
SW»T/{ ni

3
^974 Bulletin of Union of Swi^s Short Wave Amateurs



Neue Amateur-Netto-Preise
(Preisänderungen wegen

DRAKE

KW-ELECTRONICS

R-4B 
T-4XB 
TR-4B 
DSR-1 
R-4C 
R-4C 
T-4XC 
TR-4C 
RV-4C 
SPR-4 
AC-4 
DC-4 
MS-4 
L-4B 
2-C 
MN-4 
MN-2000 
W-4 
WV-4
KW 2000 E 
KW 1000 
KW 202 
KW 204 
KW 107

KW E-Z 
KW 101 
KW 103

KW 108 
FT 250 
FT DX 505 
FT 277 S 
FT 277 CW/B 
FR 500 S 
FL 500 
FR 50 B 
FL 277 B 
FV 401 
FV 277 
IC 21 XT 
VF 21 
TS 145 XT
C-4300 
C-145 
C-146A 
C-826 MB 
C-806 G 
CV-100

Teilzahlung bis 3 Monate ohne Zuschlag

Kursschwankungen von Dollar, Yen und D-Mark Vorbehalten) 

noch  w en ig e  Geräte d e r B-Serie s in d  ab Lager lieferbar

Sommerkamp

STANDARD

Band-Receiver 
Band-Transmitter 200 W 
Band-Transmitter 200 W 
Digital Synthesizer Receiver 
Band-Receiver (ohne Zubehör) 
Access. IF Filter 
Band-Transm itter 200 W 
Band-Transceiver 300 W 
Remote VFO zu TR 4C 
Programable Receiver 
Power Supply zu T-4XC und TR-4C 
Speisegerät 12 V zu TR 4C 
Lautsprecher 
Linear A m plifie r 2000 W 
Band-Receiver 
Antenna Match Box 300 W 
Antenna Match Box 2000 W 
HF W attmeter bis 50 mHz 
HF W attmeter bis 200 mHz
Transceiver kompl. für AC 
Linear HF A m plifie r 1200 W 
Amateur Band Receiver 
Amateur Band Transm itter 180 W 
Super-Match/Dummy-Load Hi +  Lo 
HF-Wattmeter /  SWR-Meter 
Antenna Tuner Hi +  Lo 
SWR Ind icator
SWR In d ica to r+ H F  Wattmeter 
KW Antenna SWITCH 
M onitorscope
250 W. Transceiver mit Netzteil 
m it CW F ilter +  Ventila tor 
270 W. Transceiver komplet 
m it CW F ilter +  Ventila tor 
m it 2 m Converter eingebaut 
240 W. Sender komplet 
Bandempfänger 
Linear Ampi. 1200 W PEP 
VFO zu FT 505 etc.
VFO zu FT 277
2-Meter Transceiver FM, 10 W 
VFO zu IC 21 XT
2-Meter Transceiver FM, 10 W. Neu! 
70 cm Transceiver, 5 W, 12 Kanäle 
2 m Hand-Transceiver 1 W, 5 Kanäle 
2 m Hand-Transceiver 2 W, 5 Kanäle 
2 m Transceiver 10 W, 12 Kanäle 
2 m Transceiver 10 W. 12 Kanäle 
Zusatz-VFO für XMTR und RCVR

1. 2. 74

1 7 6 5 .-  
1 8 4 5 .-  
2 1 8 5 .-  
8900.- 
1 9 9 5 - 
2 5 0 -  

2095.- 
2395 .- 
475.— 

2345.— 
470.— 
575.— 
119 — 

3345.— 
1195.— 
445.— 
860 — 
295 — 
335.—

2925.—
1895.—
1745.—
1960.—

545.— 
225.— 
125.— 
195.— 
47.— 

585.— 
1684.— 
2295.— 
2495.— 
2695 — 
1475.— 
1370.— 
695.— 

1495.— 
425.— 
425.— 

1177.— 
290.— 
895.—

1195.— 
635.— 
750.— 
995.— 
795.— 
325.—

Radio Television Jean Lìds AG
Dolderstrasse 2 —  8032 Zürich 7 —  Telefon (01) 32 6156
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Assemblée ordinaire des délégués 1974

L’assemblée ord ina ire  des délégués a eu lieu le
10 février 1974 à Olten, et 21 sections étaient re
présentées. Les sections du Valais et Seetal 
n 'avaient pas d ro it à la représentation, car mal
gré le rappel, e lles n 'avaient pas envoyé leur liste 
des membres.
La section d ’Oberaargau fut acceptée à l'u na n i
mité comme nouvelle section de I USKA.
La décharge aux membres du com ité sur la base 
de leurs rapports annuels donna les résultats 
suivants: président 21, secréta ire 21, TM-HF 21, 
TM-VHF 18, représentant auprès de l'IARU 21, re
présentant auprès des PTT 21. Les com ptes annu
els et le bilan pour 1973 furent acceptés par 20 
voix, ainsi que le rapport de caisse.
Le budget pour 1974 fut accepté à l'unan im ité. 
Sur proposition du com ité les cotisa tions pour 
1975 ne seront pas m odifiées: membres actifs 35 
fr., membres passifs 25 fr . , membres jun io rs  et 
membres actifs n'ayant pas 18 ans révolus 17 fr. 50, 
membres étrangers 35 fr., membres co llec tifs  voir 
texte allem and: la cotisation du départem ent 
m ilita ire  fédéral sera de 250 fr. à partir de 1976. 
La section de Genève avait demandé que les 
fra is d 'environ 1500 fr. pour l âchât par leurs 
membres de quartz pour un nouveau canal sim 
plex, soient pris en charge par I USKA. Elle fon
dait cette demande sur le fait que par une gros
sière faute de p lan ifica tion  du TM-VHF, la station 
rela is de M enziw ilegg (canal R2) troub le ra it de 
manière insupportable le canal sim plex 145.650 
MHz attribué précédemment à la section de Ge
nève. Cette proposition  fut refusée par 14 voix 
contre 3. La proposition faite précédem m ent par 
le com ité de publier une rubrique d échange de 
quartz dans l'OLD MAN reste valable. Il fut men
tionné à ce sujet que les quartz de réception ne 
sont pas entièrem ent inutiles pour les amateurs 
de la région de Genève, pu isqu’ ils permettent 
I u tilisation de la station Menziw ilegg.
La section de Zürich avait demandé que les 
membres du com ité de I USKA, qui ont effectué 
un déplacem ent à l ’étranger pour le com pte et 
aux fra is de l ’USKA, ne soient remboursés de 
leurs frais qu'après avoir publié  dans l'OLD MAN 
un rapport sur les motifs, les buts et les résultats 
de leur voyage. Cette proposition  fut refusée par
11 voix contre 2. Pour garantir dans ces spéciaux 
une rapide inform ation des membres, une copie 
de l ’a rtic le  à paraître dans l ’OLD MAN sera en
voyé aux sections.
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La section de Berne avait demandé que le com ité central insiste encore et énerg iquem ent auprès de la 
d irection  générale des PTT, pour que les intrus dans les bandes exclusives d'am ateurs, spécia lem ent 
les stations de radiodiffusion dans la bande 40 mètres, cessent leur activ ité  contra ire  aux règlements. 
Le représentant auprès de IÏAR U  indique à ce su jet que quelques pays qui ont des stations de radio
d iffusion dans la bande 40 mètres, ont fa it à ce sujet les réserves correspondantes quant au plan 
d ’a ttribu tion des fréquences de l'U lT ; les autorités concédantes n 'ont ainsi aucun moyen d 'in tervention . 
Pour ce qui est des autres intrus, il fu t ind iqué de se reporter à I exposé de noire représentant auprès 
de l'IARU (OLD MAN 8/1973 page 3) et à son rapport annuel (OLD MAN 12/1973 page 4). Tant q u ’aucun 
membre ne s offre pour partic iper à un réseau de surveillance, l'USKA n'est pas à même de présenter 
aux PTT des données concrètes et valables sur les vio lations au plan d 'a ttribu tion  des fréquences. Il fu t 
égalem ent ind iqué qu'une activ ité  aussi forte  que possible est désirable sur 40 mètres. Au vu de ces 
ind ications, la section de Berne retira sa proposition.
La section de Lausanne avait demandé que l'USKA essaie d ’obtenir une m odification des prescrip tions 
de la part de la d irection générale des PTT, cela dans le sens que lors de cas d ’ in terférences à la 
réception rad io  ou TV par des stations d ’amateurs, les services compétents des PTT inform ent par 
écrit les parties en cause de leur responsabilité quant au déparasitage; lorsque la raison du dérange
ment ne pouvait pas être attribuée à la station d ’amateur, ce lle -c i devrait pouvoir continuer ses ém is
sions. Le représentant auprès des PTT indique que les organes des PTT communiquent dans chaque 
cas si le défaut se trouve dans l ’émetteur ou dans l ’ insta lla tion de réception; les résultats de mesure 
sont enregistrés dans un protocole. Lors de d ifficu ltés il faut mettre le représentant auprès des PTT 
au courant. Il n ’est bien entendu pas possible aux services compétents des PTT de tra ite r im m édiate
ment chaque cas; il est dans l ’ in térêt de l ’amateur, d ’observer une certaine réserve jusqu ’à ce que son 
cas so it tiré  au c la ir; seule la d irection  générale des PTT à Berne peut commander une in te rd iction  
d ’émettre, ce qui est rare; d ’autre part il est parfo is possib le d ’obten ir des ind ications auprès de 
fabricants d ’appareils de radio et de té lévision lors d ’ interférences par détection ou le matériel 
nécessaire au déparasitage, qui sera monté par la représentation générale ou un concessionnaire. Sur 
la base de ces indications, la section de Lausanne retira sa proposition.
La m odifica tion proposée par le com ité à l ’a rtic le  22 des statuts fut acceptée à l ’unanim ité. Sous 
réserve de la ra tifica tion  par le vote par correspondance, le nouvel a rtic le  est le suivant: «L'assemblée 
ord ina ire  des délégués a lieu au plus tard tro is  mois après la fin de l ’exercice, qui co ïncide avec 
l ’année civile . Chaque section délègue à ses propres fra is deux membres majeurs de l ’USKA au plus, 
comme délégués, dont l ’un au moins do it être membre actif ou d ’honneur. Lors des votations et des 
é lections chaque section dispose d ’une voix. L’assemblée est présidée par le président, qui peut être 
rem placé par le vice-présdent. Le lieu est fixé par le comité.»
L’association académ ique des ingénieurs m écaniciens et é lectric iens de l ’ETH, Zürich, a été 
acceptée comme membre co lle c tif à l ’unanim ité. Josef Kaiser (HB9BQ) quitte  sa charge de vérifica teur 
des comptes. Le Dr. G ianbattista G ire lli (HE9GYG), jusqu ’ ici rem plaçant, lui succède pour une période 
de deux ans comme nouveau vérifica teur des comptes. G ianni M andelli (HE9HCC) est élu comme 
nouveau remplaçant.
La réunion annuelle de l ’USKA pour 1975 sera probablem ent organisée par la section de Thoune.

