is ohlained by rd.livtly 
ri,llhr cO'lpling to a resonant untenll� ;InJ op .. r· 

auon of Ih .. super,regenerative detector ., I 
moder3re value of actual piale polential and 
srid bias, fullowed by II. high gain audio st.ge. 
Too many super·regenerMivr sers give 100 
much noise and 100 liulc signal becau$t of 
Improper circuit COIIStlnU and tOO little audio 
amplificalion following th .. detector. 

The circuit consists of tw,., tubes such 8.!1 
the Iype 42 six volt pcntode power lube. A 
four pole double throw anli·capaciry or sprins 
leal switch is used to either Ir�nsmir or reo 
c .. ive ..... ith six voh power $upply b .. ing shut 
off in t!le c .. nl .. r,or ofl' po-silion of the swirch. 
A nIDing control, volume control" and re· 
('iver sup-tr·regenerarion control �re ,Iso pro· 
vided since the adjustment of th .. later mini· 
miz .. s receiver radial ion. In th .. rec .. iv .. r J:>O. 
sliion, olle rub .. a,,� as a �uper·r .. generauve 
d .. leclor and the ol,her as �Il audio amplifier. 
III the transmll pO�!lion, the aClual plale voh· 
�ge on Ihe (ormer tube is increased greatly 
" nd � 10'" v�lue of grid leulc: makes it imo 
J po"'crful o�cil1�lor. The audin amplifier be· 
cnmc' rhe modulalor and the he.dset is  CUt 
oft' and Ih .. single hurron mike CUI on in the 
rransml{ posllton, 

The transmirring oscillator dlaw� relativ"'y 
hi}l:h plare (urrent on these short wa"clengths 
and oor te5uirs ar .. ob,ain.-d ",hen rhe modu. 
I.ror has 3 step·down OUlpUI lunsfolm .. r or 
choke for coupling. A cenlt!r-lappcd OUlput 
rr.1!'!dormer or 3 ce�ltet.tapp-td,30 01 4:0 henry 
eh"kr w,"b " .. IY IIlcdy and g.ves a h.gh per· 
centa"' .... of lno.JIlI,uio!! as co,npared to Ih .. 
usual Heising choke coupling tn the oscillalor. 
This choke carries the combined oscillator 
and modulDtor plate currenl �o it should be 
one havinp: a suitable lir gap if good speech 
qualily is Jesired 

The mik .. tUIl.<formtr (In be any singl .. 
hUllon.to-gnd type of tundnrm .. r. Th .. vol. 
ume comro'l for receiving allows �ny volume 
rang .. desired 011 Ihe teniv .. position hur has 
no effect 011 the transmill .. r ex(epr to act a.s 
11 lix('J rc�i$(or load .terMS the mike tuns· 
f,?rmer SNonJary, ther"by improvlll8 Ihe au· 
d,o qualily. 

Th" reg(,lIer�li"lI control 1$ desirable since 
Ih .. relalive feed"'�ck is greMer on 10 mer .. rs 
th"1I Ull � m<."ICrs and it c�n also be SCI 31 a 
valu .. IIc.n lhe hreDking.ntT poim of super· 
rcgeneratioll. This minimi�e.< rec .. i\,cr radia· 
lion, Thi! v�ri�blc resistor �hould bc capable 
nf curyinj: twO or three milli�"'perrs of de· 
lector plale currenl and s('rvC'5 as _ resisranef 
coupling to Ih .. �udio ampJifi .. r. This resist· 
anc .. coupling drops the pble volrage on Ie· 
ceiveposilion. 

The values of eond .. nseu and resistors 
sho"'n in Ihe defeCtor cirCllil are quire im· 
pOHam for proper super'leg""l'ration, espe· 
cially rhe pia Ie rerum and grid blocking COli' 
densefs. The loads from Ihe 111ning cOlld .. nser 
!O Ihe tube should be u short 3S pOSSIble. nOT 
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should be CUt in the mounling screw hole of 
one of these bucke!s in order to have a slight 
variation of coupling in order 10 adjust it 10 
• point .... here the receiver has a tendency to 
pull OUI of super-regeneration wirn the regen
cralion comcoi set at aboul half way position. 
This condenser should nlso he mounled on the 
HI��� ��::n::� b:n�����:r��I.. melai or 
bakelite horizontal subpand with the luning 
condenser and coil above and the scnd_reccivc 

switch below. The RF chokes should be 
'-----t-r'. mounted beneath this subplotl near the grid 

condenser .od gricl tcrminai of Ihe osrillalOr 
socket. The c"okes which have proven most 
�alisfactory for bolh lO and 5 meters, are rnadc 
by winding No. 30 DSC wife for ill. inches 
on a % inch diameter bakelite rod. These 
choke� (an be mounted by means of a short 
6·}2 machine screw which does not e:uend 
imo the RF choke winding itself. The chokes 
should be dipped in clear lacquer or coil 

6 VOLT 0-------11" 
- 8  

lI--56 MC·loT No. 12_%_in. di.m. op.c.d y. .  
in. b.twaen turno. 2 8  MC-12T No. 12-%
in. di.m. tp.c.d s\-in. b.tw"en turnJ. 

L2-Canta,_t.pped choka. CI-.OOO25 
RI_l lo.4agohtn. C2_15Io.4mfd. 
lU-5000w I Wett. C3-.00b 
Rl_SO.OOOw. C4-.1 Io.4ld. 
R4-250,000w POT. CS-.OOb 
R6---bOOw I W.tt. Cb-IO lo.4fd. 
SW--4 Pdt. cantar ;o "off". C1-.5 Mid. 

over twO inches at th� mO'f. The plug-in 
coil should have its IWO pin jacks mounted 
very dose 10 the luning condellS<:'I Ierminllb, 
prderabiy on the same picce of bakelite or 
hard-rubber sub_panel. This coil should be at 
leM! 1;' of If\ inch .w.y from any metal 
shields. The luning condenser mUSI have an 
:h�
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be cndosed in a metal c .. binet ""ilh .. metal 
front panel for shielding .nd prevention of 
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Yi ineb apart and :s;. inebes square_ A slol 
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connected acro�s the B plale supply lIS most 
dynamolOrs or B ciiminatOrs are not well fil
tered. Ev<:,n with B ball<:'ry pow<:'r supply 
(his cond<:'nsu is useful because it prevcnlS a 
SOrt of fringe howl in the receiver when the 
baflcrics become old and have high ioternal 
resi�t�nce. The 10 mfd. eJe(lrolytic by.pass 
condenser across lhe 2 wall 600 ohm cathode 
����Wr�g ca�l1I�e 
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condenser spacin.l( of about 1/16 to %1 inch 
is usually corn�cr. An antenna thai has 
given excdlem results in a car, is . quarter 
wave rod mountcd on one of the front fenders 
with a stud bolt. The fender aelS as the 
ground plate to which the bonom of rhe quar-
��

r
nt;��

e 
Th: st;:I�I�i��:Je�

o
�hO

e
�id

l
���

a
� 

be connected ro., sliding clamp ring for fin.1 
coupling adjustment. This point is alw.ys 
about one-fourth of the way up from the 
base of the rod. 
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If.!-Meter Transceiver Using the 955 "Acorn" Tube 

A PRACTICAL *·meter lunMe;ver ;) here dcKribf-d. The circuits )ho ... m uc nOI the uhj. male in design, by anr stretch of Ihe imagina. 
tion. However, the SetS wurk uli!i;lCtorily. both as Iransmillers ;lnd f(:'{(:'iv(:'rs. Undoubted· ly much more OUtput for a given inpul (lin be 
obtained if Iho: grid el:ciU.lion could I>c ad· justed properly, �uch ;iS by lit.· uS<: of a semi· vuiable grid condenser and propo:r lueallon 

Th. :Y�·M.,t.,r Tran,c.,'v", in m.,t.l ca.e. A 
"" dg.t loud IF"!ak., i. buiH.in. Th. RCA.955 

·'Aco.n" t ... be" pl.i"ly "" ibl.o. 
uf Ihal ,,,ndenser in Ihe LC circuil. Snme 
e):p�rimClll(·I� 1(:'1" "1 much gr(';lltr OUlpUI by means of Iho:se adju.<lmcnts. In Iho: circl,lit shown. Ihe similaril)' [0 the u�u�1 ) melo:r lunsce.ver is quite apparent. The Iran�millin� OKill�lOr is rlltKlul�led by 

lJ",·Meter 
Circuit 
Th. RF Cho�. eon.id, of .bout 25 IU'n, of No 
22 DSC wi, •. wound on • V,,· 
, n c h  di.m.t". fo.m. TI .nd 12 .'. Output I •• n.· 
lo.m..... n.o •• 
.... d in th. T,.",· e.iv.r h.r.,hown 
a,o 01 the 2,11.5 
P.I'. Oulpllt lyp.,. Althou'lh the c;.euit di.g'.", rhow, e num· 
b., 01 ,.per.l. Iwitch ••. for the ,.�. of "",pli.coty, • ".pol".double.throw .n"-c.pe. 
city .witch will .. rv. th • •• nn. plI.po''', 

a Iype 41 rube widl • single·bulfon milte in· put. On the Ie-ce-ive- posilion, lhe oscillalor becomes a blodcing grid.lnk I')'pe of super· 
��f:

n
b:I�::e�e;�":�di�n��;iifi�lr d�i�j��IO� 

���llo�f!i;;�.csl����5�i:�:fs.10 Th�d��il[���� circuil is similar 10 thai used in mosl � meIer transceivers. II changes Ihe Sfid.lealc value so as 10 oblain either ordinary oscilla[ion or super·regeneUlion. II also swilches rhe in· pUI and OUIPUI circuIls of the .udio lUbe and turns on or off Ihe microphone current and 
he-aler circui[5. 

The ne .... RCA lype 9�' "�corll" tube was 
used because iu exuemely small e1e-mems .nd 
opacilie$ allow II 10 fun(lion ulisfaCiorily 
on wavdenglhs helow one meIer. lis powe-r 
OUTpUt is quite low as an oscillalor and Ihus 
a beam antenna should be used. The an· leunas used for the 6rs{ les[s with these selS con.�Sled of shot! lengths of No. 10 wire. IhruS! through li�hl.filling holes along a %. 
inch diameter wooden dml'd lod. The an· lenna was II wire 13%·in. long with a rc· BC'("tor 14%.·;n. long and tWO .!irCClon I�·in. 
long, The lJl[enna wire was 5PIIC�.! • qUat· Icr'Wllve ahead of the rcflettor Wire, which amounted to shoul '·in. (% of II w3velenglh spacing between (he anlcnn� and director and be,ween the IWO director .. 'ire� was used), This amounleJ {O aboul IO'AI·in. spacing. This antenna was nOI very direc· lional be.::llUSe- ,11l're w<,re on reflector wi(C$ 
�no:!t�i�:�:r o�i��es a�l���'t'd i:��: t���l �:eJ 
By usi".!t rcally.good directional anlenna sySlems, the apparent low POW"'I of Ihe lrans· 
,niue-IS un he incrC'ased 50 ,hal it should 
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be poUible III communiule over air line 
dislaOlcn of sevtral miles. 

The RCA 9)) lube is inclined 10 he miuo· 
phonic and it �ho hR) t ,e-ndency to " run 
away", similar 10 rhe .cti'!n which [3kes pltce 
with tn o ... e-rlnaded typt 46 lubt. II is nee
es�ur w hep ,he plate and Srid current! 
.... nhm the limin recommended by Ihe {ub< 
manufaetur .. r. On� way fO pr .. ven[ [h .. lube 
from cr .... ping·up 10 pl�!e currtnt is 10 use 
ca[h"d" bi,u and a fairly low value of }l;rid 
1C'�k. Then as Iht plait currrm �(ar[s 10 
(11mb, the ,::rid biu increases an,1 ttTlds 10 

Und.r·eb.n;' ... i .... Ihowing corr.cl loc .. tio .. for 
",ou .. ling lb. "POT .nti_c.pocity .witch ... d the 

oulput t.onifo.", •• , 

reduCl' Ihe plale currenl. The use of ,his 
IT

f
�

,
hod ,�ms [0 solve fhe p.ohltm of lUbe 

To obl�;n ouillnli..,ll in these panicular 
sets. il "'as ne,c�suy 10 use a Ctlhode RF 
,hoh-, The 1)0 ohm ,arhode {esislO! pre· 
vented s�pt" -le8eneralion until il was b)" 
paned wuh a ,01 mrd, condenser. This con· 
d�nser by-passt� Ihe supt'r-reg:�nculive his� 
frequ�nty. allhou.l(h il wnuld probablr have 
been equally s2risfaccory to r�lUrn [he plale 
ny-pass .01 mid. (ond�'n!ier 10 the lower en,1 
oflhe C1Ilhode RI' choke ins",,.d of w ground. 
The numher "f turn. III Ihe HI' ch"k ... s.:ems 
10 be $om('whal nilk�l. A vari,uin" of from 
10 or t ,  [urn� cau.�t,' Irouble, Thi� i.� prob· 
ably ,]u .. to Ihe IUl:h KF ,mpcd:lIlce of Ihe 
p�lh back 10 ,he nod�1 point ,,( Ih(: tub .. 
and LC circuil. It i, difficult co b)··pass d
feclin'ly a' lh"sc freque,,,;es and lhus a fe,,, 
expcrirncnu wirh RF chokr lurns. loolion of 
lead� and choke�. anJ (Onl<ln resistancc of 
Ihc lube dips will remed)' Ih,s source of 
uouble. Oscillalion should ah.'ay� he check
ed hf "leans I)f a pIlle' circui t milliammeter. 
Th,' pl�[,' (urrent 5houlJ never excef.'J aboul 
7 milliamperes on Ihe [ransrnit posi'ion. if 
one e�pects more th�n a few minutes of 
,uhe lik 

,.,. 25 

, The nS(ill:lling ClfCUit (nMislS of Ih .. lube 
capacities and a pauJiel wire LC ,in;uit. AI 
'%. melCIS thC' paulld wirc lenglh is slightl,. 
nver an inch in I(:ngth and is madt by solder
IIIg a pair of No. 11 h� ... (opper wires 10 

Sbo .. i"� how the RCA-9SS .. Acor .... lub. il 
mou,",,·d 0'" .. 8 .. �elit. lub-bol . ..  hi .. h il '.ol.t.d 

from the m.t.1 .. hulil deck. 

Ihl" rube $:ri,l ami pla[C' clips. The puallel 
w,re bndge consists of [he .0001 grid COD
denser. 

AIlI�nna cnupling (an bc accomplished b,. 
cunnectiog Ihe anlcnna fecde'f 10 some poinl 
along ,he pualld wires. Ot prefeuhly by 
ioduCl;vC' rnupling. The usual ,wo·wire 
(.:('J"r wnuld undoul'lledly be bc"er thin Ihe 
�ingle.wile feeder used in  Ihese firsl teSls. 
The 1�lIer was (onneoed (0 Ihe anlenna "2 
inches olf eenler. A two·wiu' fecdec (an 
he m�de of No. 24 or 26 wire, spaced about 
an inch am' lapped acr ... )� the cenltr of tht 
�ntenna '0 (h(" u�u"l Y cnnnect;on. Thc an· 
" ... n"� CUlb afe wound dtrectly o\";:r Ihe plale 
coil; [h",)' U�� [lie S3tnC number of lurn� �� ,he 
plalc coil . 

The modulalOr comrul i� the key 10 the 
lefl of Ihe pand. The IOAAle switch 10 Ihe 
righr con,,"\< Ihe itlcUlning po"'er, The IWO 
ilasloli,lo:hl (cH� alnll,itsid .. . dw microphone 
fnl[lst"rm<'f :If!' for [he 'llIcrophune �upp\)'. 
The control in Ihe ermer is Ihe volumc (On· 
trol. mounled direnly "-'Iween ,he twO 
mell·,s. Th .. lll;:ler in 11ll' pla.e cilcull of Ihe 
class B SI�,Io:e .{'ads th,' eUlrenl. which should 
hI' (;()·('5 mil liarnperl"s {nr full modulation. 
The �rn"l,l:l''',,"'H shown he[e is [he 1'lIly une 
Ihal l:a,'e ,he minimum lllloum uf hum. 
IN ACTION : 

This 'UlIsrnilltr has h«-n operating for 
<('''l'ul mnlllhs in " (..,n�<·s!ed �rea on 
��:II .

I
����;S;���; [��';:c��I��!b�' dof

n
!�'I1�',�:, 

power sladon, on Iht air mOSI of Ihe lime. 
The anlenna uscd i, 132 feel long, wilh • 
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. 000) cond�ns�r in series for luning. � 
reporu given with Ihe anlenna four fe�1 off 
of Ihe srouod w�r .. �s good as wh�n il WolS 
40 f .. tl in Ihe air, fur local oper'lion. 

Standard RCA Circuits and 
Constants For 955 Tub. 

l.\.TRA-H Ic.H-rREQu;::NCY 
HAATL.EY OSCIL.L. .... TOR 

" 2'''r---==C--::L OU1P� 

.. -, 
I..ICI 1..2C2 "- oc<'(N� 0," ro:l�cv.:'jC� , ..... ,.C.E OCSIR!:C 

C l = O.OOCOSIJ, 
c..�s�e "- o.OOOI "'r 

A, = 20IXXlTO Z�1XXl 0:-V5, 10 .v .. l'� 
Z �<t.r CroOo'L 

PuSH-PU..L Q5CILL.ATOJt. 
'11.JP£I>� .. �[ �o � 

-8 ...... " 
.. ,C'.L2C2,L1Cl·��,&:.:D �SI���OV(N(.., 

C.,CS�6·0.000I "'f stl'OOOOlO l2SOO �5., '1! -"'1 

5 - .... E T E R  l A D I O  T E L E P H O N Y  

Five-Meter Filter Circuit • 
One of Ihe major problems of five

meier auto ndio is & suilable plale volc
age $uppl)'. B·bam:r;e$ ire. cumbe[�ome 
und e:>lp"nsiv .. , if of len replaced. A small 
B·eliminarol or dynlmOIOr, operating from 
the car 6·volt ballcry, is th .. solution to 
tltis problem. The eliminatOr or dynamotor 

b�c���� ��l
s���I

I� (;�� ��i l�lc
}O�

e��il5
c�f 

DC yollllg(.'. 
However, most amateurs who h:l.ve uied 

thc:-st sysrems have eXpc'rienced Ifouble (rom 
a hash of noise in either (he uansmiHer or 
receivel. or bOlh. Additional audio filter 
in +B leads seem to bt of lilll� help. The 
trouble is caused by RF di�tUlhan(es which 

�e:
l(,

i
:
'�l.

both fh� A :lnd B le:lds to the ) 

Rt' diSlurhances can he confined 10 the 
dynamotor or vibulor eliminaror ;uelf b, 
means of simple Rt' chukes. The circuil in 
t'i,R. A has worked s�lisf�ctorily when ustd 
in conncnion with various dyn�mo!Or$. 
Thr II mid conden.scr aCts as an audio filter 
:lnd low imp�dance hy.pau for Ih� ludio 
or modulator return circuin. The RF choke 

�� ��7s t�d �:
a
�he 

p���e':.:il �� �:!ke:������ 
be mounu,d as close- 10 {he power supply unit 
as JW5�ible. 

The Rt' chok�s in Ihe 6 volt leads mU�1 be 
made of he�vy enoul:h wir� to carry Ihe con
ri,m"u� load of this unit, which may be from 
2 10 10 amperes, de-pcndin,R upun its rar�d 
power input and load, Usually No. 12 
cnamcl�d wire, close wound on a '!ii-in. 
dowel rod for a lcnRth of about 2·in., will 
be ,uitabk for these 6-'11011 l�ad ,hokc-�. The 
plat� RF choke should have more turns of 
hne wire, such as No. H 10 No, }4 DSC on 
a %·in. diametel ro<I, (or about a I·in. 
len'::lh. This number of turns in Ih� lar,llel 
chokc:-s would m:l.ke thcm unrusonably bulky, 
so an dfectivc compromise is made 10 k�ep 
Ihe �iZf' fairly small. 

Occasionally a % mfd. condens�r mUSI 
k connccccd from rhe ho{ sidc· of lhe battcry 
al the dynamotor terminal to 50m� particular 
SpOt on rhe dynamOI()r framc or housing. 

The circuit shown in Fig. D has ofl�o been 
used 10 rcmov� Ihe hash from a � meter tfans
mill�r when using :I. dynamotor power sup· 
ply, or to prey�nt the clicking 00;:10(' from a 
vibrator sopply unir. Som�tim�s th�se units 
... ill he qui�1 enough for use on a r«ei.,er of 
rhe super·re,lleneut;ve type but tbey will 
introduce nuise in the cransmiller duc 10 lade 
of mike (ircui, filtering. A simple filter 
consins of a 20 10 )0 mfd, 25-volt electro
lytic condcnser 10 (omplete che voice fre
quency circuit, and :I. 100 {O 200 ohm I-watt 
resistor in the hOI side of the 6-voh supply. 
Care must Dc taken to see {hal the polarity 
of th� eie"roJ,tie cOl1d�nser is eorrc,,; ics 
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negative side i s  (O��rd the .negative 6-volt 
supply, and the positive termmal rowa.rd me 
positive 6-v,?J

.
t �uppJy lead. Either rhe nega

dv .. tlr PUSHlv<' termmal of Car b�!{en .. s is  

rery is  grounded 10 -ti ;o une (Ue, and +6 
;n rhe orher, 

Th� RF filler. should be moumed do� 
10 [he dyn�mo(or Or .. ]imin310r in order [0 

.. " ""''' 00'' 

.

.. .  ��'''" '� M "OO. r ..... 

�' .. � 
. 

- -
IATT(U • 

.

. « -A :B ,!". .0:;::0 
FIG." 

? 
f 

RFCl-25 turnl No. 12 wire on V2 to � incb ••• 
di,. form. 

RFC2-75 tl.lrnl No. 12 to 14 DSC wire on 1/ .. 
in.:." do",_ dow,,1 or b"k.lit. rod. 

E;th.r pOliti",,-A or n"g",I; .. ,,-A b",ttery '.rmin.1 
o f u r .:.an be grol.lnded. 

grounded [U d,� lac fram�� rim., it ;� �I""ays 
necessary lo nrs[ check th .. polarily. 

The circuirs of Fig. B and fig. C are use· 
ful in preveming noise from geuing imo 
either Ihe Iransmi(tt'r Or r .. c .. iv .. r. Th .. r .... 
si�loHype tiher c�nnot 11 .. used h .. r .. , since 
[he current drain through il would be tOO � . . . . . "" . :�''' o:� ... 
. .,,,,, . 

-A -a 

greal. A low rest stance choke of from 0.1 
10 1'2 henrI' induclance, and small fuc[ion 
of an ohm of resistance. is somewhal a prob
lem, hUI it can b .. �olved. Some sm�1I dyna
mown are equipped wilh �\1(h � choke, bUI 
usual!}' without th., �t,) mfd. {ond"nser or RF 
chokes. If no audio Jilter i� furn;sh�d wilh 
rhe d},namotor. al least an II mfd. electrolytic 

condenser musl be connecled acro�s (he pla!(� 
supply, ei,her in the � meIer ser or at the 
po,,"er supply lerminals. 

Fig_ B 3,,,1 Fig. C HC �omewhal similu 
and �re givcn in order to show Ihc change 
of conne(liom 1I<'cessu)' when Ihe car bat· 

be effeclive. Ample �pace can be found 
inside Ihe dynamotor ,onlainer for these RP 
chokes, !f not, Ihe chokes should be mount· 
cd rigidly in a metal c�n adja(em to the 
unit. Needkss to SilY, Ihe 6·vull supply 10 
[he � meIer sel should come from the bat' 
tery side of the RF lilters. 

It is always good practice (0 run Ihe powo 
er le'lcis directly 10 [he car baflery in order 
to avoid car iAnilion noises. Thc usual re
siSler-type spark plug and dislribu(of sup
pressors will kill 5 mCter interference. The 
conventional hy-pass condenser al the car 
genl'r;ItOr is advisable. Fortunately, the car 
ignition system noise is e;\sily minimized, 
bu[ the broad(asl type RF choke Iype sup
pressors will not work on 5 meters. These 
suppressors He u�ually l"I'er·wound and Ih� 
ftre uscless al �s. 

2 1/2 and Five-Meter 
Doublet Antenna 

The new American Radio Hn,dwar� Co. 
2% and j·meter Doublet Amen"" is a good 
solution 10 [he ant.·nna prob!cms cncountered 
in ul!la-high frequeucy tran�rnission and re. 

""',,·· .. ·" "'1'''· '''',, · ,· 
am,Hl'ur to obtain [he maximum efficiency 
from e.1(]' picce of equipment u.<ed, Tes[s 
C<)ndl.lcled within the b" few month$ pron 
Ih"l �ll(ce'sfnl high frl·'lu .. ncy u�n�mj.sion 
depends to a �real extent on (he ryp .. of an
[enna system employcd. In mO�1 ca�es, ' 
mclcr Mllcllnas were m"de bv doe CUI and 
Ir)' method and it  tonk IW\jrs 10 ··[ailo,·· Ihe 
antenna for the particular lransminer Of reo 
(clvcr. With [hi. new anll'nna Wilh irs spe· 
cial fOf(� type locking de\'iu:5. it i� , �;mple 
mnner ro oblain rhe proper lcn):rh and [his is 
Jmponanl-maJrl!ain Ihes.· adjuslments for 
Jon/oi: periods of timc. 
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The Frank C .  Jacobs 5-Meter Transceiver 

THE push·pull oscillator, class B modu· 
la[or uanscdvc:rs herein described �ave 
a po .... er output of from 10 10 )0 limes 

[hal of the convenrional [nn�(eiver employ· 
jn� type 30 and :n ,.ubes. Th� use of ,highly 
dltcient lubes and (Ircuits makes possible an 
��:X��a��:�:t:��

le
T

l
he 

r
�r:ln:etv:;I'��:i'!'�;d 

cues arc: made of cuckle·bnished $led, are 
10 by 7 by , inche$, and weigh hom 7V2 to 
9% pounds. depending on rype. The front 
pancl and chassis Are a welded unit which fItS 
into [he hinged tOP cabine!. Special models 

�}I:�P:��:�; to�(�w
a

��e 
�
��

e
:Ych��sfs

e
�:�i��� 

Twin triodes are Ihe {oun· 
dalion of Ihe Jacobs rransceiv. 
cu. Their usc: makes possible 
shari I"ad� SO important at 
ul1ra·high f r e q u e n c i e s. and 
simp!ifies Ihe problem of real· 

�;,��e ��L
h
s �r�[ ��a

t
il:b�;

e
i� 

Ihree slyies. the 19 for 2''1011 
operation, the H for 2." \'011, 
lod the 79 and 6.-\6 for 6 
'loin. The 19, B and 6A6 
are peculiarly adaplable to 5· 
lOeter oscillators. having all 
plale and grid Iuds in the 
base. The 79 h:u one ,grid 
terminal in the (lp. making 
�Yllllne[rical push . pull con· 
neerions awkward, 

The Jacobs transceivers 
use {win triodes as oscillator� 
and (win triodes as class B 
mooul:uors; which, with a 
dass A driver, make the 
equivaleO!ofa livt·!uht' trans· 
ce,ver, althoUAh emplo)'ioJ': only three lUbes. 
The oscillator lube socket and unil)' cou· 
pled f. ·inch (npp("r inductance are mounted 
above the chassis on a bakelite platform. 
Phllc and Itrid leads are brouAht directly 10 
Ihe sod::el proll,U. making all RI-' compo 
nents symmetrical and kf"t"ping them OU! of 
tht' field of olher cirntit�. 

The audio frequency circuits :ue confined 
10 the region below Ihe ch:l��i� $uhpanel. No 
wiring other than Ihe plate, Arid and lila· 
ment leads to Ihe oscillalOr cireui! come 
.hove Ihe base. 

When Ihe �<:nd.receive knob il thrown to 
the receive position Ihe RF panel assembly 
becomes a push·pull �uper.regeneralive de· 
ItCtOr feedin/-l inlo a special primary wind· 
ing on Ihe microphone lunsformt'f. After 

being ampJied bv Ihe driver and class B 
;lIuplifier tubes. �uHicleot energy is developed 
to operale a loudspeaker. The 19·.-\ Hans· 
cciver deliven 2.1 wails U.O.P. 10 Il speak. 
cr. greater power thao Ihat of many broad. 
cast r"eeivers ; and the n (or 6.-\6) gives a 
maximum undistnrted power of 10 watls. 