Mitteilung des Präsidenten
Vor e in iger Ze it erschien in der Tessiner Presse ein Artike l über d ie Gründung der «Società CB 
Locarno», w orin u. a. auch gem eldet wurde, dass meine Person zum Ehrenpräsidenten dieses Vereins 
ernannt wurde. Ich lege Wert auf die Feststellung, dass ich unm itte lbar nach dem Erscheinen dieser 
Zeitungsm eldung der «Società CB Locarno» meine Ablehnung d ieser Ernennung m itge te ilt habe.

W alter Blattner, HB9ALF

Communication du président
Dernièrem ent dans les journaux Tessinois a été publiée un a rtic le  sur la constitu tion de la «Società CB 
Locamo» où en outre on annonçait que j ’avais été nommé président honoraire de cette société Je 
tiens à préciser, que tout de suite après l ’apparition de cette nouvelle, j ’ai com m uniqué mon réfus de 
cette nom ination à la «Società CB Locamo». W alter Blattner, HB9ALF

Communicazîone del presidente
Ultimamente é stata diffusa sui quotid iani tic inesi la notizia de lla  costituzione di una «Società CB 
Locamo», fra l ’a ltro s com unicava la mia nomina quale presidente onorario. Tengo a precisare, che
subito  dopo l ’apparizione di questa notizia sui g iorna li ho com unicato il m io rifiu to  de lla  nom ina alla
«Società CB Locamo». W alter B lattner, HB9ALF



Vorstandswahlen 
Elections au comité
Amtsdauer / Durée de fonction: 1974/75 ggg
Eingegangene W ahlkarten / Bu lle tins de vote rentrés. ^
Ungültig /  Nul: 675
G ültige Stim m karten /  Bulle tins valables:

D?e'b isherigen Am tsinhaber wurden wie fo lg t bestätig t /  Les anciens membres du com ité  ont été con
firm és comme su it: Stimmen /  Votes:

Präsident /  Présedent: B lattner W alter, HB9ALF 631
Vizepräsident /  V ice-président: Laib Jack, HB9TL
Sekretär, Kassier / Secrétaire, ca issier: Wyss Helene, HB9ACO 625
KW -Verkehrsle iter /  Responsable du tra fic  HF: Oehnm ger René HB9AHA 
UKW -Verkehrsleiter /  Responsable du tra fic  VHF: Lauber Hans-Rudolf, Dr., HB9RG
Verbindungsmann zur lARU /  Représentant auprès de l'IAR U : H énher Etiennei D .. HB9DX 629
Verbindungsmann zur PTT /  Représentant auprès des PTT: W yrsch A lbert, HB9TU 595

S ta n s /S t. Gallen, 25. Januar 1974 s i n c i z i
DM Bechnungsrevisoren d . ,  USKA / U ,  ‘ H„ „ nsehwn „ ,  „B 9A K G

USKA Contest-Kalender 1974
Helvetia H 22: 27. und 28. April National Mountain-Day: 21. Juni
National Field-Day: 8. und 9. Juni XMAS-Phone: 1. Dezember

XMAS-CW: 8. Dezember

Entgegen den «Contest Rules» findet der NFD wegen Pfingsten erst am zweiten W ochenende im Monat
Juni statt. RSGB und DARC führen den NFD ebenfalls an diesem W ochenende dure . 7/ iq 7Q
Ich möchte die portablen Stationen nochmals auf mein «CQ», erschienen im OLD M . .
Seite 5. aufmerksam machen. Im übrigen wünsche ich allen C o n t e s t - T e i l n e h m e m ^ n e ^ r t o ^ c h e

Saison.

40ème anniversaire de la Section de Genève
Lors de son assemblée ord ina ire  du 31 janv ie r 1974 la section de Genève a célébré son 40ème^anni
versaire Fondée le 26 janvier 1934 par un groupe de 12 amateurs enthousiastes, la section compte 
au jourd 'hu i environ 100 membres. A l'assem blée du 31 janv ie r la section a eu I honneur de recevoir un 
des membres fondateurs de 1934, l'OM Marcel Roesgen, ex-HB9AN. Dans un court d iscours OM 
Roesgen a retracé sa carriè re  comme radio-am ateur, qui a com m encé pendant la guerre de 914 - 1918 
avec I écoute de la Tour E iffe l ainsi que quelques mises en contravention par les PTT suisses pour 
ém issions non autorisées (c 'é ta it la belle  époque;) et qui c 'est achevée par sa renonciation pour 
raisons personnelles à son ind ica tif de HB9AN en 1939.
Ensuite OM Roesgen, qui est membre d 'honneur et de la section de Geneve et de USKA Cen,' f ' ;  a 
fa it don à la section de deux appareils constru its par lui-m êm e à I epoque de la fonda bon de la sé ch o ir 
Ces appare ils (voir photo), un ém etteur-récepteur pour 56 MHz et un em etteur-recepteur pour 3,5 M 
(c'est avec ce dern ie r que HB9AN a fa it ses essais d em ission de réception en haute montagne P é d a n t 
les années 30), sont des chefs d '0 u v re  de précis ion m écanique et e lectrique et sont destines a const,
tuer le début d'une musée du radio-am ateurism e au sein de la section de Geneve.
La section souhaite que OM Marcel Roesgen, ainsi que les autres membres fondateurs de 1934, 
Jecques B rocher HB9V, Robert Luthy HB9AO, Ernest Bergstedt, Fredy Funk, soient parm i nous.pour

encore bien des années._______________       -

Le 'rad !o°am ateurtsm e^u isse  dans les années 30. C 'est avec ces appareils, constru its  par IuLmême, 
que l ’OM Marcel Roesgen HB9AN a eu de nombreuses lia isons en Suisse Romande entre 1936 et 1939. 
A gauche un ém etteur/récepteur pour la bande de 3,5 MHz (TX: 1 x  B406 p ilo te  quartz puissance 1,5 W. 
RX- 1 XA409 4-la B406 comme étage BF) constru it en 1936 pour les essais de ha“ te a a
cabane de Trient CAS. A dro ite  un ém etteur/récepteur à super-réaction pour la bande de 56 MHz avec 
deux tubes Purotron 30. Puissance 0,9 W, constru it en 1938. Au fond des QSL des stations de I epoque. 
(Voir aussi texte dans ce numéro sur le 40ème anniversaire de la section de GeneveJ
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Diplômes HELVETIA 22 délivrés en 1973

Cat. HB9: Cat. DX: DJ6CK LA8CE
HB9AAA DL1KX DJ6VM OE3FSA
HB9AFZ DL1LL DL7BK OK1ASG
HB9AOF DL2TJ DJ7UJ OK3YCE
HB9ASJ DL3EM DL8IH SM5UH
HB9ATF DJ3LF DL9XW SP2AHD
HB9ATZ DJ3XC DJ9KR UW3BX
HB9AUO DK3TC DM2BUI W2AO
HB9LW DJ40Q G3BRQ K2BQO
HB9PG DJ5LA G3ZNZ W8RSW

DK5PR GM3CFZ
DK5WG

Cat. HE9: DL6HP L’USKA adresse à tous ces OM ses
HE9FMV DL6WA citations. (HB9ALF)

Ordentliche Delegiertenversammlung 1974
An der am 10. Februar 1974 in Olten abgehaltenen ordentlichen Delegiertenversamm lung waren 21 
Sektionen vertreten. Die Sektionen Seetal und Wallis waren statutengemäss von der Teilnahm e aus
geschlossen, da sie trotz Mahnung kein M itg liederverze ichn is e ingere icht hatten.
Die Sektion Oberaargau wurde e instim m ig als neue Sektion der USKA anerkannt.
Die Entlastung des Vorstandes aufgrund der Jahresberichte erfo lgte  mit fo lgenden Stim m enzahlen: 
Präsident 21, Sekretär 21, KW -Verkehrsleiter 21, UKW -Verkehrsleiter 18, Verbindungsmann zur IARU 
21, Verbindungsmann zur PTT 21.
Die Jahresrechnung und die Bilanz 1973 sow ie  der Kassabericht wurden m it 20 Stimmen genehm igt. 
Der Voranschlag fü r 1974 wurde einstim m ig gutgeheissen.
Auf Antrag des Vorstandes werden die M itg liederbe iträge für das Jahr 1975 auf der b isherigen Höhe 
belassen: A ktivm itg lieder Fr. 3 5 — , Passivm itg lieder Fr. 25.— , Jungm itg lieder und A ktivm itg lieder, die 
das 18. A lte rs jahr noch n ich t vo llendet haben Fr. 17.50, Auslandm itg lieder Fr. 35.— . Für die Ko ilektiv- 
m itg lieder gelten fo lgende Beiträge:

Eidgenössisches M ilitärdepartem ent 
Top Tour Ham Club, Buchs (SG) (HB9AH)
Eidgenössischer Verband der Überm ittlungstruppen 
Radio- und Fernseh-Club Basel, Basel (HB9B)
Bureau Mondial du Scoutisme, Genf (HB9S)
Neu-Technikum Buchs (SG) (HB9AX)
Akadem ischer M aschinen- und E lektroingenieur-Verein ETH, Zürich (HB9ZZ)
Schweizer Eisenbahner-Radio-Amateure (HB9R)
Amateur-Club der Radio Schweiz AG, Bern (HB9C)
Ausbildung der Georg Fischer AG, Schaffhausen (HB9GF)