Throwing the knob 10 "Transmit" changu 
Ihe RF assembly into a high·powered oscil· 
IatOr circuit Dnd connecu the lOicrophone 10 
ils transformer. 

The 19·A transceiver may he used eilher a! 
a pOllable or �s a mobile slat ion. Filamem 
vol[ages of 2 or 6 volts from No. 6 dry eeJh 
m:ly be I.'mployed. 'IX'htn four No. 6 dry cell, 

au' employed the cuntO! draw is only 0.2� 
�mperes : tbree 19s being employe,1 with 
filaments in series. Ballery life i� approx;· 
malely no nouu. A rheast,,, to compen· 
nte for the deleriotalion of dry cdls is in· 
corpOIlII:d. Access is had by means of a 
slolled shaft in the rear of the cabinet : out 
of the way of playful hands. At a plate vall' 
a,ll:e nf 135 the transceiver consumes 20 m.a. 
on reception and '0 m.a. on lransmission. On 
extreme modulation peaks n m.a. ;5 dnwn. 
Eilher an automobile B·eliminalOr or B bal' 
lerits may be used. 

The Type B·A is made for mohile or AC 
operatino. In the former role Ihe IilamenlS 
�re wired for conneClion to a. 6·volt !IOrase 
bauery, while in Ihe laller the filamenu 
are heated from a 2.�·vo" source. 
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A Separate 5-Meter Transmitter and Receiver 

THE SfC3dy ,"crC:J�d 
!

opulnrity of t�e 
� mtter ""'�LI,'Ur ban �la� rt�ulfed 10 
(he IJ� nf uansc"" " ... rs_ I.c., a combina· 

(ioo of .ransmil!cr and r..-< ... iy.,r. Thcsc .rans-
cClycrs h�ye �"ml' disadvln[a�es if very m.my 
of them are u,,,d in one luc�li(y at Jny nne 
.iml'. Th�' re(elyer po .. ;on radi.tes s[ron,llly 
and .he .adia.;on can he: h",ard ne�rly as far 
u (h ... fran�mirll" ;lst'lL in some cas('s. ,'he 

Wunde.li�h TR ",odel i" ",ehl ee.e. 

[(.},hmU[ ... r is  .uned tn thl' snm ... frequency 
as .he r('«(';v," ; i l  crowds·up nil of the 513· 
duos un une frl'quency. Some u3n!>Ceiyers 
����; ';::\h:l�

n
��I��

n
fre!����:}� offlh�or�c�i��,�: 

Thus (wu �Imilar �ts "'ill chas(' ,',l(h mh"'r 
ri,llhl aerviS [h ... hand " """ ... lImes eyen 
b ... yond [iI(' h,md " " ri,,� • Q50, The power 
"UIPUL is I"w h�'r,,,,,.- (h", an[enn. coupling 

must be: vcry loose in order [o preyent pulling 
the de[eClOr out of super-regenenLlion. 

As more � mCler seu come inco use, some 
means for overcnming rhese fauhs must be 
found, At the same lime. the COSt of con-

�[f1l(;i(}n musl !lO! mCrl"�_�e' appr('ciahl}', The 
circuit dia,l:raltl S/i"W5 a , meier M'[ wbich 
has seveuJ advanl�,I:'-� o",·r th(' u,ual Hans
�!���

r, II can ht" huil! inlll a 7-;nch square' 
This circuil j, Ihe (nul( of tOn�i,je'rabJc 

"'p"rillwnting an,! il h�s �v.-ul inleresun,ll 
fuure�, Th" lr�nsm!l·reccjv" s .... itch call be 
,In ordinary �in}::!(··pok·doub!c-(hr()w snap 
s"'itch, inuead " f  Ih .. u$u31 -i·PDT switch, 

��d [�"�;
I
:�; :�:�Is�j��/

r
:��; b';

n
1�ft ��n��� 

(,x .. d frequency, The an(c"" .. coupling �an 
Jx, ,I:''':I[ly in" ... aseJ . .... ;[h II,,· r.-sult that for 

:nl��"�� if
l
d�:b�'�:�I��c [:;'I��".rwe'r illfO rh .. 

f rc!::n
[
(
e
y(t:����1 ir;;;�I
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A".nge",enl of �oil" tub •• endtrendor",er. 

appr"ciably if [hc ,r""SIIl;lll" seCtion is  
�hi..Jd"d (rom (h ... "'(('lVel. By using a res· 
mum anc.-lIn3 the grid c;rcui, is wned SOO1('
wh�l. and .hl' plale circuit is coupled [0 lhe 
sup .. r-r"8('netativc uCt"(!lH h)' HI,'ans of 3 
small mj(�,(yPC: [U01m,,[ " )fld'-"�er of about 
25 mmfd. mAximum ,'�pacu,·. The RF gaill 
in tl,is slag" i� pun'Ca!!)' nil but it sel'\lCS 
fO prevenr ["d;:llIon from Ilw ,,,n:ivl:{ and 
permits rbc u,;., of II. �ery sa(i�facfOry method 
of coupting to II. reson",,, anl<:nna wilhoul 
die usua' "pull;tI}( df(',," nn III<' ,1<"Ienor. 

The dc[ector 'ircuj[ us ... � a rypC': 76 tub� 
which su/X't·rc,l:cncra'es u,cdy al 1o,,", plate 
vohages. This pl'fo.iu Ihe u� of re�iSlance 
coupling 10 (h� modulato. or 3mplifter rube, 
The grid Jeak of the d"teClo{ r"turn$ to +8 
voh�se ;n order to ob.a;n 1C'�s disloniOll on 
�uong 5 meier siltnals, The $cllsirivity, .. hen 
[his method is used, is [hc urne as when [hc 
grid leak returns 10 -8. but a much beller 
aurnmatie volume control etrecl is obtained. 

The modulalOf .ube is a 41 which. in COln
binarion with a Ce'nrer-tap outpUt choke . •  ill 



modulale ,he 71A o$cili:lIor nicely with bel' 
let quali,y Ihan Ihe usual roodularion choke :lTlaog�rn(:"m. Thi� lube also serves IS Ihe 
audio amplifier fUI leceprioo. 

The Iraosmjlll't seCiion UKS ;r. 71A oscil· 
I:nor b«auK Ihis tube is quill.' dJcCli"e al 
moJ�T3le plate �)1mtials 00 � melers. The 
71A tube heats quickly and the send· receive 
swilching :lTl"nE:�ment aCIS fairly rapidly. A 
12A lub� is alw quire efliciem, bUI Ihe lower 
V3lue of griJ·!t-ak for Ihe IlA nccessil:ucs 
Ih� u!e nf an ItF ,hok� in series. The grid. 
le,,1e value fur � 7 1 A  is so high ( 100.000 
ohm�), rhal no �rid RF choke is needed. 

Th�· �"lId·receive swiICh is only a SPOT 
swilch bUl ;1 performs Sev('ral funClions. in 

Ihe IransOlilliu.i!t posirion it turns on the 
71A lilam!:ol and �lIl'ws the oscillalor 10 func· 
liun; ;1 also lutllS on the micmphone cur· 
rem. eulS the he:u.l·St.'1 oH. Op<'ns Ihe Clthode 
circuit of Ih(' RF IUD" so thal ;1 will not lo�d· 
up Ih� 1r,,"�milter, and opens up the dClccror 
nlh"d,· circuil so that il will nor super·re· 
gener:!!l' .. ,,<\ modulate th,' Iransmillcr. In 
the rceci,'e posilion all Ihe (unCl;ons are re· 
v('r�cd. In oruer to keep the side·tone low 
",·hil" transmitting. the cathode by-pass con· 
dtn�t"r� must be small. .0001 condenscn arc 
salisbclI)ry. 

The circuil dia�ram givcs nearly all of tbe 
circuir conSlantS. Th" , meter coih nre 
made of No. I! wir",. span·.wound on If.:·io. 

!��';S�n�r:u:;�'b�c�;t'��fr�idg��s� s��hi:� 
rhost· us�,1 in Ih(' reccivcr. It is pouible to 

S·Me!er 
T'a,,*mitter 

"" 

Recei"er 

Circuit 

This i. not " l'"nseei"",. 

buI " S·meterUl'\it bown 
�s " Tran,mitter·Recei". 
er. Me'<: ",id"'p,,,,,d 
UK' 01 thi� type 01 equip. 
menl ... iII aid in \.01";1'19 
.ome of the p'oblemsol 
5 '"0;1(-, congestion in 
loeftliii". ""Mere mftny 5· 
m'"I.,. let. Me in ope'''' 
:'01'1. The e i r e u a  he'e 

shQ""n in Ihe mod,,) "TR" 
Wunderlich. 
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Uk a center-lapped loudspeaker OUtput Iran!
formers lot 111,· modulalor cholee and mille 
ttlnsformcr shown in the diagram. 

Tht· transmitter OUlpUt into a �oo ohm rc· 
sistor should run b"twt",n I and 2 .... alu wilh 
135 10 180 vults platt supply. The output 

will increase upidly wilh higher pialI.' volt· 
age. However, about 2;0 to 2�0 volts i.� all 
thai a 71A lubc wjIJ handle for any ptriod 
of time as a � meier oscillalor_ The method 
or coupling to an anttnn. dtpcnds upon the 
type of fccd"rs ustd. A convenient melhod 
is 10 use tWO l·inch squ�re plales with about 
"'·in. spacing lIS an �Iltenna coupling con
den�tr. With this arrangement either a 
singlt.wirt feeder or two·wire malCh .. d im· 
pcdance feed can be u5t'd to the antenna. A 
two·wirc feeder will funcrion sati�:!C1orily 
hy conneCiing one i!X'der to the chassis and 
Ihc other to the coupling conde-nseu. For 
aUlumobile usc. a single·,,-ire feeder is quite 

�a��"'����
I
; +�� j�!:�;�:dci�r lili� ��dq�h��eld 

be ground�-d 10 Ihe car hody or bumper, Ind 
,h(' ["filer attachcd .buuI 12 10 14 inche5 
:!bu"e Ihe �round"d t'ml 

The RF tuhc couplin,lt condenser to Iht' 
delccto r should bc adjustcd So lhul lhe dt. 
leClOr .... ill JUSt SU)X'r·ll."gen('tal( well with 
Ihe pialI' vollast" supply UM'd. BeSt sensi· 
tlvity is thus SC'curcd. Care should be t:!kt'n 

:� k
(��� �i�l�. 

I
���f�i';bi;s ���l:C�lt::eg��U�! 

sod:e!. Thc RF .. hokes can be made by wind.. 
ing No. 34 DSC .... ",. for aDout I inch on a 
%·inch bakt-lit\- or d""'t·1 rod. 



l ·  .... E T E R  l A D I O  TELEP H O N Y  P",. 31 

Duplex Transmitter-Receiver 

THE Radio Tr;ulsceiver bbonlories Type 
B,6A6 Duplex Unil employs a radio
phone uansminer similar to thl! of the 

Jacobs' 53-6/1.6 Transceiver. Like the tuns
(civet. il employs twin-triodes, unity coupling 
anll c1a�s B modulation; but in addition, Ihe 
TR unit hl� a sepat31e four-tube super re�ent:ra(lve r�(dver . and a dynamic speaker. 
ReceIVer radIation Interference is eliminated 
and .lupin operaTion is Ihus made possible. 
Duple� . . 0' break-in operat!o� is two-way 
lI.nsmlSSiUn and recepdon. Similar to thaI of 
11 bnd ,<.'lephont' (if(uil. The operator lalk$ 
II.nd li�'ens wi,houl throwing a switch. He 
can intctfupt the conversation II will. or 
"bre,k.io". A panel switch knob is plO
vided (')1 IUlning off the lunsmiuer when 
liSlctHng un the trarumiuing frequency. 

Transminel and receiver He sepaute uniu. 
com�ltlcl}' shielded from eich olhcr. and each 
ha� It� own power supply socker. The un" 
can be iostalled with individual power sup
plies fur nansmillcr and receiver, (If both 
may he CHnneCled 10 Ihe same power source. 
Supplr cables should be shielded 10 prevenc 
receivt'r radialion. The emile duplex unil 
is houS<..>t! in a black crackle finished sleel 
calle. IOIfI·Ix�·in. and is provideJ wilh nnli
l.cing hole! and 1 .... 0 handle$. The I.IIer may 
r;r f��e�?�g!

e
��

r
!
n
O\i�C

$
::s? 

fQr carrying o. 

The rcce;"er ('mplo�s • $uper-re,lteDCUlive 
detector (>f till· indirenly healed cathode type:. 

eat.rior Vi .... of 't-dio T',nlc,i .... L,bor,to,i., 
Dupl •• T'ln,,,,iHlr Rlcli".r 

10 o� H .. C .".T!U. 1."0 - 01 .. Ole , •• c., .. , . ",  .. .... 0 

I ,  
I '  

TH'[ TIt�"_ ..... OU,tt. TR""�SMITT[R - ItICElvtR 

·,, 1 "·1 

I I 

:�-- - - �,- - - - -E�-�£i ! .. � �� !,jJJ��j i 
L.. _ _ _  ��Of:!.. �'(� _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ...1 

11-..00 '" II-� --. II-UOO ..... 14-&00 ...... t .... I. kG_500 oM,. t •• Il l(l--l0ll0 
...... 11-f.O.1lO0 _. 1I11--t0,OOO WI ... Itt-IOO.OOO ....... Il\J-t60.000 .... 111_1'>00,(11\0 "" .... 
IJ'O-�O � ""'. aO DeC '* "'_11. _!d. CI_.OOt ItL CI-.06 II'IS. U_.OOOU lid. Ct-ll> .. rd. 
C5--1 "41. .50 t. C&--f; II'd. 16 T. C1-15 Hid CUdo'.il 1I_' IIIf1II l'1li. U. %.I�. dh. (1;0 )It) IIIlac.d 
W � e ( ..v. &IIII "",pe:l l\ tl Ur ... LI-l tIInII . ..... 1 .. 0>111* 1IItIb!&. t·ln. di .. , .lIh �I" '( SO. 19 Corl .. I�no ,. 
IlII8Illotd .lId .11'1 Unaded IhrousJI � Orid roOt! I!IOWC). TI-S'I A""'" 'l'rilM. n-rtlllOOf O"lput Tn.o .. T�_ 
Mk, 'traM. 'N-o .. B iD?IIt, ll'n: 1111 or NaU. T6--C1ue B OIItpUl, ll'I'C IIBM 0/ NIIl1S. 
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l.e.A. 5·Meter T r�"sceiver Kits 

THERE _ are m,my ellCperimemcrs inter
ested In five-meter work who would 
much rarher build a set than buy an as

sembled unit. becuust: of rhe pleasure they 
get out of building il. 

which in olher types of circuits ;lte produced 
by a separare tube, The oscillation at low 
frequcflcy is a function of rhe grid leak vaiue, 
in rhis cast' 2�0,OOO ohms. 