Der Jahresbeitrag des Eidgenössischen M ilitärdepartem ents beträgt ab 1976 Fr. 250.— .
Die Sektion Genf hatte beantragt, dass d ie Kosten von etwa Fr. 1500.—  für 50 Quarze, d ie ihre M it
g lieder für einen neuen S im plexkanal anschaffen müssen, von der USKA zu tragen seien. Sie begrün
dete dieses Begehren m it der Tatsache, dass durch einen groben P lanungsfehler des UKW -Verkehrs- 
le iters die Relaisstation M enziw ilegg (Kanal R2) auf der se inerzeit der Sektion Genf zugeteilten S im plex
frequenz 145,650 MHz in unerträglichem  Masse Störungen verursache. D ieser Antrag wurde m it 14 
gegen 3 Stimmen abgelehnt. Das der Sektion Genf vom Vorstand bereits früher unterbreitete Angebot, 
im OLD MAN eine Quarz-Tauschbörse zu veröffentlichen, besteht weiter. Es w urde darauf hingewiesen! 
dass die Empfängerquarze für die Amateure der Region Genf nicht ganz w ertlos sind, können sie doch 
dam it die Relaisstation Menziw ilegg benutzen.
Die Sektion Zürich hatte beantragt, dass den M itg liedern des USKA-Vorstandes, die im Auftrag und auf 
Kosten der USKA an Veranstaltungen und Konferenzen im Ausland te ilnehm en, d ie  entstandenen 
Spesen erst dann zu vergüten seien, wenn ein Bericht im OLD MAN erschienen ist, aus dem Begrün
dung, Zweck und Ergebnis der Auslandreise e rs ich tlich  sind. Dieser Antrag wurde m it 11 gegen 2 
Stimmen verworfen. Um in besonderen Fällen eine rasche Inform ation der M itg lieder zu gewähr
leisten, soll den Sektionen das M anuskript des entsprechenden A rtike ls, der im OLD MAN erscheinen 
w ird, zugeste llt werden.

Fr.
Fr.

200.—
90.—

Fr. 90.—
Fr. 90.—
Fr. 90.—
Fr. 45.—
Fr. 45.—
Fr. 45.—
Fr. 45.—
Fr. 45.—

ihre M it-



Die Sektion Bern hatte beantragt, dass der Vorstand w eiterh in  und nachd rück liche r bei der General
d irektion  PTT dahin w irken solle, dass die E indring linge in die exklusiven Am ateurbänder, insbeson
dere die Rundspruchstationen im 40 m-Band, ihre vo rsch riftsw id rige  T ä tigke it e inste llen . Der Ver
bindungsmann zur IARU wies darauf hin, dass le ider e in ige Länder, d ie R undspruchstationen im 
Bereich 7000 bis 7100 kHz betreiben, d ie entsprechenden Vorbehalte gegenüber dem Frequenzbereichs
plan im Radioreglem ent der UIT angebracht haben; dam it haben Verw altungsbehörden keine M ög
lich ke it zu Interventionen. Was d ie  übrigen E indring linge in unsere Exklusivbänder anbelangt, wurde 
auf d ie  Ausführungen im OLD MAN Nr. 7/1973 (Seite 2) des Verbindungsm annes zur IARU sowie auf 
dessen Jahresbericht fü r 1973 hingewiesen (siehe OLD MAN Nr. 12/1973, Seite 3). Solange sich keine 
M itg lieder zur M itarbe it in e iner Überwachungsorganisation zur Verfügung ste llen, ist d ie  USKA n ich t 
in der Lage, der PTT konkrete und zuverlässige Angaben über Verletzungen des Frequenzbereichs
planes zu machen. In diesem Zusammenhang wurde noch darauf hingewiesen, dass eine m öglichst 
starke Aktiv itä t der Amateure auf dem 40 m-Band erwünscht ist. Angesichts der geschilderten Sachlage 
zog d ie  Sektion Bern ihren Antrag zurück.
Die Sektion Lausanne hatte beantragt, dass die USKA bei der G enerald irektion PTT um eine Änderung 
der Konzessionsvorschriften für Am ateur-Radiostationen nachsuchen solle, und zwar in Sinne,
dass bei Störungen des Radio- und Fernsehempfangs durch Am ateurstationen d ie Bete ilig ten nach 
Überprüfung durch d ie zuständigen Dienste der PTT sch riftlich  über d ie auf sie  entfa llende Entstö
rungspflich t o rien tie rt werden; wenn die Störungsursache n ich t bei der Am ateurstation liegt, so llte  
diese weiter betrieben werden dürfen. Der Verbindungsm ann zur PTT te ilte  m it, dass in jedem Falle 
durch Organe der PTT abgeklärt w ird , ob der Fehler beim Sender oder bei der gestörten Empfangs
anlage lieg t; die Messresultate werden in einem Protoko ll festgehalten. Bei Schw ierigke iten ist der 
Verbindungsmann zur PTT zu orientieren. Selbstverständlich können sich die zuständigen Dienste der 
PTT n icht sofort jedes Störungsfa lles annehmen. Es lieg t im Interesse des Amateurs, bis zur end
gültigen Abklärung seines Falles die gebotene Zurückhaltung zu üben. Die meisten grossen H erste ller 
von Radio- und Fernsehgeräten sowie Gem einschaftsantennen stehen übrigens bei Störungen durch 
Hochfrequenzeinstrahlung m it technischem  Rat bei und halten auch das notw endige Entstörungs
m aterial zur Verfügung, das von der Generalvertretung oder vom konzessionierten Händler e ingebaut 
w ird. Aufgrund d ieser Auskünfte sah sich die Sektion Lausanne in der Lage, ihren Antrag zurückzu
ziehen.
Die vom Vorstand beantragte Änderung von Art. 22 der Statuten wurde e instim m ig angenommen. Unter 
Vorbehalt der Ratifiz ierung durch die Urabstimmung lautet d ieser A rtike l neu w ie fo lg t: «Die ordent
liche Delegiertenversamm lung w ird  spätestens drei Monate nach Ablauf des Geschäftsjahres, das vom 
1. Dezember bis 30. November dauert, abgehalten. Jede Sektion entsendet auf eigene Kosten höch
stens zwei vo lljährige  M itg lieder der USKA, wovon m indestens ein Aktiv- oder Ehrenm itg lied, als 
Delegierte. Bei Abstimmungen und Wahlen verfügt jede Sektion über eine Stimme. Den Vorsitz führt der 
Präsident, in seiner Vertretung der Vizepräsident. Der Ort w ird vom Vorstand bestimmt.»
Der Akadem ische Maschinen- und E lektroingenieur-Verein ETH, Zürich, wurde e instim m ig als Ko llek
tivm itg lied  aufgenommen.
Josef Kaiser (HB9BQ) schied als Rechnungsrevisor aus. A ls neuer R echnungsrevisor wurde für eine 
Amtsdauer von zwei Jahren der b isherige Stellvertreter Dr. G ianbattista G ire lli (HE9GYG) gewählt. Als 
S te llvertre ter amtet neu Gianni M andelli (HE9HCC).
Das Jahrestreffen 1975 der USKA wird voraussichtlich durch die Sektion Thun durchgeführt. (HB9DX)

Aus dem Vorstand
An seiner Sitzung vom 10. Februar 1974 behandelte der Vorstand u. a. fo lgende Geschäfte:
Nach Kenntnisnahme verschiedener Anregungen der Rechnungsrevisoren werden die nötigen Vor
kehren getroffen. Das beim Postcheckamt Karlsruhe unterhaltene Konto w ird im Laufe des Jahres auf
gehoben.
Als Sachbearbeiter für Peilfragen konnte Hans Endras (HB9QH) gewonnen werden. Er w ird  sich m it der 
Durchführung der Peilm eisterschaft der USKA befassen und den Vorstand in nationalen und in te rna tio 
nalen Fuchsjagdangelegenheiten beraten.
Der UKW -Verkehrsleiter w ird im Juni 1974 eine UKW-Tagung einberufen. W ich tigs te r D iskussions
gegenstand wird die Koordination der Standorte und Kanäle der FM -Relaisstationen sowie der von 
den Sektionen verwendeten Simplexfrequenzen sein.
Die Sektion Luzern bedauert, dass d ie von ihr benutzte S im plexfrequenz 145,6 MHz in eine Relais
frequenz (R (J)) umgewandelt wurde. Sie würde es als einen äusserst unfreundlichen und unkollegia len 
Akt empfinden, wenn in der Schweiz eine Relaisstation auf dem Kanal R 0  betrieben würde, deren 
Versorgungsbereich bis in die Innerschweiz reicht. Da Pläne für die Errichtung e iner Relaisstation im
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Raume Luzern bestehen, meldet die Sektion bereits jetzt ihren Wunsch nach Zute ilung des Kanals 
R 0  an.
Der KW -Verkehrsleiter w ird auf Anregung der Sektion Aargau die Frage der Schaffung e iner Jahres
rangliste  prüfen, in w elcher säm tliche von der USKA veranstalteten W ettbewerbe berücks ich tig t 
würden.
Das Sekretariat erhält oft Anfragen von Personen, die sich auf die Amateurprüfung vorbereiten m öch
ten. A lle  Sektionen, d ie technische und Morsekurse durchführen, werden dringend gebeten, dies dem 
Sekretariat m itzuteilen, dam it den Interessenten mit entsprechenden Auskünften gedient werden kann.

Nachrichten aus der IARU und aus dem Ausland
Nach einer M itte ilung der Generald irektion PTT hat d ie  Schweiz neue Gegenrechtsabkommen für die 
Erteilung von Amateursendekonzessionen mit Dänemark und Island abgeschlossen.
Robert W. Denniston (W 0D X) kandid ierte nicht mehr für das Amt eines Vizepräsidenten der ARRL, 
wom it er auch von seinem Amt als Präsident der IARU zurücktrat. Als neuen lARU-Präsidenten schlug 
die ARRL Noel B. Eaton (VE3CJ) vor. Die USKA hat sich für die Wahl dieses Kandidaten ausgesprochen. 
Die IARU sch lägt vor, dass jede M itgliedervereinigung eine Dia-Serie über das Amateurwesen in ihrem 
Lande zusammenstellt, welche insbesondere auch auf die Nützlichkeit des Am ateurradiodienstes h in 
weist. Diese Dia-Schau soll den übrigen lARU-M itgliedern leihweise zur Verfügung geste llt werden. 
Eine Auswahl von D iapositiven aus den einzelnen Ländern könnte zu einer repräsentativen Schau zu- 
sam m engestellt werden m it dem Zweck, Behörden und massgebliche Persönlichkeiten über den 
Am ateurfunk aufzuklären. M itg lieder, die sich fü r die Schaffung und Zusammenstellung einer Dia-Schau 
über das Amateurwesen in der Schweiz zur Verfügung stellen können, sind gebeten sich beim Ver
bindungsmann zur IARU zu melden.
Im Jahre 1973 wurden 1761 W AC-Diplome ausgegeben, wovon 805 für SSB, 7 für RTTY, 14 für 1.8 MHz 
und 13 für SSTV. Um die A ktiv itä t auf allen Amateurbändern zu fördern, wird ab 1974 ein sDezielles 
5-B and-bzw . 6-Band-W AC-Diplom verliehen. (HB9DX)

Das WAC-Diplom
Das WAC- (Worked All Continents) Diplom w ird von der International Amateur Radio Union (IARU) 
dem Dachverband der nationalen Amateurvereinigungen, ausgegeben. Der Bewerber muss Bestäti
gungen fur Verbindungen m it den sechs Kontinenten (Europa, A frika, Asien, Nordamerika, Südamerika 
Ozeanien) vorlegen. Die Verbindungen müssen vom gleichen Standort aus getätigt worden sein, wobei 

erschiebungen innerhalb eines Kreises m it einem Radius von 35 km to le rie rt werden. Spezielle WAC-

S S T v T 8 SM H r 3 frM fHz9850dMHzetriebSarten ^  ^  Verfügung: Telephonie (AM), SSB, RTTY,

Das 5-Band-W AC-Diplom w ird  fü r Verbindungen m it den sechs Kontinenten auf fünf Bändern ausoe-
npn^ah D lp l°™ kan,n em 6-Band-WAC e rw e ite rt werden. Es zählen ausschliesslich Verbindun
gen ab 1. Januar 1974. Im übrigen gelten die gleichen Regeln w ie fü r das normale WAC.
Antrage sind unter Beilage der QSL-Karten an den Verbindungsmann zur IARU der USKA zu senden 
Dieser prüft d ie  Bestätigungen, sendet sie an den Antragste ller zurück und beantragt die Ausaabe des 
D iploms bei der IARU. Es w ird  von d ieser unentgeltlich dem Bewerber zugesandt.

DX-News
Die DX-Aktivität hat sich im Berichtsm onat ausgesprochen auf die niederfrequenten Bänder verscho-

is înHRqaN|r6p * T d daSn v  !Vlc' Band ,ast vollständig ausfielen. Am 1,8 Mc-Contest vom 26 /27. 1.
. 9NL ausser m it den im DX-Log aufgeführten W-Stationen w ieder m it LU5HFI in Verbinduna ae 
kommen. Auf 3.5 Mc waren die interessantesten Stationen H K 0B K X , den HB9KC mit seiner neuen 
x i h a a h ' u t ' derreichte,  ferner der von HB9AOU ebenfalls in CW gearbeitete VP2GJI. W eiter JY3ZH
VRfiAr  H H h 'u D n A n i verschiedene OMs gehört oder gearbeitet werden konnten, sowie vor allem 
VR6AC, der durch HB9AOU gehört, aber leider nicht erre ich t wurde. Auch auf dem 7 Mc-Band w e rd e n  

QSOs m it VU2ABV (HB9ABV), HZ1AB, JY3ZH und HZ1TA gemeldet. HB9NL hat am SST W ettbewerb 
VOç QT' m ' * TR8WR’ OD5HC, VP9GE, YV5GU und WA6AXE/KG6 das WAC auf dem 14 Mc-Band

de m Paz if Ik w f7  KX£i7u S VR4M C d.3 n? F Ba" d V° "  HB9SL getä,igten Verbindungen m it
und 4W1GM VR4MC, 3D2ER und VR1AR, sowie die immer noch aktiven Stationen XU1AA

DJ6SI (HB9.^XHW) meldet, dass von der A thos-Expedition SV1DB/A die QSLs der CW-Verbindunoen

H B 9 B r 7 l9 E w '07 Rq m reiM7o9k! n  HB9ADD’ HB9ADQ' HB9AEP' HB9AQG, HB9AQZ, HB9AVQ, HB9AWW 
1B9BX, HB9EW, HB9KO, HB9MQ, HB9MX, HB9UD und HB9VW. Sie können d irekt oder via ISWI 

bezogen w erden (kosten d ie w as? Red.). *onnen  aireKt oder via ISWL
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Im Telefonie te il des WAEDC 1973 hat HB9APF 690 Punkte erzielt. HB9PG hat das DUF IV erhalten und 
ist m it 111 Ländern neu im DXCC. Auch HB9ASL fig u rie rt erstm alig im DXCC m ixed m it 105 Ländern. 
Es wurden ferner fo lgende S ticker im DXCC mixed verliehen: HB9AJU 120, HB9AQW 160, HB9AT und 
HB9RX beide je  240 Länder. H erzliche G ratu la tion! Das Rufzeichen HB9NU wurde in der Jahresliste  des 
DXCC irrtüm lich  als HB9ZU gedruckt (xcuse pse). Zum Schluss machen w ir auf den CQ WPX SSB-Con- 
test vom 30. März 0100 bis 1. A pril 0100 aufmerksam. Vy 73 es gd dx de HB9MO.

DX-Log
1,8 Mc-Band: 0000-0900: W1HGT, W1BB, W1 PL, 
K1PBW, K2GNC, W2UEZ, W2BP, WA2SPL, W3NX, 
W3IN, W3ZL, KAIRO, K4GSU, W4YWX, W4RGZ, 
K4PQL, K5TFG, WA8IJI, WB8APH, WB8HAT und 
LU5HFI (CW).
3,5 Mc-Band: 0000-0300: W1-5 (CW) EA8FF, 0300- 
0600: M1FOC-VX1KE (VO), H K 0 B K X , W5 (alle 
CW), O J0 A M , CT3-W 1-3,9,0, VE1, KZ5JM, TI2WD, 
TI2GI, YV1, 4, 5, 6, 9, XE1JDM, CM2GB-9L1JT, 
ZS6DW-OD5BA 0600-0900: W1-4, VP3GJI (beide 
CW), ZL3PX 1500-1800: VU2ABV (695), 4Z4LM, 
DU7RLC 1800-2100: UA9, UL7JG, JA4AA, VU2ABV, 
UI8MV-VK2EO (alle CW), HV3SJ, -OX3LW-CN8BD, 
CN8BF, EL7D, EL7F-AP2KS, 4X, 4Z, JY3ZH, 
JY9GR, VU2ABV, MP4BJS, HZ1AB, HZ1TA 2100- 
2400: UA9-7P8AU, XU1AA-VR6AC 
7 Mc-Band: 0000-0300: W7, PT2GOK (PY), PY7BXC, 
FG7AM, HC1CW, HC2HM (alle CW) 0300-0600: 
PZ5PW, TI2PZ, PY1, 6, C02BB, PJ2HA/KP4, 
HC2HM- UD6DJX (alle CW), HC2HM 0600-0900: 
M1FOC-KP4DPN, PY1DB, XE1FFX-ZL1BMU, 
ZL2AJJ, ZL4NH (alle CW), 9L1JT-ZL4NH, ZL4BO, 
VK2AVA 1500-1700: 4X4WF (CW) 1800-2100:7X20M- 
9M2CX, UJ8HQ, UH8YAA, VU2ABV, 4X4WF-VK2EO, 
VK2BQQ, ZL1AQ, ZM1AMO, ZL3GQ (alle CW), 
6W8DY 2100-2400: 5U7AZ, 9J2WR-UI8IZ-VK3MR 
(alle CW), 5B4BL, JY3ZH, HZ1AB

DX-Calendar
Pakistan, AP2KS und AP2AD fast jeden Abend 
auf 3790, um M itternacht. Christmas Isld. VK9RA, 
14275, 1330. QSL via Ron Ashley, Christmas Is
land, Indian Ocean. VK9XI, 14175, 1530 am Don- 
nersatg speziell für Europa. QSL via VK6RU. Cai
cos Isld. VP5GS, 7025, 0250, 3525, 0425, 1828 CW, 
0800. QSL via W4BRB. Bangladesh, durch 
SM2DWH/S2, 14230, 1300, 14285, 1700. B leibt 2 
Monate. Palmyra Isld. KP6, gerüchterweise durch 
WB2EXK M itte März 1974. Brunei, VS5MC, täg lich 
ab 1730 auf 7010 und ab 2330 bis M itternacht auf 
3510. Tromelin Isld. durch FR7ZL/T, 14125, 1645, 
für e in ige Wochen. QSL via FR7ZL. Baja Nuevo 
und Serrana Bank, H K 0 , durch SM2AGD, Mitte 
März. 3525, 7025, 14025, 21025, 28025 in CW, 3795, 
7095,14195, 21295, 28595 in SSB. QSL via SM3CXS. 
Saudi Arabia, HZ1AB, 2788, 200, M ittwoch, Don
nerstag und Freitag ahends ab 1900. QSL via Box 
104, USMTH, APO New York, 09616. Cocos Isld. 
TE9RC, durch TI2CF und TI2BY vom 30. März bis 
6. April 1974, a lle Bänder. TE9VHF für OSCAR. 
Sierra Leone, 9L1JT, 3512, 2245. Im März über

14 Mc-Band 0600-0900: KA2DF, JA3, 6 8-WA6AXE/ 
KG6 (alle SST), TJ1AF, ZD7SD-EP2LL-VR1AR 
(170), KCSSK (230) 0900-1200: TY1UW-EP2EG, 
KA6WS (Okinawa), KX6BU, VR4CM, 3D2ER (220- 
240) 1200-1500: W2, 5, 8, YV5GU-4X4VB (alle SST), 
OJ0AM-YS1WPE-ET3USE, EA8-VU2ABV, XU1AA, 
UD6, EP2WB/4W1- P29BG (Papua/N. G.) 1500- 
-1800: 6W8EM, 5T5FP, FR7AX (alle CW), W1-4, 8, 
9-TR8WR-OD5HC (alle SST), KZ5JM, 8R1CB- 
9J2JO, FB8XA, 5U7BC-4W1GM 1800-2100: 5T5DC 
(CW), CR6AN-VP9GE (beide SST), 9M2JB 2100- 
2400: TI2IO, VP2LG
21 Mc-Band: 0900-1200: CR4BS 1200-1500: HC2HM 
1500-1800: 3D6AE
Bemerkenswerte QSL-Eingänge: HB9AMO:
VQ9R/F, YS1WPE, VE3AII/SU, KG6JCZ, WA6JEB/ 
KW6 HB9APF: A4XFD, TJ1AF, VP2M, VP7BK, 
XG1J HB9UD: VR4CM HB9MO: H M 0 B , 5T5BH, 
CI1ATJ, 5W1AU, DU1GJM, VS6AW, A6XF HE9HUC: 
M1D HE9HZA: MP4BJS
Logauszüge von HB9AMO, HB9AOU, HB9APF, 
HB9KC, HB9NL, HB9MO, HE9HUC, HE9HZA, 
HE9IHA