The signah received b}' the detector arc 
led rhrough the switch to the upper primary Home construcrors who have been wait

ing fOf some firm 10 recognize,rheir 

r����:t�J"i� ��r�
i
Sn!:s

a
t
r
r�n7:!�v�� J'''��:�= COl. 

kirs recently hrought out by the In· �--,-,-,"", suline Corporarion of America, 
New York, These kits ;Lf� really 

��w�:f��' ���
'n re' the lasr nut and �"3 

All three sctS usc !'he same sreel 
cabinet, which i� finished in black 

:����f��tt=r-' 
crackle enamel. The bollC measures 
only 6%, inchcs long, � inches 
hiSh and �% inches, deep and the 
complered outfits wel.':h only 4 pounds, less 
balteries, The [Wo-\'o]r model. for operation 
on dry ,dis, useS " �o and a B, The sil[· 
volt modcl. {O! s[oral:e b"lIery use, partieu- " ..... " 
larly in a ca�, uses a 37 and II 41. The AC �l.,.� ... , 
mudel usc

.

os cllher a 37 and " 4 1 or a 56 and �. 
' 2A5. 

i 
sh:;!� l��:��r�,

s 
w7:h ;\1,11." ;:�r

e
e
t�ic�o

::i�es
a�� , : 8: A', .,,-

F I G
"
;

'''' 
aU parrs [o<llcatcd, Thc samc funJamental 
RF-AF circuit is  used in all ';-"'''5, with minor 
differences o('cas;oncd by [h(' nalUre of the 
pOlHr supply. 

The circuit is very simple, hur m�y people 
are confused hy the dual funCliofllng of me 
rubes. 

Consi<in Fig. 1, which ,.h"w,<; the 2-volt 
010,1.-1. If Ihe Ir"n,mit-r('ccivc swirch is push
ed to ,he "r�cn\'e" po,iliun, thl' ,0 'Ins <IS a 
seH·qu .. nchinf: sup'-I·r��enerariv" dctector. 
II is {al l�d "self·quenchin,ll." because it sup
plies its own low·frequency oscillations, 

fl·· Hl:i L 

of a special douhle-prim,uy rr�n�former, 
which in the receive position of tbe swireh 
aCls as a perfecd}' normal AF amplifying 
rransformer. The secol1dnr}' goes to rhe 33 
ourput lube. and rh" ;uopWied si;l;n�J finally 
reaches the earphones through an output 
Iransformer, 

If tlw switch is pushed to tbe "rra05mi!" 
side, the ,:!me [uhe,' and pans an Jitogetha 
differently, . With a 10,000 ohm grid leak 
'" Ih� ClrCUJI, [he 30 lUbe becomes a straight_ 

forward RF oscillator, the frl:'· 
qUl"nq of its ourpur depending oi 
coutse on rhc selling of ,he I � 
mmL midgct IUlliog condenser, 
The luwer prin131'y of rhe sped;ll 
rransformer is cut into the micro
phone cilCu;r, anJ the transformer 
ben,m�s a Illoduhning (mns/orm, 
er. Likewise, [he 3_� tub�, which 
is still ronnccted w (he secondary 
of the Luter, becolll�'s " regulnr 
He,sing modubrnr .IOJ modulates 
till" ItF OU(I'U! (If Ihe ,0 oscill3!or 
wilh tht· speech piekt'd up by (he 
hand microphone alfached to the 
rransceiver. The phone circuil is 
opened in thc "trnmmit" p",irion, 
�o the primal)" of [h� IJUlpul ttanS
former funcriulls as a straighr 
audio ,huke, Th� principle of 
Heising modulation has been ust'd 
for years and is well known, 
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Thel" ; 5  nOThing at all complicated 
about I.h", «'eei"in,!: and IransrniniuS op 
�i��li:��I�;��,I,�� �:�e�:���i :�!<:s 

tlr:"�i
i
��I

I
:t; ��;�: 

knob. 

During r�n:i,·ing. the Ifan_'''.:i""r proJuce� 
a steady. rushing noise in the earphones. 
However, when a carrier wave is tuned in. 
the noise disappears and the voice comes 
tll(01l)o(h dead}'. This peculiar operation 
iii characteristic of super·re.o:enerari"e reo 
ceiyers. 

The mechanical placement of (he pailS in 
the ICA (ransC(oiy,'rs is alfan!;"d so th,1! tl!", 
wiring leads are �s shon and dir�n as pos· 
Sibil.'. The photograph shows Ihe simplicity 
olf thl' low·cost model. The layout is sym· 
m<'lflcal. Th", I'  mmf. mid,ltct conden,er 

o(Cllpil'S the center of Ihe front panel, with 
Ih", d,ange'Oyer swilCh above il and the splil 
winding tunmg coil below and hehind il. 
JUSt behind the binding POSt Strip ar .. the 
Mudio tnmformers. The various small reo 
SlSIurs and condensen are mounled by th",ir 
own terminal wires. alJ the connections being 
shan and diren. 

The carrying case is made of tWO pieces: 
an L·shaped front and bonom, and a comple!!! 

Page ll 

(Over. The lalter has tWn holes HI die top 
f"r st:Hlcl·otf ,muLtlOrs that 'art}· the an· 
,,,,,na r"n"e<'li",,�. ,HId "n op""ing ;n (hr 
back f", Ihl' hindin/! po_>! strip. Uc!�iled as· 
St-mhl)' d,r�"li"n, :tIlJ pinurt' wirinS d.ia. 

};:ran,<; are supplIed wHh th<· kHS. 
An)'one "'ho can h"-ndle a screw· 
Jriv<·r. ,;uldl"fHl/! , r,'n �nd p�ir 
uf pli<'" (an PUt 1"I!"tI,<'f a (om· 
pll't.· o,l(il' in " �in.L:k e"<'nin/!. 

The twO small hmdUlg pUStS 
un tb" ro>p of Ih� C"-'�. whicb 
(OUlleCI to :1 �1ll.111 co"pliuj.l �·ind. 
'n.� hClween the SeCl,onS uf the 
us,;I1;1!(1r coil, permit ,he usc 
of Yarious t)'pes nf antenna, For 
portable nperalion probably Ihe 
<Impk" "erIal is a i(mr·!oot 
k"l!d, "f '-"1'1'<" . h .. "" Of "Ium;· 
flllm rod or IlIbin/! faslened dj· 
re,tiy It, ""e po>1. with the 
otlwr !{·f, free or grounded 
Tuncd f("cders connec!in.': f() a 

f" h,L1f,wJvl' Hl'flZ am('nna rna)' alsu 

�:;,J. �I�'c ;�7�;'i���S
''r���)/�:����n �/�:�n�

l
� 

COIlStrUC'lUll alld operariulI Ull t!te 
lower fn·'luencies. The v:lrinus 
me,hoJs for connenin,': tll<' lila· 
men! cireuit. depcndin}: upnn tht 

?T�6"�>:�i��:f�/
e
�;h� :I:�t�h!

n 
}�

i
/!';';:;'IJ!�� 

m"duLu"r tub� ran he operated with (he 

Th. l.e,A. Kit in it. Mel.1 C.binel. 
IilamclIIs (Onnene.1 in s.:ries if a l2.volt 
batter\' i� u�cJ. A ntlmber of the popular 
makeS uf automobiles use a l2·volt storage 
halll'ry. A �O ohm resistor is connected 
acruss (he tilamelll terminah of the oscilLlfor 
(lIbe, as shown. This resi�(Or should be of 
the: he:avy·Ju�y small win:',wolinJ type. 
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3-Tub. Unity-Coupl.d S-Meter Transceiver 

ONE of the most interescing pieces of 
apparaHIS i n  a�ateur radio is the 6�e
mc:ter " transceu'er:' .... hich gelS 1t5 

name from dl�' fllCt that it is I combinMfion 
rrpnsminer and receiver u�ing the same tubes 
and �({e$sories for bOlh purposes. A recent 
nllin.4 of Ihe Federal Commun;C,I!;ons Com
mission permiuing rnubile as weB as POrl
able- opera lion on five- lI1eter� h3S greatly ac
celerated �mateur accivilr alon,\: the� lines, 
and amalC\lU c\'err",hc:n' arC" dcserting the 
hopelt-sdy cwv.'Jed 211. ·10 :md 80 meter 
bands 10 Jin.i consid",Ulble pleasure on the 
�horlc:r "·3ve. 

Five rnel�'rs offers many opportunities be
cau�e one Clln rack a complete ouil'lI into II 
box: about the size of a typewriter cue and 
set it up fot ope:r.alion in a few seconds. A 
'-mcter set can be operated in a car in mo
lion, and dOlens of different " hams" can be 
comncced �s you dtive from olle IOwn ro an
other. Five.meter "liieJd days" hcld on S:\!
urdays or Sundays, are gelling to be r<'l�ular 
affaiu in am:u .. ur circles. 

In recognition of rhis growing acclaim of 
five meters. Ihe writer has desiJ(neJ a three
rube transceiver which has prl)ved exception· 
ally successful, and can be purchased com
plere for a price that w.ould have been con· 
sidered low II few years a/(o fot JUSt an 
ordiMf)' power pack. 

A sin.de CII�. made of 5tl'0:I finished in 
durahle blllCk crackle. and measuring 1�14 
inches high, 8 inche5 wide and 7 inches 
del'p, houSl-'s the complete outfit, which is 
kno ..... n 25 Ihe LafayeHl' Transceiver. Why 
�tc"o:I and !lOt aluminum for a porlabl!.' job? 
you may a�lc. The writC"r h�s found that 
st('('1 stands the punishment of portable 5I.'r
�ice hC"lter th�n aluminum. and il5 extra 
\'>"t'ight pays for irself in durability. 

As shown in {he: illustrations, the case i� 
formed on (our sides and has removable 
from and hack panels. A man· sized carrying 
handle is fastened fO the fOp. The upper half 
of the box is occupied by Ihe transceiver 
propc:r, the lower by all the fe.:juired fila
ment. pialI.' and microphone baueries. A d«
outive plale for th� from panel carries three 
(onnoh and IWO iacks ; the fnrmer arc the 
main  {unin/( Icnl)b, in Ihe upper center, vol
ume cOOlrol, lower Ich. and receive_transmit 
throwover switch, lower right. The jacks Ire 
for earphones and a small hand microphone. 

The knobs are uf Ih(' new poinler type and 
look very disrinCliv('. A plain knob and nUl 
a vernier diar is used for Ihe runing (un· 
denser (CI in Ihe diagram) because Ihe lun
ins is nOI critical and a knob permits quick 
scanning of ,he entire fiVe·mel!.'1 band. 

The Ibre<> lUbes in the Lafayette Transceil'
er Ictualty do Ihe work of five, and Ihis ac
counlS to some degre<> for the dfeaivenC'$lll 

of Ihis litde ,)utJir. Thl' dia,llfam sho"'$ all 
of Ihe cVOIw(tion) in del3i!. 

Trlnsceivcr hnokups always lovk confus· 
ins at fir�t sight. hUI thi� I'uti(ul:!f 1)1lt. j� 
really easy If> umJ.-f>tand if I'OU follnw it 
through (�f(·full\·. Tuh.-s V I  �lId v, Me both 

IItt.tid!- .... w of T,.nl<:e; ... r, skow;n." "nity
coupl.d coil ond b ..... 'Y comporlm.nt. 

typc 19 double triodes, V2 a (ype '0. Tilt: 
four swilChes m�rke,j 5 arc all pin of a 
single four.pole, Iwo'pvsitil)n unil; me 
points m.rked T represent dle tr.\�lSlllir po. 
sition; the points R th", receive POSItiOn. The 
variable resislor R I, which �CtS 15 volume 
(ontrol, is tombine,j wilh the filamefll switch 
SW. CI, RI .nd 5 are fhe only varilble in
strumentS in the whole transceiver. 

The coil milked L2 looks I bit pe<:uliu. 
It (onsists of two turns of 'A-inch copper 
���ilnfen��u�f 

2
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i
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i
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e
:t;e 7��?d: 

The rubing acts IS the plate coil, {he wire as 
the grid coil, of • simple push.pull oscill.-
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���i$ �I'kes c�h: I e����1 =11!�or
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TuninB condenser Cl ( a  1 1  mmfd. midgel) 
is connecled Icmss Ihe ends of Ihe plale or 
"fank" coil Ind 10 !he pilies of VI, with a 

center tllp for plare volta,lte. The �ti,j coil 
connects 10 Ihe corersp<>nding ,4rids and is 
similarly lipped. 

I.e! uS lhtow the changeover switch In Ihe 
receivc position &lid sec whll happens. Tube 
VI now ICIS U I sclf-quenchinJl: Super·re
p::enenlive deleelor, with C4·R} as Ihe grid 
conden�r·leak combination. Transformer TI, 
wilh primatv PI functioning, accs as an or, 
dinary Implifying transformer, workinJl: into 
V2 u nnl audio $tage. V2 in IUfO feeds inlO 
T2 Ind V3. which aCl logerner as I cOr1jplete 
dau B audio OUIPUI sfage, the OUlpUI trans· 
former T� opeuling Ihe earphones. 

Now switch 10 Ihe transmit position, and 
the ume parIS aCI ahogether difJerendy. VI 
becomes � push-pull osdllalor, Prim�ry P2 
of transformer TI il CUI in, and Tl becomes 
a microphone coupling transformer. The sec
ondary ofT; iS $wilChcd from Ihe phones 10 
the plates of V}, $0 T} il now Ihe modula· 
lion tunsJormer. 