Senden Sie Ihre Logauszüge und Bemerkungen 
bis spätestens 10. März 1974 an Sepp Huwyler, 
HB9MO, Leisibachstrasse 35a, 6033 Buchrain.

das W ochenende, speziell am Montag ab 2230 bis 
0030 auf 3502, 3510, 3795 und 7005. QSL via 
W3HNK. St. Marten, FG 0G E/FS7, für dre i Monate. 
W eitere Angaben fehlen. Comoro Isld. FH8CI, 
14115, 1800, 14120, 1900. Market Reef, O J0 A M , 
3785, 2350, 3788, 0130. QSL via O H 0M A . Agalega 
Isld. 3B6CF, 14037, 1735, 21010, 1820. QSL via 
JA 0C U V . Chagos Isld. WB6VGI/VQ9 ist QRT. QSL 
via Larry M innis, 1826-B Annapolis Rd. Fort 
Meade, MD. 20755. Egypt, durch VE3AII/SU, 14160 
bis 14180, am Nachmittag. Wake Isld. KW6, früh 
am Morgen, 14305 zusammen mit KG6SW. Cam
bodia, XU1AA, durch F5IQ, 14110 bis 14135 und 
14220 von 1600 bis 2000. India, VU2ABV, durch 
HB9ABV, 7040 bis 7050, 2000 bis 2200 oder 3652, 
2000 mit starken Signalen!
QSL-Adressen
KB6RCT, via Box F - 153, APO San Francisco, 
96401. —  KX6LA, via Box 19, San Francisco, 
96555 oder via K2BT. —  M1C, via I4EAT, Fausto 
M inardi, Box 94, Faenza, Italy. —  A6XB, via W. S. 
Rees, Box 101, Ras-al-Khaimah.

73 es best DX de HB9MQ



Adressen und Treffpunkte der Sektionen 
Adresses et réunions des Sections
Aargau
Gottfried Irminger (HB9TI), Sandacher, 5314 Klein
döttingen. Jeden 1. Freitag d. M. 20.00 im Rest. Aar
hof, Wildegg. Sked: jeden Montag, 20.15 auf 21,200 
MHz.

Associazione Radioamatori Ticinesi (ART)
Rolando Covelle (HB9JE), Via Malmera 6, 6500 Bellin
zona. Ritrovi: Gruppo Bellinzona, tutti i sabato alle 
ore 14, Caffé-Bar Ramarro, Via F. Zorzi, Bellinzona. 
Locamo, ogni giovedì' 20.30, Ristorante Oldrati au 
Lac. Lugano, ogni mercoledì 20.30, Ristorante Tivoli, 
Breganzona. Mendrisio e Chiasso, ogni mercoledì
20.00, locale del gruppo, Tremona.
Basel
Dr. Alfred Heer (HB9MCM), Am Stausee 25-17, 4127 
Birsfelden. Rest. Helm, jeden Freitag um 20.30. Moni
torfrequenzen: 29,6 MHz und Kanal S 24. FM-Relais- 
station: Kanal R 70, Rufton 1435 Hz.
Bern
Carlo de Maddalena (HB9QA), Riedliweg 9, 3053 Mün
chenbuchsee. Rest. Waldhorn, letzter Donnerstag d. 
M. 20.30, Monitorfrequenzen: 29.6 MHz, sowie Kanäle 
R2 und R74 (Relais Menziwilegg) und R4 (Relais 
Schwarzenbühl). Ausweichkanäle: S23 und S21. 
Biel-Bienne
Ernst Klein (HB9AMK), Allmendstr. 25, 2562 Port. Rest. 
Central, Zentralstr. 74, Biel. Jeden 2. Dienstag d. M. 
um 20 Uhr.
Fribourg
W. Hanselmann (HB9AGE), 1531 Chevroux. Dernier 
mercredi du mois au Café des Chemins de fer à Fri
bourg, 20.30 h.
Genève
R. Ganty (HB9ASA), 23, Ave. Ste. Cécile, 1217 Meyrin. 
Centre Marignac, 28 av. Eugène Lance, Grand Lancy 
(autobus no 4) chaque jeudi dès 20.30.
Jura
Edmond Fell (HB9MDV), Rue Auguste Quiquerez 70, 
2800 Delémont. Réunions mensuelles selon convoca
tions personelles.
Lausanne
Michel Dupertuis (HB9ARU), Villa des Prés, 1433 
Suchy. Centre de loisirs d ’Entrebois (Beilevaux), Lau
sanne, chaque vendredi 20.30 h.
Luzern
Max Rüegger (HB9ACC), Dersbachstr. 24, 6330 Cham. 
Rest. Schweizerheim, Ebikon, jeden 3. Mittwoch d. M. 
um 20.00 Monatszusammenkunft, übrige Mittwoche d. 
M. freie Zusammenkunft.
Oberaargau
Peter Stingelin (HB9CU), Belchenstrasse 11 A, 4900 
Langenthal. Jeden 2. Freitag d. M. um 20.00 im Rest.

Neuhüsli, Langenthal. Sked: Jeden Dienstag um 19.30 
auf 28 535 kHz.
Radio Club Ticino (RCT)
Gianni Mandelli (HE9HCC), Via del T ig lio  31, 6900 
Cassarate. Ritrovo: Ogni mercoledì e venerdì 20.30. 
Sede sociale, Via Concordia, Cassarate.
Rheintal
René Gautschi (HB9VR), Daleustr. 26, 7000 Chur. Hotel 
Churerhof, Chur, jeden 4. Donnerstag d. M. 20.00; 
Rest. Bahnhof, Salez, jeden 2. Freitag d. M. 20.00. 
Sked: jeden Montag 21.00, 28.6 MHz und 145.0 MHz.
Schaffhausen
Ernst Knecht (HB9AUY), Rheingoldstr. 5, 8212 Neu
hausen.
Seetal
G. V illiger (HB9AAU), Blumenrain 6, 6032 Emmen. 
Hotel Schlüssel, Luzern, jeden 2. Freitag d. M. 20.00. 
Sked: jeden Donnerstag 19.15 auf 144,7 MHz.
St. Gallen
Carl Clauss (HB9AKC), Reggenschwilerstr. 13, 9402 
Mörschwil. 1. Mittwoch d. M. ab 20.00, Stübli des 
Rest. «Dreilinden», Dreilindenstr. 42, St. Gallen. Sked: 
Sonntag 11.00 auf 28,695 MHz.
Solothurn
René Roth (HE9IIY), Erlenweg 11, 4500 Solothurn. 
Hotel-Rest. Bahnhof, jeden Mittwoch. Offiz. Stamm 
letzter Mittwoch d. M.
Thun
Walter Kratzer (HB9FP), Obere Hauptgasse 10, 3600 
Thun. Rest. Zollhaus, Allmendstr. 190, Lerchenfeld, 
jeden 2. Donnerstag d. M. um 20 Uhr.
Valais
Georges Marcoz (HB9AIF), 1961 Aproz, Réunion selon 
convocation personnelle.
Winterthur
H. Wehrli (HB9AHD), Taggenbergstr. 55 a, 8408 Win
terthur. Rest. Brühleck, 1. Stock, jeden 1. Montag d. 
M. um 20.00.
Zug
Dominique Fässler (HB9MGQ), Widenstrasse 26, 6317 
Oberwil. Fischerstube 1. Stock (Altstadt), 1. Donners
tag und 3. Mittwoch d. M.
Zürich
Heinrich Stegemann (HB9AFG), Postfach 46, 8154 
Oberglatt ZH. Clublokal «Freizeitanlage Pro Juven- 
tute», Bachwiesenstr. 40, 8047 Zürich. Oeffnungszeit 
des Clublokals, jeden Dienstag ab 20.00. Monatsver
sammlung jeden 1. Dienstag d. M. um 20.00.
Zürichsee
Ulrich Hofer (HB9ALQ), Rankstr. 39, 8703 Erlenbach. 
Hotel Sonne, Küsnacht ZH, jeden 2. Freitag d. M um
20 .00.
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Another Look

Part II -  Countdown for a Journey . . . 
From Mythology to Reality

BY M. W ALTER M AXW ELL,* W 2DU/W 8KHK

P \R T  1 O F  THIS  SERIES o f articles appeared in 
QST for April, 1973. In that part we saw that 

obtaining a low SWR is relatively unimportant for 
an efficient transfer o f power when line at
tenuation is low. Lour steps to assist in under
standing the operation o f lines with reflection were 
suggested, and the concept o f matching the 
complex impedance at the line input in the 
presence o f reflections, called conjugate matching, 
was introduced. The paragraphs which follow  
present for consideration some o f the basic 
principles involving efficient power transfer 
through any line terminated in a mismatch.

A conjugate match exists throughout the entire 
system when the internal resistance of the source is 
made equal to the resistive component o f the 
line-input impedance (or vice versa) and all residual 
reactance components in the source and line-input 
impedances are canceled to zero. In this condition 
the system is resonant. All available power from 
the source enters the line, and reflections from any 
terminating mismatch or other line discontinuities 
are compensated by a complementary reflection 
obtained by introducing a nondissipative mismatch 
at the conjugate match point. This nondissipative 
mismatch is one which, if placed in the system by 
itself, would produce the same magnitude of 
reflection, or SWR, as is produced by the mis
matched Une termination. The result is a precise 
and total rerellection of the arriving reflected 
wave. Andrew Alford makes a magnificent presen
tation of this concept (ref. 39. pages 10-15).+  
Although it sounds very complicated, this entire 
set of conditions is automatically fulfilled simply 
by completing a correct tuning and loading pro
cedure. It matters not whether a transmitter having 
sufficient matching range feeds the line directly, or 
whether an external transmatch is used where 
additional range is required. I f  the source generator 
is now replaced by a passive impedance equal to its

* E ng ineer. C h ie f o f  Space C enter A n ten na  
L ab o ra to ry  and Test Range, A stro -E lectron ics  
D iv is ion , R C A  C o rp o ra tio n , P rinceton , N .J. M a il 
address: Box 2 1 5 , D a y to n , NJ 0 8 8 1 0 .