In Ihe r«eive posirion, R I is a volume 
conuol on the recdved sigQais. In Ihe IUns
mit position, il is :I mike gain (onuol. 

The ",·hole idn works OUI perfecti}' . ... ilh 
the lubes pcrformioJl: Iheir dual funClions 
iuS! a� efficienlly as if the receiver and Ir�n�· 
millet were sepanue units. 

lo:'"'or 1���:5� r::I!n:�n�r�;i
1:�de�n 

c��� 
neClions, Best rC5ul" were obtaincd wilh a 
quarrer·Wlve IDienn., consiscing of • four· 
fOOl len,ltch of aluminum tubing, nHe-d at one 
e-nd wilh . Ihre.ded brass ;nscn that sctews 
dir«rly 10 one of ,hc sllnd·off insulators. An 
ei,lthl,fool. half·wlVC anrenna hu alS<) beoen 

Cl-l •• t. _Iq.c.. 
a _tel. a1 ..... 

E :fL:tt 
al-I _..0 __ 
ai- ._ ....... 
. �","' ...... 
at_u ..... i::::::t....t��..::.. 

p ........ ' ,�. 
Tt, TI--<:l-. C U u-aa.

f __ 
Vl, VI-� l' '''''' V:t-� *, I.". 

found ,Rood. The four·foot lube is convenienl 
because il is shorrer. It is especially valuabl� 
when used on a car in mOlinn, beuuse il 
,,'hips arnund less. 

For power supply. dry bacleri("s are used 
throughout. Two stand:lrd No, 6 dry cells 
light the- nlaments. Three o1'.voll B b:lIlCries 
energize the places. A 7YJ·vnlt (; hallery fur 
n;�he� bias for V2. A sC'pauIC' 'Ph·volr C 
haltery is used for minophone current, ooe 
uf the switch s(,Clions opening Ihis circuit 
when Ihe lunscei"e! is in the receive posi
tinn. A �in,i:lt' SCI of balleries ""ithslOod IWO 
months of t'xperiml'ntal servin' . .lnd still 
seem 10 blf' :all ri,Rh!. 

As for actual resllll.<, Ihe nve·mC'tC'C band 
is full of surpriSl's. che riJ!hl kind of sur· 
pri5C�. AhhouJ::h Ihe$e waves are supposed 
10 he nf Ihe quasi·oplic�l tfPIf'. and a fe· 
ceivC'f and a cransminer muSl be puniclllly 
within �;.Rhl of nch ",her fur communka
lion. Ihe wrilN hu wMked more Ihan [en 
miles "hl;n,j" helween 100 Sinh avenue, 
New York, and i\Omt' nf Ihe- outlyin,R sec· 
I;ons of Ihe city. Snme of Ihe contacts were 
made wilh scar;ons apparently blanketed by 
SI{'cl buildings. In lan. one QSO wu "com· 
plished wilh Ihis tran$(eiver on Ihe fifth 
floor of a 17·S!ory su·d building. and Ihe 
other slation .oom chree miles uplOwn! One 
nf [he bcauciful (ucur('s abvul a transceiver 
like Ihis is Ihar you can pick il up and rnaVI!' 
00. if one localion hn't so good . •  nd if .n· 
mher looks beller. 

The owner of a ur can spcnd whole 
months running around wilh Ihis transceiver. 
10 look up the address of .\ime five-meTer 
ham. driv," around the corner from him IlI1d 
,hen "Q50 him" ('\ver rhe .it. The slren}lch 
of Ihe receivC'd signals is nOI always .n in· 
dication of Ihe transmiller's location, 



5 ·  M E T E R  R A D I O  T E L E P H O N Y  

Ideal A.C. Operated 5-Meter Amateur Receiver 
Ultra·shon wave Sup.'rilel(·wdYllt IN<,i," 

trs (an h<' made quil" : .... ·n�ifive by the lI�C 
u( elllrCme rc:g(·nl:r;lIion. 'IOJ {�n """0 bc:. 
m31k broad "oou,f1;h ;11 tUllln,&:: 10 ""rVI: (or 
M�J1<lby opcrJlion. Howl'vcr. th�s<' se[S are 
apparently much more sensitive !O u<"on si.l).l1 
and auto i�n;[i"n interft:rence ,han super· 
re!tl:ner31ive set�. Th" f:l([ remains that a 
goud " stiff" super're,f1;cnerativc rccl'ivcr givcs 
a beuef ,i�nal.IO'noisc fMio (ur averagc. 
modl'ratc,strenglh signals. By a "$Iiff" super 
j,< mC�nl one in which Ihe dctl:Clor is super· 
re,l;cneu[inl': quile Slrongly. 

This laner condilion ma\:t'S for bad re· 
(c-ivl'l r,,,llation unlc-ss a ladio.frequency 5tI,ll;e 
is u�cd '" couple the antenna [0 the deteClor. 
The actual .eain in ,he RF stage is relatively 
small. O(·on.l: from I [0 8, as against scveul 
Ihou .• and in the deH'nor cireui!. It� maio lise 
is io prevenl;n/>: radiation, which is Icrrific 
when Ihe .klt.·nor is even (oupl .... 1 loosely 10 
an anlenn: •. 

The Rf tunc e;Hl b ... cnupt.-d 10 rhe de· 
leCI<H in �"V('ral ways; one is shown in this 

r�,c"i\'e[ circuit. This scheme permils an 11.1· 
juswbJc amount of coupling �nd conseq�enlly 

J"e� no! load the detcclOr tnpU! cirCUli tOO 
Oluch. Th� RF signal compll'tes ils path 
[hn>ugh lit" intcrnal (;lp:,cities of the dt· 
tCClOr tub.:, and external circuil 10 ground 
capacitics, Either In RF (ho\: .. inpul (an b.: 
us ... d wi[h .:I resonnnl receiving antenna. or � 
�mllll sem)·6Jr:ed (uncd inpul circui, can be 
used. 

SincC' In RFstage i.1 us...J, any sup,'r·r ... ,,�n .. [· 
:llrve deIC(tor citcui! cou!d h" IHrI,zeJ. l'he 
receiver here sh"'''''11 useS .l hlork",� .erid·le:lk 
detector syStem in which II,.. gnd Ie:!\: r ... IIJ1" 
is In a high pO�llive potential. WI1('rl Ib� dc· 
a'(wr is coupled dir<:'lIy ILl an '1111t'nll:!, Ih,s 

parlicular Iype of Clleu;[ n,J •. lll·S �bout ,hte� 
rimes as nluch as Ihe more usual f"rm U$in� 
1I separate IF os(ill�wr. 

The �en�itivity of th .. uSII.11 form of blor\:· 
ing grid.ltak with ground or c:llhmlt' relurn 
i.  about [he §arne as in thIS circuil in whi[h 
[hc grid leak return is 10 +B voltage. Ho,," 
('\'n, the den.'nor OV('r!o:ldinj: df ... n is grellly 

rt:duced .... hen receiving 
" Irong SIgnals and, in 8cn· 
era!' thl' rone qualil)' is 
much ht:lter. The action 
is similar in effecl lO a 
ren�iver w i l h  automatic 
vulumc ( o n r r o l ,  �o Ihal 
nt':.rly all si)(nal§ att' It· 
ct'iv('d :,r ,ht: same voluJn(' 
�nd only :m JuJio volume 
'unIcoi is n«e��My, 

lite RF St19. i, in th. ,mIJl,hi.ld Cln.t right 

Th., dtlcCtor consislS oi 
3 '''g,liar Colpitis oscil· 
lator circuil in which ,h e 
imernal cap�dties of 'he 
tub<.'a(t U the voltage di· 
viding('i<-mems and hl·ne ... 
produce oscill:uion. Th ... 
grid lea\: is  of such a high 
value ,hal even with � 
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pO�itive return i l  sliIl builds u p  a m:galive 
voltage. due !O grid cunenl. The circu;1 
����t;:e�:1(t

n
:[a;:I�;:u�� t���a��

a
�o 

a
��lh
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are such as w uuse a blocking acdon. pwduc. 
ing �up<'r'fI:,IIeneration and Ihe familiar loud 
hissing sound when no signals arc being rt· 
ceived. 

THIS circuit Sttms to funclion as an or· 
dinary ,)$cillawr in which tht grid leak 
,s toO high in valuc 10 alJow 'hl:tiectrons 

o� rhe grid 10 leak off al a ute whIch would 
81\'(: a conSlant value of grid' vohage. Thh 
,aust'S a change of .verage bias and SlOpS 
oscilt�lion b«ausc the plate current is de· 
creased and the mutual conductance of the 
tube drops. The gtJd leak and condenser 
values and (i,cuit decrement delermine Ihe 
fale ilnd di�charge. or number of q·cles·per· 
st'cond thJ.l lhis occurs ; in lhis case J.n ;n· 
audible rate. Apparentl., the plate circuit 
must maintain a fairly low impedance palh 
to calhode �t Ihis inaudible frequency because 
Ihe plale by·pus should be at least .002 mfd .• 
whereas .006 mfd. seems none Ion I�r,l;e. With 
eilher resisti¥c or transformer coupling to 
the audio amplifier, no super· regeneration 

CI-5·l5 mm( .... iabl •. 
C2�.5mfd. 
Cl-.OO/lmfd. 
ll ."d .1I RF CI!ol .. tl.b.l.d 
RFCI .r. id.n'iul. do •• ·wound 
with 50 lurnl of No. 2B DSC w; ••. 
0". I.v.'. on %-iM'h B.�.lit. Rod. 
L2--6 til'''' No. 14 En.m.l.d wir •. 
ry.·'nchdi •. , .p.e.d o". di.m.t ••. 

�i
l
l��d:C �!t�

c:n 
w�)�.o��a ���!rc����.

e p��le't
t�� 

circuil shown, this �y.pus condenser has no 
effcct On Ihe Rr ponion. since if is on Ihe 
luw RF pOlt"ntial sidc o( the Rf choke. 

TWO $t3gCS of audio amplification arc 
used in order 10 insure more than ample 
volume undrr all (Ondiuons of rccep· 

linn. In sOllie locatiom local noise is hi,c:h. 
and .1 loud signal IS required in order to make 
it imelli,ltible. Many ulua·hi,c:h frequency 
lunsmiuc:u are of rhe mutlulated oscillator 
type which hH¥c a s(ronA carrier signal wilh 
nH,ld�rate or weak ¥alues of moduI;<lion. 1\ 
SHong c�rrier will eliminate Ihe supe:r·reg",n· 
eUfive hi,s or roar. bl![ rhe aClual voice: sit:· 
nal will n.· wc:ck ul1!ess pJemy of 9udio mnph. 
fiCfuion i, ose<!. Since a IlIgh value of audio 
amplification i� a\·�ihhlc. il Wi') neC<::15ary tn 
lise a well·fillered J",wtr supply. as shown in 
��;J

i
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l
n
d
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power for the smatJ d)'namic loudspcah·r. 
H,·ad·H't opl'ratinn i. possibk by mr�ns of 
the swil(/' which cun·in eilher rhe headset 
and the: firsl audio amplili.er. or bolh Slag", 
and loudspcakc:r. 

A su!><'r·rcgcner:u;l·c deteClor mnes Vel)' 

• nd •• lf .• upporting. A h p ;. t.k.n 
0" L2 .1 2 'u.", hom th. bottom 
!pI.'. lid. of U ... hich co"n.eh 

'o th. '27Tub.). 

Ti,. Fi.ld Co;! of .h. Sp .. k., !which .ell .. 
on. fil ••• ehok.) un b. m.d. th. output 
ehok •. !nd •• d of inperl eho� • •• •  how". if 
hum d ..... lopL 

rn. Tr.ndorm.r b ....... " th. pl.t. 
of th. 2A!i ."d th. Voie. Coil of 
th. Dyn.mk SJM.�.t I • •  ,. 1000-10 

".p.down of ."y ,t.ndud m.k •. 

Pitt. Volt.g., .hou!d b • •  djud.d .. folio ... " 
To l! .nd to St.p.down Olltperl T,.ndorm.r. 
250 ... olt •. To !n'.nt.g. T •• "dorm •• Ib.
...... ,, ·21 .r.d ·56 tub.j .nd to Fo ... ,. 120 
... 0K.. To Set •• n of '57 RF Tub., 90 ... o!ts. 
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operalion when receiving muJula[�d osci}-
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to temperalure fhanges. T

h
is broad luning 

effect is rC;ldily txplainN .... ht'n it is rellized 
Ihat Ihe deleclor cir(llit is oscillating period
icall)" over a .... ide b�nd of frcquendes. u�ually 
from 60 10 200 KC in width. An ordinary 
6 or 7 me[er oscillalor will v;lry ilS frequency 
}O [0 100 KC .... h"n its DC plale voltage is 
varied ')0%. A super· regenerative detector 
is an oscillator which has iu plate voha�e, or 
Arid voluge, v .. rit·d OV,,[ much wider Ilmiu. 
As ir p.oes in and 01.11 of oscillation (super· 
regt'nen.rion elft'ct) a great many Ihouu.nd 
rimes pl'r second, it also varies ilS hi8h fre· 
quency oscill"Iion period, which gives Ihe 
broad lunin,R effect. This is • dec.ided asset 
in some (aSt's. such as the purpose for which 
this receiver .... as designed. 

S-Meter M-O-P-A Companion 
T ron""itter For Receiver 

Oescribed Above 

THE Irend in Ultra.h.igh frequency equip
mt'nt shows a lendency IOward some 

fier c!:b:n�:io��s+�r���:����!·ohv:�s���� 

��h���n�r�ufi��f[�g 
o
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useful for Ih�ir n��d$, The broad modu· lat�d oscillalor type of transmitter must 
�v�OIually give way to some form of driven 
����:l

e
tiO�

ir
�i:h

s 
i� all�:�d���he/e":t������ 

can be u[ili:zed. Cryslal conlrol is fH from 
impossibl� but it sliII pre$enl5 so mlny com
plicntions thaI its use is hudly justified. 

The advem of Ihe new RCA SOl served as a slimulus for the construclion of the trans
miller here described. The 801 is driven by 
• '45. Although the internal capacitit'S of 
the '4' tube leave much to be desired, it 
neverlheless makes an exctllenl o$(illalOr 
for a five·meter Ifansmi!ler and it is capable 
of delivering enouAh OUtput to slIisilCtorily 
drive lhe 801. 

The enlire unit. which includes oscillator, amplifier, modulalor and tWO power supplies, 
�::::1 f� i�ct�

k 
I�n��eh;.sh�it��tl ������ 

stand.rd, 10'12 by 19 inches, relay rack size, 
since the unit is designed 10 fit inlo I stand· Iud relay nck with ils usociate<! receiv�1 
mouored on rhe lower panel of the rad:, As 
the phOlOgraph shows, none of Ihe main 
runing comrols come out 10 Ihe panel : in
stead they are ac,enible through the screened 
:::'::::t��{

t 
!��:r 

t
l��IsU:=!' h�1y ib'; 

luesKd 100 slrongly. The leads ue made 
shoner by not .ttempting 10 line up Ihe 
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various controls o n  lilt., panel, and thus the 
addt'd convenience in tuning is sacrificed for 
tht sake of added dliciency. 

Fig. I shows Ihe complete circuit diagram. 
The oscillator is induclively coupled to the 
amplifier. A ,egular lunc.-d circuit is used in 
�
he

V!I���;
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use of series.griS-feed, which t'liminaies the 
neeessilY for an RF chok", Peculiarly eoough, Rf chokes are quile efficiem 31 five meterl 
and shunt feed is often used. The ben 
choke is non" 100 good, hence the use 01 
stries feed. 

The amplifier stage is not unlike thai used 
for any of Ihe lower frequencies: the es
�ential difference is in the use of small con· 
t�n:h!S ���i�a�0�):

nfndsef�:h��U8:t��;I�C%� 
�meter indu([;lnces. isobnlile sockets are 
used for boch oscillator and amplifier to 
��S����hfr����:nd'�:.(h Sil�u���i��e.fe�.J

e
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sirable in the amplifier in order to keep the DC off Ih" lank coit. and ;n Ihe Itansminer 
here described shunt·feed made for (orren 
neulralization. In practice, either induClive 
or conductive cnupling 10 the antenna is 
used. Buth �yS[('m� have Iheir aOv;lOtageJ. 
as well as Iheir diudvan�geJ. Inducrive 
coupling wu U�N because of its flt'Xibility 
and ease of handling. 

Good qll.lily of reprodu([ion, as well as a 
high pelCentage of modulalion was <It'manded 
and, therefore, Ihe audio system WIS designed 
10 conform [0 Ihese requirements. 

Be(aus� the transmitt(-t has a 20-watt car· 
rier, it was necessary to use chus B audio 
in nrder to provide the necenary 10 or 12 
walU of audio 1 0  give 100 per cent modula· 
tion. If properly desi,llned ami good mr.ns· 
formers are used. thl' B makes a good class 
8 tube. As the circuit shows, one B is 
��

ed
w�h

a 
�:�-���, �r�I���:� a:: ��;;�!I 

is used for tht' driver tube. The crystal 
microphone was appro)limalely 6008 down 
and it was found a Stage of 56 W&$ nOt enough to bring Ihe level of Ihe mike up 10 
a utisfactory value. Consequendy, a )1 
high-gain amplifier was used. When a 57 
is used, all circuilS mUSt be ..... 1.'11 by-passed 
and under no ci[(umStlnces should len Ihan 
12 mikes be used in the calhode resistor by. 
pus. If a smaller condenser is u�ed, degen
eralion and suhsequent loss of me low fre· 
quencies will result. 

The 0·100 milliammeter is connecled per· 
manently in Ihe posilive high voltage of the 
class 8 amplifier. This meter i. helpful in 
�r�r:�ni:$�U��;

r
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f
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lator and spt'l.'(h .mplifier Itages ue working 
properly, An 0·1 meier in conjuoCtion with 
a Y.x.le,., two·S('nion, six-position, rOtary 
5wi[(h iodie.tes oscillitor plale current, am· 
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plilier grid currml .na .mplifit-r pl.tecurrenL E3ch meier pQsition has its own �hunt so thai II low range readIng is possible fHr the grid current reading, a medium range fo! Ihl'uscililltorplatc currl'/\! aml :l O· 
100 ran.':e for rhe ampl if iu plate curren!. Alternate.' swilch pomlS are used on the rotary switch so 1S 1 0  avoid the p(>ssihil. ity of auing when 
:��eds.wiT��� :,�'�i �kjl� j:o;;j"�; :t:w�.F �h�i::�in�h�o�d:�!��:�: :i�;:�.":.udlcnacrdw:l\ 
�na�iv:dr::!th!�U�d� midg.h. The R.F. tubas ,odeh ' I .olantile) .re rai,.d well ebove the ch",n;', 
vanwge in that it m1kcs all circuits COIllplett· when tin: meter ;s 
1101 in use. BOlh power supplies, associalcd chuh·s and fill
en ne mouOfed bC1leath the.- chassis. One power suppl)' furnishts power for the speech amplifier alld modulalvr and the orher supplies power for 
thl' uscillatOr and amplifier. Th,· usc of IWO power lupplie:� is almon lIeces· sary !O provide Ihe regulatiun for good class B op-
f��ti�I�� ��ep�t� "i�ltf:d 
directly Ihrough the sec· 
fo���,����:a�u�r�h:���h �OPA:re A7r I:un��": "'c�::�:�"�: ;�: ::;: t�':'P:!i,.t!;lt,,:-":::h �:���eTI�i������{�:nfa:: ocree" doors on the fronf partel. Symm.try 9i"el wey 10 efficiency. 
ishcfOry because the output Ir�r�s{ormer is well designed and the �ec· ondary t� easily capable of passing the �mp!t· Iiet plate current. The secondary is Jc�ign�·J to work inw an 8000 ohm load. Wh,jle thi� rna)' s«m somewhat higher thin Ihe usual secondary load, ;1 works out to best advantage since the class C amplifier presenn this load with a plate vohlse of 400 voils and a plale 

'00 currmt of 600 milliamperes. -- = 8000 
.0<0 ohms, while 400 X .060 = 2<1 wans, the cor· 

���nrnU'�xa�';':'I;�i����n: l:S�liCull::�l 
10 the modulator since small amounts 01 mismllch change the moduillor OutpUI but slightly. 

Thi� u�nsmiUl'r is completely Ae oper. 
3tcd; no ballery i� required {or the microphone since {his device �enerales its own 
� ... hagc. A sm�lI amount of fixed billS is nece�sary as a s.aler'y measure for Ihe IID1pli. ficr srage and {h,s b,�s was obtained hy meam o{ the autom�ti( resinur method. The re�islOr in ,he: Ctnlt",;ap circuil is arbitrarily �aiu$tcd with the pl�te (Urrml � 10 [he 
" ..... rking �·;due by Ihl: antenna load. and ,he drop annss it is then measurC'd with a 'l'ohmeier. This resiSlance i$ so adjus[ed as 10 

��:e v��::��x��:�e�: t�!nv��:s�:X 1:�:�5 �: grid luk and the IWO biu vohaSes are added in order 10 obta.in the effective bias on the tube. Tht values of Ihese ,wo resiSlOfS are 



changed undl the correct bias is obtained. 
The amoun! of drop acros� [he cathode r�
sisto! should be kept to th� smallest pos
sible value so as to k""p [he pla[e curren! 
within saf� limits, should the �xci[adon fail. 
1'h� bias for class C operation is determined 
with smnJl error by the formula: 

--- d 
Plale vohnge 

On the final adjustment, rhe sum of [he tWO 
biases should "'lual Ibis alllOUIH. During 
th� course of rhis ndjmfnlen[ it is well to 
bear in mind the fact that changes in the 
bias will likewise change the plate current 
and consequently the load resistance which 
the clns� C stage offers to the modulator. It 
is necessary 10 keep the plate CUHent fairly 
com[ant during adjustment, by simply chang
in<,!: Ih� anlenna coupling. 

In tuning the transmiHer, Ihe following 
procedure i$  used: First the oscillator 
should be sel 10 Ihe desired frequency 
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��I[��: u:n a tI��eq(,I,��:ry ;1�;Jifi�r s���lt
a
b: 

disconnected during the course of the pre
liminary adjuSl!lletH. The millinmmeter is 
now switched ovet" to reaJ grid current, and 
the grid taok condenser is adjusted for 
maximum reading. The final amplilU:r (00-
denst! is then tuned to n.'son�nce, as indi
cated by a dip in the grid current. Bring the 
grid curreD[ back 10 an (Optimum value, 
which will still be below its former value. 
and Ihen adjust the neutralizing condenser 
until the grid current remains comtam when 
the final Jmplificr "'nk is tuned through 
resonance. Plate voltage should then be ap
plied 10 the final and the milliammeter 
switched iD[o the amplifi('r platl' circuit. The 
plate 'urr�nt ,;hould then be tuned for a 
minimum reading, by adjusting [he final tank: 
cond('nser. 

The quality of voice from this transmiuer 
leaves little to be desired. It speaks for the 
adv!nt!lges of [he driv('n amplifier type of 
ultra-hi.l'h Frc<]ul'ncy equipment. 

Complete RF, Speech 4nd Power Supply Circuit Oi49f4m of 5-Nleter M-O-P-A. 

Coli_Winding D.ta fOf S-M.t.r Operation: LI---6 turnl, No. 11 "nam.lad .... ir., Ip.c.d on. ineh 
b.tw.en turnl and .... ound on " I-inch diamata, form. L2--4 turn,. No. 12 enamalad .... irlll, 1.III1f-
1upporting. liNplc::ed batween turnl, I-inch diematar. Thil coil ;1 placad I inch away from LI. 

ll, L4--0 turnl, No. 1 2  anamaled wi.e, 'plcad 1/._inch between turnl on I-inch di •. form. 
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San Francisco Bay Bridge 5-Meter Transmitter and Receiver 

TH'.S uallsmiller and receiver, which is 
complelely /l.C opetjlted, consists of a 
pair of 211.3 tubes in push pull with ap· 

proximately 40 waIlS input. It is.modulated 
by a Class B system using a pair of 46 tubes 
which in turn au: driven by another 46 lube 
in Cbss A. The Class /I. stage h driven hom 
Ihe OUtput of a telephone type microphone. 
In order 10 permit beller frequency stability, 
tWO separate power supplies are utilized, one 
for the osciHator and the other for the Class 
B. This equipment is built into a standard 
uble typc rclay rack and is mounted on four 
pands. The !Op panel consists uf Ih" 2A3s 

with their associated equipment; the �ccond 
panel contains the driver and Class B Stage. 
On the Ihird panel the twO power supplie� 
mentioned abo\·e are mounted, and the re· 
ceiving equipment is mounted on the bottom 
panel. The receiver consists of a type �8 tube 
as a semi·tuned R.F. arnpli6er, followed by a 
type 27 super regenerative dcreClor and a 

tl'pe 2A� audio ampli6er. The output of the 
receiver operates either rhe telephone type 
handset or a dynamic speaker. The switch 
On the handset cradle turns on and off the 
microphone ba((ery supply and also switches 
from the monitor speaker 10 �hC' rC'ceiver in 
!he handsel. The low impedance handset ef· 
feclively shon circuits the loudspeaker and 
since a pentocle OUtpUt lUbe is used, Ihe reo 
celver volume is feduced to thC' proper volume 
;lutomalically without a noticeable increase 
in distortion. 

This uansmillcr may be operated from any 
remote point bl' means nf a 1 10 volt AC con· 
rcol circuit Jnd ,I ,.wire Lireu;! for Ihe hand. 

This wlllrul permits talk and rcceive by 
means uf a switch in the hand,et itself which 
opera(Cs an/l.Crciayin Ihe transmir1Cr proper. 
Th;$ relay cuts off the R.F. ampli6er and 
pentode pla�e volrap:e and rurns Oil the modu. 
lator and OScj[l;ltor plare supp[ics when talk. 
ing and (h!· reverse ,,'h�n receiving. 

Two ,eperete tran�miHe" end recei�lH' ere shown in the circuit diagram below. The One to lett il 
the tYJa lOW, tho on. to tho right il tho type JA 

F----e_�,_L<"'_'d...,.J�". That porlion of the circuit to th. I.ft il a 
elen·B, 15  weH tranlmiH.r end r.c.iv.r. 
Th. right hend porlion ofth. illustration 
above i. II leparat .. transmitter and reo 
c.iver, 5 w.H. output. and is used u a 

•• mi_porlable. 
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"Jayenay" 5-Meter Stabilized Transmitter 

DUE TO THE opliul limilMions on 
Jislan! communication on Iht shari 
wa"�l�n/o:(lu lx-Iow Itn ml:lcr5, it is 

eyident thai .merference will ht a prohlem 
only in anJ uUllnd a metropolitan area. In 
Ih ... (Ounuy. QRM will b.· p'�(!Jc"lIy un· 
known. Hnwevtr. in and nc�r Ihe l.ngl:r 

citics, QRM is buund to become (rouble· 
some, especially if thc practicc of moJubling 
self excileJ vscillators is  continued. Modu· 
tiled oscillalOrs were abandoned years a�u 
on the: lowcr frequrncirs (lnngrr waves) !>c· 
cause of ,h ... in:,bility IU vbtain , hi,c:h ptr· 
crnta,c:e of modul:Ltion with frequency sta
bility. 

Thus. �omt form of o�cilhuor.amplifil'r 
IUllSmintr will undoulm,dly become s130d· 
ard pr3C1;C� ll$ aClivily 00 the high ... r ft('. 
queocies inrrt-,k5. In Fig. I in shown , sim· 
pie MOPA Iransmil1c-r which U5r5 1; pair of 
push·pull "" s a� unity,courleJ oscillators 
�11.J a pair of neut.uli1.ed 210·� .in push·pull 
JI1 the pow!'! pmpl.lier. Th ... mediator i$ dr· 
si�neJ fOf maximum stahility. while the lin�l 
amplili<:r is dtsi�oed for maximum O"IPUI 
TI1I.""s<.' rwv ChullClt"risltC5 nev ... r .to '''�rrher 
in Ihe samr U3/o:C. You (.10 hpl'e eilher sta
bility or high flurput, bUI rarely both. be
cause entirely diffrrrot opl'rnfiu,c cllnd;tions 
lI.1' ne(('�sarr (or rhe two dlulIClt.'ris!ics. Tht 
vScil1.31Or lJ.<('� relatively. high C io Ih .. 1;lOk 
cirCUli �n th.1I chan.R;l's 10 lube capacity and 
plale rt-5ist'lI1ce ..... ill hav .. the 1<.'3st possihle 
effrCl nn the frt" l".·nn' of oscillalion. On rhe 
oth,·r hand. Ihe amplilicr sl3p:c should have 
as li!d� luninA! (apaci!y ;1� pO"lOihk in order 
to aVOId In<�es. 