T" This and all subsequent references in italics  
re fe r to the  b ib lio g rap h y  w h ich  appeared at the  
end o f Part I o f this series.

internal impedance^ the line can be opened at any 
point. And looking in either direction, one will see 
the conjugate of the impedance seen in the 
opposite direction — whatever R + /X  value is seen 
in one direction, R -  /X  is seen in the other.

Contrary to our prevalent, deeply ingrained 
belief, it is therefore not true that when a
transmitter delivers power into a line with re
flections, a returning reflected wave always sees the 
internal generator impedance as a dissipative load 
and is converted to heat and lost. It can happen 
under certain conditions of pulse-type trans
mission; for instance, i f  the generator is turned off 
after delivering a single pulse into the line while 
retaining its internal impedance across the line, the 
returning pulse wave will be absorbed. But if a 
conjugate-matched generator is actively supplying 
power when the reflected wave returns, the re
flected wave encounters total reflection at the
conjugate match point and is entirely conserved, 
because it never sees the generator resistance as a 
dissipative terminating load. This is because the 
source and reflected voltages and currents 
superpose, or add at the match point, just as if the 
reflected power had been supplied by a separate 
generator in series with the source. And since the 
source voltage is generally greater than the re
flected, the sum of their voltages yields a net 
current flow which is always in the forward

5 T o  satisfy the con jugate  co n d itio n s  w hen  the  
generator is a Class B or C a m p lif ie r , the  im p ed an ce  
rep lac ing  the generator m ust be m ade equal to  its 
o p tim u m  load im pedance, the  load in to  w h ic h  the  
generator delivers its m a x im u m  p o w er to  the  
loaded  tan k . For a Class C a m p lif ie r  this is rou g h ly  
tw ice  its in te rn a l im pedance. The reason fo r this  
d iffe re n c e  m ay be m ore fu lly  app rec ia ted  w h en  we  
consider th a t the classical n e tw o rk  generator has a 
m a x im u m  e ffic ien c y  lim it  o f  50  p ercent because it  
delivers its m a x im u m  available  pow er w hen  its load  
im pedance equals its in te rn a l resistance. B u t in  the  
Class C a m p lifie r  the  e ffec tive  in te rn a l ac im 
pedance is abo u t h a lf o f its o p tim u m  load  im 
pedance because the  cu rren t pulses w h ich  exc ite  
the loaded tan k  are o f high peak value and short 
d u ra tio n , w h ile  the instantaneous anode voltage  
d u rin g  c u rren t flo w  is very lo w . This results in  
p ro p o rtio n a te ly  less pow er lost in  the generator  
and m ore delivered  to  the  load, enab lin g  it  to  
operate  a t an e ffic ien c y  as high as 7 5  percent or  
m ore.



; f t  . ' t o '  f ‘ I be ref lected power  ,"Jd'. to  »he v>ufU: 
fr/Ä*;' de* -M'ir re f l ec t ion  gain w hich  compensates 
'or  «r : ' . f l c e t i o n  b m  lu f fe red  -it the rtu .matched 
ter mi ration

L m e  Low es

All reflected power reaching the v>urce is 
returned to the load, as part of the forward or 
ir*.;dent wave I he only reflected power lost is 
because of !me attenuation, during its return to the 
v/urc-e and once again during its return to the load, 
f he higher * he line attenuation, the less reflected 
power rea ehe* the source to add to the forward 
power I hus. *he lower the line attenuation, the 
higher » he allowable SV^R for a given loss because 
of S ^P  Vo reflected power is lost in a lossless 
line, no matter h o * hiyh ihr SWR because it all 
g.eU ultim ate)) to the load (h is is why open-wire 
hrie functions e ffic ien tly  a» a tuned line with any 
reasonable mismatch value .its attenuation is 
almost negligible A ttenuation 'being higher in 
coax.) imposes lower lim its  on the mismatch and 
rnay require calculation of the hiss penalty for a 
given SVV p Roth th<■ attenuation a n d  SWR must he 
quite high to incur any substantial additional loss 
over and above the rnatcbed-line loss.7

Coax has higher rf losses than open wire at hi 
chiefly because of its lower impedance, causing 
higher current flow at lower voltage tor the same 
power I his results in higlier Ï*-R loss tor the same 
ef fect i ve  conductor size f Electric power- 
distribution lines minimize I^R  loss by use of high 
voltage and /ow current.) Skin effect increases the 
loss with rising frequency because of decreased 
effective conductor size, but only at vhf and higher 
does the dielectric loss become a substantial 
contributor to the attenuation factor. I rom this it 
is understandable why R fi-R /U , especially the foam 
type with its larger center conductor (ref. 23), will 
allow higher SWR (more bandwidth) than 
Rf»-58/U tor the same additional loss penalty. And 
lor any cable, the shorter it is the less loss is added 
for a given SWR

* W ith  a con jugate  m atch  all reactance has been  
canceled, leaving the re flec te d  voltage p o la rity  
e ith e r pure in-phase a id ing , o r out-o f-phase  bu ck in g  
the source voltage. I f  buck in g , the e x p la n a tio n  o f  
the o -x t is s u ffic ie n t, because a source o f sm aller  
voltage ra n  never cause a reverse p o w er flo w  
th rou g h  a larger voltage source. W h eth er bucking  
o r  a id ing, if  the load ing  ad jus tm en t leaves the  
generator im pedance lo w e r  than the lin e -in p u t  
im p ed an ce, the re flec te d  wave is s till to ta lly  
re re fle e ted , b u t the g enerator is u ndercoup led  and 
not delivering  all available  p o w er. B ut any loading  
ad ju s tm en t o r m atch in g  e rro r w hich leaves the  
lin e -in p u t im p ed an ce  lo w e r than the generator 
im pedance results in  overcou p ling , or overload ing, 
and this, n o t re flec ted  p o w er, d ire c tly  causes 
excessive generator d issipation  and low ered  e ff i-  
r i f i l i *  y .

D eta iled  instructions  (plus exam ples) on cal
cu la tin g  the a d d itio n a l loss because of SW R  for  
given line a tte n u a tio n  and SW R values w ill be 
presented la ter. The data m av also be taken  fro m  
I a rt I, l ig I .  w hich com es from  the Transm ission
I ; " " '» : ! : : ,,v;rs ; !  A HHl ■ *»«»>>« /<"«* «>»i
tu« A lt  I I I ,  /  ta n d h n n k , or fro m  b ib lio g rap h y  re f 3 3  
p. 5 7 3 .

A fifth  step in Impro»my ,<ir unden» jrd tn?  of 
» he reflected p<> wer problem i*  to view »Ik. 
situation objectively, asking yourself “ Have I
fallen prey to any of the erroneous teachings'* ( ,jn I 
spot the wrong dope when I hear it div u- cd** Do I 
understand the principles well enough to convince 
others of the correct version if the opportunity  
arises?” Several pertinent short statements follow  
which may lie used as self test material I hey 
high light and summarize many reflection-related 
concepts known to lie generally confused among 
the amateurs. All of the statements are T R U K  In 
the interest o f brevity they are not intended to Ik: 
completely self-explanatory, hut suffit lent material 
for obtaining a complete understanding of each 
point will appear in later installments, or is 
available in bibliography references included 
m Part I. Support for nearly every statement can 
be found in The A R R I Antenna Rook alone.

True o r Raise?
1) Reflected power does not represent lost 

power except for an increase in line attenuation 
ovei the matched-line attenuation. In a lossless 
line, no power is lost because o f  reflection. Only 
when the flat-line attenuation and SW R are both 
high is there significant power lost from reflection. 
On all ht hands with low loss cable, re flee teil 
power loss is generally insignificant, though at vhf 
it becomes significant, and at uhf it is o f extreme 
importance.

2) Reflected power does not flow back into  
the transmitter and cause dissipation and other 
damage. Damage blamed on reflections is really 
caused by improper output-coupling adjustment 
not by SWR. Tube overheating is caused by either 
or both overcoupling and reactive (mistuned) 
loading. Tank-coil heating and arc-overs result from  
a rise in loaded Q caused by undercoupling. With 
some manipulation, proper output coupling 
(indicated by a normal resonant plate-current dip 
at the correct loading level) can be attained no 
matter how high the SWR. The transmitter doesn’t

see an SWR at all -  only an impedance resulting 
from the SWR. And the impedances are matchahle 
without concern for the SWR. This is one of the 
most important points of confusion at issue.

3) Any effort to reduce an SWR o f 2.1 on any 
coaxial line will be completely wasted from the 
s t a n d p o i n t  o f  i ncreasi ng power transfer 
significantly. (See Fig. 1, Part I.)

4) Low SWR is not proof o f a good quality 
antenna system or that it is working efficiently. On 
the contrary, lower than normal SWR exhibited 
over a frequency range by a straight dipole or a 
vertical over ground is a clue to trouble in the form  
of undesired loss resistance. Such resistance can be 
from poor connections, poor ground system, lossy 
cable, and so forth.

5) I he radiator o f an antenna system need not 
be o f self-resonant length for maximum resonant 
current flow, the feed line need not be o f any 
particular length, and a substantial mismatch at the 
line antenna junction will not prevent the radiator 
from absorbing all real power available at the 
junction, (refs. J, part I I I ,  p. 20; 24 .)

b) I f  a suitable transmatch cancels all the 
reactance developed by a nonresonant length 
radiator and a random length feed line which is 
mismatched at the antenna feedpoint, the antenna



s ys te m  is r e s o n a n t , th e  m is m a t c h  e f f e c t  is c a n 
ce l led ,  m a x im u m  c u r r e n t  f l o w s  in  the  r a d ia to r ,  and 
a l l  the  real  p o w e r  ava i lab le  a t  the  feed p o i n t  is 
a b s o rb ed  b y  the  r a d ia t o r .

7 )  T h e  m a j o r i t y  o f  t o w e r  r a d ia to r s  used in the 
s ta n d a rd  a m b ro ad c as t  ban d  ( f r o m  540  to  1600 
k H z )  are o f  he ig h ts  w h i c h  are n o t  r eso na n t  l engths  
at the  f r e q u e n c y  o f  o p e r a t i o n .

8)  S W R on  the  l ine  b e t w e e n  the  a n te n n a  and 
t r a n s m a t c h  is d e t e r m i n e d  o n l y  by  (he m a t c h i n g  
c o n d i t i o n s  at the  l oa d ,  and is n o t  change d  or  
“ b r o u g h t  d o w n “  by the  m a t c h i n g  dev ice.  “ L o w  
S W R ”  o b t a i n e d  b y  us ing the  dev ic e  i nd i ca te s  o n l y  
the m is m a t c h  r e m a i n i n g  b e t w e e n  the i n p u t  i m  
ped an ce  o f  the  t r a n s m a t c h  a n d  i m p e d a n c e  o f  the 
l ine  f r o m  the t r a n s m i t t e r .

0 )  A d j u s t i n g  the t r a n s m a t c h  f o r  m a x i m u m  l ine 
c u r r e n t  creates a pe r fec t  m i r r o r  t e r m i n a t i o n  f o r  the  
r e f l e c t e d  wave,  caus ing  it to  be  t o t a l l y  re re f le c te d  
on ar r iva l  at t he  i n p u t .  1 he t u n e r  p ro v id e s  the 
p ro p e r  rea c tance  to  cance l  the  equa l  b u t  o p p o s i t e  
reac tance  re s u l t i n g  f r o m  the a m p l i t u d e  and phase 
d i f f e r e n c e  b e t w e e n  the  sou rce and r e f l e c ted  waves 
at the  i n p u t .  T h i s  causes the  r e f l e c t e d  wave t o  add 
in  phase  t o  the  source wave  t o  de r ive  the  i n c i d e n t  
p o w e r ,  w h i c h  is the  sum  o f  the  source  and  
r e f l e c t e d  p o w e r .

10) T o t a l  r e r e f l e c t i o n  o f  t h e  r e f l e c te d  p o w e r  at 
th e  l i ne  i n p u t  is the  reason f o r  i ts n o t  be ing 
d is s ip a te d  in the  t r a n s m i t t e r ,  and w h y  i t  is c o n 
served,  ra th e r  t h a n  lost .

11) W i t h  a g oo d  “ a n t e n n a  t u n e r ”  o r  t rans  
m a t c h  and  a w e l l  c o n s t r u c t e d  o pe n  w i re  fe ed er ,  a 
130 f o o t  c e n te r - f e d  d ip o l e  w i l l  n o t  rad ia te  s ign i f i  
c a n t l y  m o r e  p o w e r  on 80 mete rs  than  one 80 feet  
l o n g  f o r  the  same p o w e r  fed f r o m  the t r a n s m i t t e r  
(ref's. 10 ; 21 ; S, p a r t  I I I ,  p. 2 0 ;  7, pp . 5 0  a n d  126).

12) A d ip o le  cu t  t o  be s e l f  r eso na n t  at 3 .75 
M H z  and  fed  w i t h  e i t h e r  R G - 8 / U  o r  RG  I I / I I  coax  
w i l l  n o t  rad ia te  s i g n i f i c a n t l y  m o r e  on 3.7 5 M H z

The SWR on the line is determ ined only by the 
matching conditions at the load.

th an  on  3 .5  o r  4 . 0  M H z  w i t h  any feed er  l e n g t h  up 
to  1 50 o r  2 0 0  feet .

13)  W i t h  t he  3 .7 5  M H z  d i p o l e  the fe e d - l i n e  
SW R  w i l l  r ise t o  a r o u n d  5 .0  at b o t h  3.5 a nd  4 .0  
M H z ,  th us  u t i l i z i n g  t h e  c o a x  as a t u n e d  fe ed e r ,  b u t  
w i t h  i n s ig n i f i c a n t  loss in r a d ia t e d  p o w e r  across  the  
e n t i r e  S0~ m e te r  h an d .

14) W i t h  the  use o f  a t r a n s m a t c h  o r  a s im p le  
/. n e t w o r k  at  the  l i n e  i n p u t ,  p r o p e r  c o u p l i n g  
b e tw e e n  th e  t r a n s m i t t e r  a nd  th e  t u n e d  c o a x  feed er  
can be a t t a i n e d  o v e r  the  e n t i r e  b and  w i t h  a n y  
r a n d o m  coax  le n g th .

I 5) f r o m  the s t a n d p o i n t  o f  l i ne  loss because  o f  
SW'R re s u l t in g  f r o m  the  c h ange  in q u a l i t y  o t  the 
i m p e d a n c e  m a t c h  b e t w e e n  the  l i ne  and  a n t e n n a ,  
c h a n g in g  the  he igh t  o f  the  d i p o l e  above  g r o u n d  or 
l o w e r i n g  the ends o f  a h o r i z o n t a l  d i p o l e  t o  m ak e  
an i n v e r t e d  V w i l l  have an i n s ig n i f i c a n t  e f f e c t  on 
the  a m o u n t  o f  p o w e r  re ach in g  it f r o m  the  t rans 
m i t t e r .

16) As a t u n e d  l i n e  at 4 .0  M H z ,  R G - 8 / U  w i l l  
hand le  7 0 0  w a t t s  c w  c o n t i n u o u s ! \ \  w i t h i n  ra t in gs ,  
at an SW R o f  5 :1 .  W i t h  the  d u t y  c yc le  o f  ssb it is 
far  b e l o w  m a x i m u m  ra t in gs  at 2 kW I ' L l * .  W i t h  a 
100 f o o t  l e n g t h ,  the t o t a l  a t t e n u a t i o n  ( S W R  5) is 
jus t  0 .8  d B ( 0  46 d H  because o f  S W R ) ,  w h i c h  is 
i n s i g n i f i c a n t  in te rms  o f  r e c e i \ e d  s ignal  s t r e n g t h .

17) I f  a l i ne  leng th  is c r i t i c a l  in  o r d e r  t o  sa t is fy 
a p a r t i c u l a r  m a t c h i n g  c o n d i t i o n ,  the same i n p u t  
im p e d a n c e  can be o b t a i n e d  w i t h  a n y  l e n g t h  o f  l ine ,  
s h o r t e r  o r  lo nge r ,  by a d d in g  a s im p le  I. n e t w o r k  o f  
o n l y  t w o  c o m p o n e n t s :  e i t h e r  t w o  c a p a c i t o r s ,  t w o  
i n d u c t o r s ,  o r  o ne  o f  each,  d e t e r m i n e d  by the 
sp ec i f i c  i m p e d a n c e  chan ge  r e q u i r e d  o f  i t .  I his 
s t a t e m e n t  is p e r t i n e n t  t o  c o i l e d  u p  co ax  in m o b i l e s .  
(Refs . I 0 , pp .  /  IS -1 2 S ;  2 4 ;  SO, p. 4 8 ;  S I . )

18) H igh  S W R  in a c o a x ia l  t r a n s m is s i o n  l ine 
caused by a severe m i s m a t c h  w i l l  n o t  p ro d u c e  
a n te n n a  c u r r e n t s  on t he  l i ne ,  n o r  cause the  l ine  to 
rad ia te  (refs. S 2 ;  2. p. 101).

19) H igh  S W R  in an o pe n  w i re  l ine  at l i t  caused 
by  a severe m is m a t c h  w i l l  n o t  p r o d u c e  a n te nn a  
c u r r e n t s  on th e  l ine ,  n o r  cause the  l i ne  to  r a d ia te ,  it 
the  feed c u r r e n t s  in each w i re  are b a lanced ,  a nd  if 
the spac ing  is smal l  at the  w a v e le n g th  o f  o p e r a t i o n  
(a lso  t r u e  at v h f  i f  sharp  bends are avo ide d .  (R e f .  2.
pp. 101, 1 06 .)

20)  b o t h  coax  and  o pe n  w i r e  feed l ines may 
r ad ia te  ( re f. 3 2 ) ,  t h o u g h  n o t  at a s i g n i f i c a n t  level ,  
by r e r a d i a t i n g  ene rgy  c o u p le d  i n t o  the  l i ne  f r o m  
the a n te n n a  because o f  a s y m m e t r i c a l  p o s i t i o n i n g  
w i t h  respect t o  the  a n te n n a .  I l ie c o u p le d  energy 
resu l ts  in a n te nn a  c u r r e n t s  f l o w i n g  on  the  o u ts id e  
o f  the  o u t e r  coax  c o n d u c t o r ,  o r  in -phase  c u r ren t s  
f l o w i n g  in the  w i res  o f  the o pe n  w i re  l ine  Hut  this 
c o n d i t i o n  has n o  r e l a t i o n  to  leve l  o f  the  l i ne  S\N R 
in e i t h e r  case (re f. 2, pp . 101,  106 ).

2 1 )  SW R in d i c a t o r s  need n o t  be p iacer i  at the 
feed l i n e / a n t e n n a  j u n c t i o n  t o  o b t a i n  a more  
a ccu ra te  m e a s u r e m e n t .  W i t h i n  i ts o w n  accuracy 
l i m i t s ,  the  i n d i c a t o r  reads the SW R  w he re v e r  it is 
l o c a te d  in the  l ine .  T h e  S W R  at any  o t h e r  p o i n t  on 
the  l i ne  m ay  be d e t e r m i n e d  by a s im p le  c a l c u l a t i o n  
i n v o l v i n g  o n l y  the  SW'R at the  p o i n t  o f  measure  
m e n t ,  the  l i ne  a t t e n u a t i o n  per u n i t  l eng th  
(ava i la b le  in a la ter  i n s t a l l m e n t ) ,  am i  the d is tance 
f r o m  the measured p o i n t  to  the  p o i n t  w h e re  the 
SW R  is desi red

2 2 )  SW R in a feed  l i ne  c a n n o t  be a d ju s t e d  or  
c o n t r o l l e d  in any  p ra c t i c a l  m a n n e r  by v a r y i n g  the 
l ine  l e n g t h  ( re f.  7, p  5 ! ) .