The os(ilJafOr p:rid coil is wound in�idl' of 
Ih" copper rubin,!! ..... hich forms lht plate coil, 
�nd Ihe Jtri<1 cnil mUSI be connected properly. 
If :\AtisfaclOr)" vper�tion is dl·sired. The ends 
of the }l:rid cUll cooncCl 10 Iht ,ttrid of Ihe 
tube ..... hosc plale is conneCted 10 Ihe OPPO. 
SITf �nd of the plate coil. The stage will 
oscillalr wl'�kly if rhe .l):rid coil is improp
eel)" phased. hUI witl be very u(\5rllhle . 
. Th ... couplinp: link belween the IWV Sta�ef 
11 tap(>("d acrvss about � third of a turn of 
the plale coil of thr oscilllllor. and helps 10 
isolul' {hc oscillator from Ihe: amplifier. 

Fig. 2 shows a 5(>("«h amplifier which mar 
be ustd 10 mvdulalt Ihe (f:ansmiller shown 
,n Fig I. II will complctcly modul;ue :a 
fi��

n
���rvl�ro:iJ:.s

in
�l�

l
u�h �a�nP�:e;i\.�mr�;i 

��r
t
t�� ��:�;

h�i
���

1 by II damped two·bunon 

., <i , Io! ;� IJ 
11.1-250.000 oltm$, 2 waH; 11.2-100,000 ohm .. 2 
watt; Rl-500 oltml, S .att; 11.4-500.000 ohm" 
2 .aH; RS-5O.ooo oltm •. 5 watt: 11.6--301),000 
ohm •• 2 w.tt; Cl_l ufd .. 400 �oltl; C2-.01 
ufd.; C3-8 ufo:h., 450 volt,; TI-Line or mike to 
grid transforme.; CHI---'lOO Itanry audio choke; 
CH2-Tapped modulalion choke, 25 10 40 hen-

ri ... .  1 75 "AA. 

KAIGIS ..... otLVX[ TR"'HSC(IV(R 
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400-Watt Carrier 5-Meter Final 

HEKJ.:TOFORE it ha$ been difficult to 
obl�;n slabi" operation 00 fi"e m�'lcrs 
with Ihe higher-power tubes Jue 10 

Yanuus reasons, Among rhem au:: (I) Hinh 
inlcr·ell'Clrodc capacity in certain Iypc:s of 
lUbeS, (2) Tht n«essity fot lon8 1taJ5 from 
grid 10 plate, (3) The refu�1 of pr;'(ctiul1y 
all of tht common lUbeS 10 amplify II a rtason· 
ably low platt yohagt on , mClers. A lUbe 
Ih31 will not amplify pro�rly will nOI 05cil· 

, �
a
:J ;:i�l��d t;�t.r:;:li������il \:Jca�s��i 

rhe hiJ;h radio.frequency grid currem thaI 
Rows .II 60 MC, tyen in the low capacity 
tube$, 

THE 1:lmal unl };rid us�.J ; 11 the :1'4, �UT "I 
I �oT l�d u� to belIeve thaI' it could be Ihe 

lem, ���;�{m��,t
l
�
I
�(>I�,t:�"���'��$ �b�;�:(�:'l�'�: 

(eed,'d uur fondeSl e){peCla(ion�, esperial l}' "" 
1110' �cun' "f plale efficiency, which " usually 
�" h:,,,1 ((1 "hlain al ' nl"leIS, Etlidl" lt" es vf 
3'% in o5�i!lalon or clasl C amplifitrs have 
bt-en �s hIgh �s one could re31i�c ,n tht 
, pre·'�4 er:I", We re�h�ed � plate efficicnC}' of 
o\'er ��"I� when using thl' convtmionul TNT 
us'ill�tor circuil shown in Fig. l. By sub· 
<lIInI;n,i �boUI , ftci of No, 14 'Nite, as in 

Fi.!!. 2. for aboul $10 wouh of lank coil �nd 
(OnJ�nS('r, Ihe efficiency prompliy jumped 10 
''''1'1 6(,';; allJ ,lUll "', .. ,, "I (m.,��ur�·J) "ul· 
put "'3.5 oota,n ... ,1 wilh ""If (>lIn W�II' illl'''I, 
wSlead of 700 w;lns ne(e�5ary when Ihe (on· 
v ... ",;onal plale tank c;rcull .... ;ls used. 

The lank ci(cuil III Fig, 2 is nOlhing bUI ;I 
pair of lecher "'ucs su�pcnded vertically 
ftom tbe pl;,1Ie (;IpS of Ihe tubes, anJ held in 
P"�'t"Hl o}' Ihe alJ ,,( �" ""II"�fy p,ree 
"I' "'["ppm.!! �n)llg, The U�IISnll�Slun I;,,� 
It> fh" Jul,,,, .. ,, "Q" antenna .. '�:> dIpped 
on !I'e t.,d,n wire� �I a point approximatel, 
2 mches each side from Ihe Rl' choke through 
wh.ch plate voltage is �uppli�d, 

As an .,umpl., "f ho .... IIlt'olY cwn he (uo· 
founded by pran;c." die IlCSI i.eeh ... , wires 

b��'�;1��
e

�:a
f
r%4 �

n
o
cj�,�O;'f,��"��i,�o�.:,:t�I::

b
�Rf. 

ci"ncv was a linle hener Ihan when thr (On· 
ventlunal tank circuit was used, 

I t  h;L� bet'n s,lid-" lf II (.!,,.Iu(!v. heats 
up, u" ... a brg!:r conJunor", So half, inch (op' 
pel luhmg was tried, This btcame di�dncdy 
hot and the efficiency dropped mall.:riaJly, 
[kc"rn",,.: slil(hdy puulnl. w .. uwd '''IIll' 
,"'� ;md·'->fl�·'lu;"t�r.i,,(h ("rr�r ."hill,!: and 
d:lred (he efficiency 10 �Iaf down, Thi� lar,c:e 

...-__________ --, ���l\�_� 
b

�'I�:�:,�V�-�r�
I
U��a.C:1 

t
i�,'Stl�V'��O:; 

dir.'won, so ""e ITieJ !fA,inch copper (ubin,IC E .. e(flhin� cooled·off ;11 onc!: and Iht' effi· 
cio'''q jump .. J ',,-��, 1,11'. which rlO"o,,1 we 
wo-rl: on Ihe (1,1:111 Hack. No, 16 enameJ�d 
"'If.: proved idl:al and .d.d nOI e"en bf'come 
war111 .... lth 600 wall� '''PUI. II was fioaJJ� 
d .. rided Ihal Ihe txct"Ss mel:!! in Ihe (1�ld of 
Ihe "Iaok" nused Ihes .. eXCl'ss,n' IOb"�, 

TI,,, dCt'I'IIO" .. I J }' high 
"Q" ()f thi� "l:lnk" irnrlf"""d 
th ... frequen£}' �tabilllt' of 
Ihe OSC,IIaIOT ro a mHked 
d.,/.:,<,c, a!w�I'� wdc"rnC<! al 
) "l<'t,'r�, \'(Ie int,'lId to try 
d,i. '-lank" "" w and 20 
rnrl<:rSal an ead\'d"lr, Who 

�c��I:':s �l�� ;:��tp;oU:e �ch� 
,h� 1' .. Ifl-ct !:Ink c"d? emn· 
m�nrs f,nm r",IIlt-rs wh" ;"" 
inclined 10 «(>nd"(1 �\lch ex, 
pcrllncnts ;lfc ",I",tt.'d 

Th,' hrc" .lh" ;lrd ;, �vv· 
er('d wid, " IIlin :;heet uf 
aluminum, tack.,.! ,II tht 
ed,llics of Ihe board 10 hold 
il ill plan·. Try this ofl )'our .I'l�!!!:=::=-�.J :�:',; n�r;��';:�:.ll, �:::���;:; 
"flcn �luip:llIcn�,oul Ihal 
sla,!te whtCh refust.'( ." neu· 
lulilC, d".' 10 Il1lprvved 
!(TOUOlI,n8 amI �hl.I.I,ng, 



'a,a +4 

Sheet copper is just as goo.! as aluminum and 
hu !he funher adv3ll{age thar solder wilJ stick 
to it. This shIeld also reduces JieieClrk losses 
in a breadhoarJ. oflt"fl quile high, unless Ihe 
wood is "cry dr)" II mav inlereSt Ihe reader 

Circuil Diogr.m of High·Po .. ar S·t-.4oler 
Tranlmitt". 

lI_S lurn., No. 10 .. i .. , ¥ •. in. di.,n.t ••. 
L2--4 tu.nl. V.·in. tubing, L V)·in. di.m.t ••. 
CI --40 mmf. P" wction, 3000 yolt cond.n ..... 
C2-.001 mfd., low yolt.ge "ond.n •• ,. 
R-LO,OOO ohm., 100 w.tt. 
RFC L. RFC2-S0 turn., No. 21 DSC on 3/16·;1'1. 

B.kelit. Rod, 

w know that �ome hreadboards can become 
.lislinnJr WlIrm when subjected 10 a sHons 
el('Cff[fM�lic lield. as in Ihe final amplilier of 
� hi,l!h'pow('r lun.miller. because of Ihe poor 
,Iiel�'((ri{ "alure of soft woods. 

Th�· r .. ma;lul ... nf ,h.: circu;1 is conventional 
rNT practice anJ rhe frequency is de�crmined 
b}' !I,,: i<-n"rh of {he lank which, as IS �hown 
m Fi". 3. i .• :, singJl' loop of wire. A similar 
rllnk \\'as us(·d lit !II .. grid circuit but proved 
unsllisfaclI>r}'. Th(' }nn wans of audio power 
neC"��:HV '" Ilmdulat.: this o$(ill:l.lor was ob· 
uincd from �,w,her pllir uf }Hs in class B, 
runnlllg :1I 1000 volrs. 

T ......... �IOH LI .. ' "0. '4 "" ., , .. (to .. 
.. ,," JO"�.o� 8LO<�. 
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Special N iklshield 
Transformers . 

FOR THE 

Frank Jacobs 5·Meter 

T ransceixers 
UTC C!.II 8 audio trllnsform'" f .. tut.d 
by fTllnl J.cobl hua pro ... d th.ir .. orth 
10 the p"ctiul S·m./ •• • ,p.riment.r. 
Dilcr;min.iing m .. nuilldur.rl of I"nl_ 
c.i ...... .. te now .pecifyinq ,h. NIKl· 
SHIELD .. nd MIGHTY t-.4ITE ... d;ol for 
hig"''' .flici.nc;y ,n .ctuol ...... ,,, ... 

NIKLSHIElD TYPE 
... 
H ••• 

t-.4IGHTY t-.4iTE TYPE Si�!�I�I�;id .�� . ��. ,":�' . . � $1.20 
Of" ... � ••• t� 19. 49. 79 or 89 

.. illl, . _ _ _ _  . . . . . , . .  
&1 ... 8 19 49. 79 .. ", .111 .. 

II 5000 .. .3500 01 ... 

YON. J�"I"r r .... u'flPly �."". If Ihr.re 
II .. " vrc rJ� .. h'r I" }'o",' dl}" �'ril" '<1 

for ."".� at .. earr.t dllfriblltor, 

United Transformer Corp. 
264-266 Canal Street, 

New York, N. Y. 
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A Modern Link-Coupled Phone 

IT CAN easily be ima,r:ined Ihl! Ihe much 
ncgleeled ten-mettr band,will btcomc in
�Icuin,l:ly popular Junng lhe wwter 

m()nth�, The new rcgut�ti<>n5 all<>wjllJo: !I'l· 
u$(: ,,( phone on a portion of l"i5 hand. 
c"upled wi[h [hI.' fan that OX condilion� ap. 
pear 10 be unusually fa· 
vorable, would seem to 
give sm�ngth to such �n 
assumption. However, 
there ue a number of re
quiremenls thai must be 
complied Wilh, if good 
p h o n e  communication 
reasonably fr� from 
QRM, is [(l be enjoye<i. 

!!'Clfer sround ""a ... �· r1n,l:<' and Ihe potential 
DX pmsibllitits furlh"r add to th� imerfer-

����, PI��I��� u�� 
r
�t::lt�::it:�:

h
�",;d�t�� 

o.ocillalOrs and thei r atu:ndam broadn6.1 (Jue 
I" frt"'lu,,,,CY llluJulntllln) itte dC'linudy OUI. 

A comparison of the 
five 'nJ ten-meter bands 
mJY possibly !icrve to il· 
lusuale this point. This 
(omparison is probably 
timely. due to rhe faC! 
[hat the amareurs on five 
have ,I ready acquired a 
degree of proficiency in 
Ihe o�nlion of uhra 
high freq uenc)' equip
menl. It is loSical 10 
1!i5ume Ihal Ihese men 
will be �ml')ng Ihe first [0 
mi!HMe 10 Ihi5 new ,nd 
virgin phone I("reilory, 
The IirSl poinl to observe 
is Ihal fhe len- meIer 
phone h�lld is only ahout 
olle-eighth as wide as 
that of ilS higher fre
queney neighht:lr. (The 
whole five-meIer ham] is 
ol"f'n 10 phone bUI only 
�OO Icc. on len meters.) 
The exueme widlh of 
Ihc former hand Ind Ihe 
diffICulty of o b u i n i n .':  
("IS}, frequency �tahili1.a
rinn l)foh.1hl V ju�tif y the 
1l�� of �t'lf-r"cited, mo
dulated oscillators. The 
q U a !  i - O p l  ic� I effen is 
also a fUf(hr-r jU5lifica
tion r"r their Ilse because 
sl:llions t\'en shon di5_ 
[ao(e� �way are at limes 
unable 10 hur one an_ 
o[hC'f. On Icn. Ihe story 
is snmewh:l.l different 

Fj9· I-F'onI Vi .... of T •• n.mitt ••. 

S[a[inIlS wilhin a [en- Ree. Vi .... Showin9 Coil Support • •  nd Coupli"9 A".n9_mont. 
milt ndiU$ (and proh_ 
�bly c,'en srelte-r) are able fO {arry on (om· A l l  " r  " h , (li 1,·,,,1. (!l Ihe crux " r  Iii,· wh,,[,· 
mUni(alion al any lime. day Or ni,!;ht. This lllaun-fr,·quency stahili1.afion. 



Probably the< hest melhod of achieving fre
quency slabiliution i� by Ihe ll�e of errslO!.1 
comroL This melhods should present no particular diffiCllIIY 10 Ihe 20.mClet phone fllL'n 
who ha�e all thL' ncc<:ssary equipment, with 
the possihle elI:c"plion of anothcr frequency 
douhl<-r; bUI it [s a hard nU! 10 crack for 
Ihe 5-mete' experimenIL'rs, most of whom 
h3\'e onl)' self·cxci[ed sets. However. crysI31 
comrnl isn'l [hc only answer. Its runnel-up. 
Ihe Electrun Cuupled Oscill.lfur. is a very able 
subs[j[UTe. 

The property of an ekcllon coupled oscil
lawr [0 deliver hi/<h harmonic output makes 
irs II>L' p:trlicularly feasible for teo-meter 
work_ By I;.king 3dvam,,�\' of Ihis peculiar
It)' (or is it a hlcssingi') it bewmes possible 
IU op�r:"e d'e grid circuil. which largely 
delermllll'S lhe fr�quenc)' drifl. on a lower 
freqUCllq' where its action is apl [() be more 
s["bl<-. Then. by doubling in the plate circui[. 
Ihere is developed a nice. steady signal on 
the hand where it is wanted. This. indo 
<iemallr. eliminales doubh.'rs and rheir at
tendant �pparailis - and evils. Having dt'
((Jed un the Iype of uscillator we wish to 
use. th�' n��1 Ihing IU wnsider is th" ehuie" 
01 a �u'lahle luhe. 

There a,,; un the market at the present 
time s�v"ral lubes that arc suitable as clec· 
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lfon cuupkJ usciHators; among these, the 
�9, 2A5. 57, �nd 21A afC Ihe best belS. 
The 59 was selected over the others he· 
CLuSe of its �hil"y to deliver larger outpUI. 
h was found. though. Ihal the 595 maJl· 

�Si�:�<:��
n
���f�f�nj�he "���C:j�d

a
:��� ;��� 

rcfllSinji: ttl npnalc at all 3fter running abom 
live minules. This should not be a delcrren!. 
howl"ver. because tubes made by Ihe. leading 
manula(tur�rs "'ere found to In.' entln,ly sal· 
isf;tcmry. Now. l1Jvin.l: disposed of Ihe osci]· 
l:ll<H luhe. t'llL' n"xt Stcp is w decide whal 
lhl" amphlief tube is  10 he. 

It is hardly ,!tond prJctice to allcmpt to 
select [he amplifin lube w i thoul first wn
s;derin� Ih� (Mrier power desired and the 
per{rntag� uf mod"I,";"n we inll"nd [0 use. 
In fact. it is mud, mOre importa", Ihal we 
f,r.\t coII.<ider whal "w.lui:lwr luh" w ust:. We 
will WUlfY ah"ul lh� "mpllhn I:m·f. For Ino% 
mudulation il is necessary 10 have half as 
much audiu power as we h;Ivc carricr. There 
iI[" vl."ry few audio Iunt's in Ihe low price 
class Ihal can furnish more Ihan about three 
watlsof rcasun:lbly uodislorlcd OUlput. This 
means. simply, lhat we (annot allow our d. 
carrier to be hi",h .. r ilmn six wallS, if we 
want 10 rome eV�!l d(l�c 10 Joing a good. 

FiO. 2----tin;�il D'JII"". 51 .... ;"0 All V�I" ... lot lO·M,lor rllont . 
... Til" 56 il USf� ... 1IHCh .","'ir;".. 
Ll-9 tlVrll. 2-in. di.... IlII=ill9. 
12·LJ·l4--4 tuml �� per iubino. 
C L C4-- >I " ,_.td. c",dw.II T,I1t' 40.s. (I 
C2, C3- .. ilh �l1fnl.1t pl�t .. rem ... d. 
CN,_, tI Midett. lingl . stUtd .  
RFI:-R F'IIIIItII'1 cm.kt'l, N •. J6 D.C.C . ..  , .... '4.i". f .. m . .. il\lli"' � 2'h.in. I""8 • •  i""'. r11111' 0, ,,1 ... 
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high pcrcentll�C job of modulating_ The �9, 

:�e
a ruer��,��e�d:��lt'���V��al���e c:�tb/d�i�:� 

�fk�:IYoubYs:ec�ho�:�fi�e�l�ei�:g��c��S��y� In the case of 3 double button mike (almost 
11 necess�ry relinemem) a $I�gc of specch is needed, a 56.being used for this purpose. The spet'ch amplifier should be used even with the single bu(1on mike because il insures 5urliciem swing t�l the modulator and �lIows u finer adjustment ui-dlal �wing, an essential fHtOr in " dislOrlionJess Class A amplifier. By limit in,!: Ihe carner to SIX watts the sdeclioll of the linal RF tubl- b,'comb a very simple matter. A 46 W;IS ose-J because, with Ihe two grids tkd w,I(cthcr, the tube works very nc�r to cuwff, thereb)' requiring only a small amount of hi.as to operate the rube as a Class � 3mphtier. lr has the further advantages 01 be-ing ea�ily (;'p;lble of 51,mding the modula· tion pcaks (2.j wans) und beiog an cu}, tuhe to excil". It is ,onceivable that some slighl amount of amplitude distortiun is likely to be p!,,�<:nL due to the fact that no huffer tube is  used to build up the excitation. This diSI(l{ti"u, however, should be limit",d to � very stn,dl amount if the oscillator is �J. jus\t'd for m�ximum ompUl, FiJ.!. ! shows the RF portion of d,e "urlir [I incur po rates some fcacur�':i nut usu�H}' (onsi.I('Tl'u Where the ()s{i!iaror is '�I (" 'X{ileJ (as it is  !II this ':IS",) ,  d,,, utmust care musr h<: takc;'n to avoid anI· tlled,,,,,ic;.1 vibration. No mailer how stable th�· ,,�cillaHJr may hI', the whol .... s)"r�m can bl' ruJOt,d by mech;\ni(al vibrarion. \X'ilh ,hi, 
fan in mind, ex [{"me CHe waS taken t" make al l  It';l,b Ol� �hon and dirt'cr a£ pussihle_ with,)ut n'course 10 ,he fanc}' bends and ���

,
�
�
�tla����:�'�;���Cr�lo�l�::��!}n��:2n�,,::�� 

inpur It'ed un thl' 46. A special ml'chamful arr,ln}:,·nl<'nt was used to anchor d"" (Oup 
IU'l! loups and the feed line hefw('en the oscillawr plat<: tank and lh" ampiifi"r ,(:rid tank. All midget cond,'users :tre dvuhk sp�(td w lessen fhe likelihood of Ch'1I1);'· in capadly, due fO vibration. The coils we,t' OOt made pluJl:·in bUI werc fastened perina· nenrly to the st.lnd-off insubtors, In Iht· ca,e of :h� t>scillator coil it would proh:,hl)' h(' 3dv",,,1-o1c to IllUULlt a h�rd rubber Strip across fhe lOp to le.\sen th"' lc"de"cy fol this coil to �l;lft vibralin}."::. The len-meier (ods hH"c �o few !urns that no trouble .is cxperi_encrd from Ih,S source. The outfit IS tuned JO th�' convcmional Ol�nner, the nnly precaution Iwing rh:u th" lap 0(1 Ihe oscillator coil ((.nhode) h.l� a greal elTeCt on th., harmonic OUt' PUt. and consequent excitaTion to thl' �mpli
fin St�g". Thr"e turns from the ground end W3_� ("und to .be the b(-si posilion . in thi.� unit. th,�ugh tht� will probably vary to other arrangements. The Ihr� j3cks shown 011 the 

�rfofl:I:�I���_�I���_I��'of"S!r��lti(��Yin�e�tiake�e�� 
case of CW), and HiJ.!h Volla}."::c lead of I1nal. The meter can be plugged into th., C bias le:!d m deterrnine lhe correcl Rdjusllnenr of the excitation from lhe oscillator, and the /i:rid rnel"r can funh("r bc used to neutraliz(" in Ihe conv('ntional manl1<'r. No Iwublew3s <'xprrienced in n<,utr:tI;�inR, though if might be wdl to poim Out that Ihe hi,li:h voltage clip un till· fillid will go UlOre fOwud tlu." cCOler of Inc coil than i� usual in other tub�,s For the l",,,dll of dIOse wh() don·t like 
10 n,l!un·, il mi,l!hl he sl'lted Ihat the prop,·r valu(' "f I",l<! r<'sistanc(' Ihe Class C amplifier "fin, t" the "lOtl"l"tor is obtained 
'" �D mill, ;ll �IIII volts (6666 Oh'llS-----dosc <'nou,s.:h to the valu" "r load resislance for rn",,;mUitl OU I!' ul (10m tI,� �Y. !.e., 6000 ohms.) Th"s., .. ,lIu<" of curr"1l! 311.1 vuitage Whell multiplied S'V,· the required input of 
�'x W;ltt.'. Se,' F'g. 2 [or proper valu" of drop ,�,istnr ;",<1 oth�r derails. 

Elaborate High.fr.q"ency Antenna Sys
t.m " •• d by 8.11 r.l.phon. Engin .. n, 



5 ·  t.4 E T E II.  R. A D I O  T E L E P H O N Y  

* B IGG EST N EWS 
In 5 -Meter Radio 
The First Successful 

5 -Meter 
S U P E R H E T E R O D Y N E  

By Frank C.  Jones 
hery .odio m,,, l"ow\ thol there ho. ,,01 
yet be"" o ... oiloble � su<::ceuiul �uper. 
hel",rodyoo 10' 5·mel" • •  e.:.,ption. Th" 
engineering problems in ... ol ... ed. the con· 
.truetionol del"il •. the loyoul, th" op· 
", .. ,lion ond .:onlrol 01 .uch (I rec",i ... e' 
ho ... e boffled th" "nli.e r .. dio engineer. 
ing field. Since I Q25, Fronl C, Jon", 
of "RADIO" h ... been diligeMly 01 wo,� 
on 0 Pr .. di.:.1 S.Mele. Superhoterodyne. 
He i. now r"od., to pre.enl Ihi, .eceiv"r 
'0 lloe woitinq world. It i. 5,mele. 'od'o·, 
'irsl SUCCESSFUL Sup.::.. It i� co.y 10 
build, It UI!:'I RF omplilicotion, .. ulo 
m�tic volume control ond .,11 of the new 
superheterodyne fealurc., inc1uding th'" 
ne ... . erie. b.l ... 011 lube •. The .c<::"i ... ", 
i, enti.el., AC epcroted, or :t CM be rc· 
... ired 10 opo."le from b�lle.ie\. 

This S·meter Supe.hete.odyne will be 
pl'e'ented by F.onl- C. Jonel in t h e J "  .. u· 
orv. 1935, illYe of "RADIO", on • .,I<l 
J"nu .. rv 1 01h. Followinq i.,ues ""ill gi ... e 
edditicn .. 1 informolion on 5 meter super· 
heterodyne dcsiqn .. nd ope,otion. Th" 
i. one of Ih", mod impod"nt <'I""ounce· 
monl. mode by the publish" .. of 
"RADIO" .ince , Q I 7 ,  lhe demond fo' 
cop'e. ol lhe JnnuMy i" u(I, (onl"ininq 
Ihi� .<::oop b� 0". Mr. Fronk C. Jon,.". will 
be q.eo!e. InAn Ih .... . urply. A ,",ord to 
the ""is" i1 ."ftcien'; ."b.c.,be NOW 10r 
b month" �t Ihe ,pe,iol p.ice of onl ... 
$ 1 .oo ( sorf, l(!s. l han you poy io" opies 
if purch�.ed .ep""""Iy}-ond .... 'e will 
.end · 'RADIO" 10 VOU oog'nn'''q with the 
J .. nu .. ry i"ue. SUBSCRIBE TO "RADIO" 
NOW! It Ic�d. the fi.old 

P"b!" he" of "RADIO", Pocific B"ild,n9, SOli F.anc" co, Colifo'ni. 

H.r. " $ 1 .00 in f,,11 paymonl for the next 6 'n"e. of "RADIO". My .ub.cription il 10 ,t.ri 
wilh the Jonuo.y, IQ]S, inu .. , in which i. publi,hed 1he fin! .nid .. on Ptocli<::.1 5.M"1,,. 
Supe.h"t"rodyn .. s, by Fr.n� C. Jone •. 

Sh" .. t & N"mber 

City & Side . . . . . ... . .. . ... .... . 



Codt � SCOPF. No. 4--4. S.w.an TQbtnc 'Ii W .... e. Doub'tt ,.,.."., .. __ .uh n.on 
Cod.1 D�:LUX :No. 11-1 SRtion Tubln« 

!II W .... DIN.!.,t ",,�_.,"HI " .sa 
JIf.I. O,u ... <1 ,.�,� 

AMERICAN RADIO 
HARDWARE COMPANY, INC. 

U5 GRAND STRSET NEW YORK. N. Y. 

CARllY ONI 

28 and 56 M. c. 

TWIN-TRIODE 
• TRANSCEIVERS 

• DUPLEX UNIT 

TRANSMITTER

RECEIVERS 

TRANSCEIVERS, each employing push. 
pull oscillatOr, a.5j B modulator, 19 or 
53 lubes. lO�x7�xf·. $22.50 and $26.50 

COMBINATION · TRANSMITTER - RE
CEIVER UNITS, tach with push.pull os
cillator, Class B modulaTor Iflnsmitter and 
separate receivcr employing r.e. "age. 
Built-ill dynamic speaker. lO-x14"x'''. 
Tbr.ce 19. 53 or 6A6 tubes in tunsminer. 
Four 2.0, 2.5 or 6.3 voh tubes in receiver. 

$32.50 lind Sa6.50 

Radio T ranseeiver laboratories 
8427 - lOS Sf. Richmond HnI, N. Y. 

Learn CODE 
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