23 )  I f  SW R readings change s i g n i f i c a n t l y  w h e n  
m o v i n g  the  b r i dg e  a f e w  feet  o ne  way o r  t he  o t h e r

w hat eve ft 
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in the line, it probably indicates “ antenna” current 
flowing on the outside o f the coax, or else an 
unreliable instrument, or both, but it is not 
because the SWR is varying with line length. Some 
writers insist the bridge must be placed at a 
half-wave interval from the load to obtain a correct 
reading. This is incorrect. All readings are invalid if  
they change significantly along the line, even 
though they may repeat at half wavelength in
tervals (ref. 2, pp. 101, 106, and 132).

24) Any reactance added to an already- 
resonant (resistive) load o f any value for the 
purpose o f compensation to reduce the reflection 
on the line feeding the load w ill, instead, only 
increase or worsen the reflection. It is for this 
reason, though contrary to the teaching of several 
writers, that lowest feed line SWR occurs at the 
se lf resonant frequency o f  the radiating element i t  
feeds, completely independent o f feed-line lerfgth. 
Any measurements which contradict this indicate 
that either the measuring equipment or the 
technique (or both) are in error.

25) Of the several types of dipoles, such as the 
thin wire, folded, fan, sleeve, trap, or coaxial, none 
wi radiate more field than another, providing each 
has insignificant ohmic losses and is fed the same 
amount o f power (ref. 3, part I I I ) .

26) I f  coax at least the size o f RG-8/U is used 
in mobile installations (80  thru 10 meters), any 
matching required to load the transmitter may be 
done at the cable input end w ithout significant 
power loss compared to matching at the antenna

bandwidth '****' improvement in operating

27) With center-loaded mobile whips of equal 
size having no matching arrangement at the input
erminals, best radiating efficiency is obtained on 

models having the lowest measured terminal 
resistance (highest resonant SWR, model for 
model). Models having lowest SWR are wasting 
power in the loading coil, because o f either a low 
value of coil Q or excessive distributed coil 
capacitance, or both.

A b o u t This Series o f  Articles

As was mentioned earlier, all of these state
ments are true. These examples have been centered 
around 80-meter operation because bandwidth and 
dipole length on this band present the maximum 
SWR problem. 01 all the amateur bands, 80 m has 
the largest bandwidth, 13.3 percent of center 
frequency, as compared to 4.2 percent on 40 m, 
2.5 percent on 20 m, 2.1 percent on 15 m, and 5.9 
percent on 10 m. Having the longest wavelength 
(excepting 160, of course), 80 m poses the greatest 
problem with respect to physical construction of 
radiating systems on existing real estate. Some 
properties just won’t permit an entire half wave
length on 80. So these examples should have a 
special interest for the fellow who wishes to work 
80 meters but is forced to use a short antenna. 
Since the bandwidth and antenna-length problem 
are really one and the same, the 80-meter examples 
have maximum practical value. But regardless of 
which band we select, the principles are the same 
Practices recommended at the 80-meter level are 
also valid on the higher hf bands. Interestingly 
enough, as we go to the higher bands, where the 
line losses increase, the percentage bandwidth of 
the amateur band decreases. This means inherently 
lower maximum SWR values will be obtained
during frequency excursions from the design center 
to the band ends.

The original idea for writing this paper was 
born while the writer was listening to and par
ticipating in many discussions concerning mis
match and reflections. It soon became apparent 
that it the twenty-seven true statements above 
were presented as a true-false test, many amateurs 
would mark them talse. Those discussions also 
revealed that many experiments were performed in 
this area tor which the results were predestined to 
futility, because the experimenter misunderstood 
the principles. In many cases, the experimenter was 
unaware of both the ultimate futility o f his efforts 
and that the futility was a direct result o f his 
misunderstanding. Then the appearance of the 
article by Drumeller (re f 14) motivated the desire 
to do something constructive about the problem. 
Although the results ot his experiment agree with 
the writer’s teachings, Drumeller’s preface implies 
that little is known on the subject o f mismatch. 
This is not true, unless he was referring specifically 
to us amateurs.

The limited equipment available for amateurs 
to make precise and complete measurements at rf, 
as compared to dc, low-frequency ac, and audio,’ 
understandably limits the quality o f our ex
periments. But this doesn’t excuse us from needing 
to know some of the fundamental principles of 
transmission lines -  it actually makes knowledge 
of the tundamentals ail the more necessary, so we 
can correctly diagnose and logically evaluate the 
limited measurement data we do obtain. Our 
experimental efforts can become more productive 
If we are able to visualize an accurate physical 
picture of the voltages, currents, and fields, and 
how they interact on the line.

So the writer initially planned to compile and 
pu tsh an extensive bibliography of accurate 
references on the subject, references which are 
readily available to the amateur. But at one of the

fell11 m q o I|S NuCk mee,in8s- a 8 °od Wend and fellow 3999er, the late John Marsh, W 3ZF, con
vinced the writer that a mere list of references 
would receive little attention. W3ZF then pro
ceeded to fire real enthusiasm for writing an 
extensive paper which would not only complement 
and unify the references, but would also under
score the problem and stimulate interest in

aDDrnarh felt thisapproach would make a more worthwhile con- 
tnbution to amateur radio.

John’s suggestion was followed, and as the 
work progressed it became apparent that additional

wouldnChe ,°mMPrOfeSSI0nal engineering sources 
ould be valuable in providing access to greater

and h 0 f f S t a  f° f  the more advanced amateur, 
1 *  ,f° rldl"g rel|ab,e sourees for verification o f 

points which have been clouded by controversy 
among amateurs.

During study of the numerous references for 
preparation of the manuscript, an interesting and 
valuable aspect emerged: the A R R L Antenna Book 
a ready unifies the other references, plus more,



because in one handy volume it contains sufficient, 
well-presented material on every point of im
portance to the amateur’s needs concerning 
antennas and transmission lines, including the 
fundamental principles! Por the amateur who has 
no access to the other references, but could 
manage to acquire just one book, the Antenna 
Book is it! Every amateur who feeds rf into an 
antenna should have a copy — and read it! One 
would be surprised to learn how many antenna 
engineers have a copy in their own personal 
libraries.

With the exception of the A R R I. Antenna 
Book, the details of the reflection activity in a 
length o f line seem to be somewhat obscure in the 
amateur literature, so the beginning o f the next 
part of this series presents a simplified treatment of 
the interaction o f the fields, currents, and voltages 
in a line. Following that, a new vector-type 
presentation using the Smith chart is given.8 The 
presentation enhances the physical picture of 
standing-wave development, input impedance, and 
other activity along the line, and forms a basis for 
an arithmetical prool that the explanation pre
sented is correct. The two-generator concept (re f 
17, p. 133) is used as the basis for determining

8 S m ith  charts m ay be ob ta in ed  at m ost u n ive r
sity b o o k  stores. They  m ay be o rdered  (5 0  fo r  
$ 2 .5 0  postpaid  w h en  re m itta n ce  is enclosed) fro m  
P h illip  H . S m ith , A nalog  In s tru m en ts  C o ., P .O . Box  
8 0 8 , N ew  Providence, N J 0 7 9 7 4 . F o r 8 1 /2  X  
11-in ch  paper charts w ith  n o rm a lized  coord inates , 
request F o rm  82 -B S P R . A brochure o f S m ith  
charts and accessories w ill be sent u p o n  request. 
N O T E : S m ith  charts w ith  5 0 -o h m  coord inates
(F o rm  5 3 0 1 -7  5 6 9 )  are available  at the same price  
fro m  G eneral R ad io  C o ., West C o n co rd , M A  
0 1 7 8 1 .

line-input impedance, because this concept permits 
direct comparison of the incident- and re- 
flected-wave vector presentation with simple 
series-equivalent circuits. This reduces the line- 
reflection problem to one of simple Ohm ’s Law 
calculations, and at the same time achieves a 
built-in proof o f validity. This concept is simple to 
grasp, easy to remember, and will be recognized as 
a powerful tool for assisting the amateur in 
analyzing any feed-line situation from the view
point of matching the transmitter to the line input 
under any SWR condition. It uses simple arith
metic, but it is not short and it will require some 
study -  there isn’t any short cut to understanding 
reflections on transmission lines.

For those who are unfamiliar with the Smith 
chart it is easy to learn (re f 25, part I) .  The chart 
will be found to be a valuable tool. It has separate 
sets of circles for resistance and reactance. To plot 
a single complex impedance R + /X  one simply 
finds the point where the appropriate R and /X  
circles intersect. Knowledge of the Smith chart will 
be found helpful in understanding and devising 
matching circuitry; it is actually fun to use for this 
purpose. Additional references of interest are 
included in the bibliography.

The author wishes to express appreciation to 
his many friends who offered suggestions and 
criticisms, especially to Bob Allen, W8IO; Ken 
MacLean, W2KKM, the author’s engineering super
visor for many years; and colleague Bert Sheffield, 
W 2 A N A .  Their help has been invaluable. 
Acknowledgement with thanks is also given to Mr. 
Phillip H. Smith, ex-1 ANB, for his kind permission 
to use the Smith chart in the studies which follow. 
Part I I I  will appear in a subsequent issue of QST.
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Transistor-Eichspektrum-Generator 
für UKW- und Kurzwellenempfänger
Von E g o n  K o c h , DL 1 HM, 7012 Fellbach, Im Hetzen 10

In der Station des Amateurs sollte ein E ichspektrum generator nicht fehlen, mit 
dem er den Empfänger nachgle ichen und die Skaleneichung kontro llieren bzw. kor
rigieren kann. Meist w ird hierzu ein Q uarzoszilla tor mit einem  100-kHz-Quarz ver
wendet. Obwohl zur Erzeugung eines oberw ellenhaltigen Frequenzspektrum s eine 
Verzerrerstufe nachgeschaltet ist, sind die Eichmarken im 2-m-Band oft sehr 
schwach oder überhaupt nicht mehr festzustellen, besonders, wenn der zu prüfende 
Empfänger obendrein noch eine schlechte Em pfindlichkeit besitzt.

Der E ichm arkengeber 2 G46 (Abb. 1) von Götting & Griem  lie fe rt 1-MHz- und 
100-kHz-Eichmarken mit e iner Ausgangsam plitude von etwa 5 pV im 2-m-Band. 
Das entsprich t bei der heute fürs 2-m-Band gebräuchlichen S-M eter-E ichung einem 
E ingangssignal von S 9 oder 45 dB. Im Kurzwellenbereich liegt das Ausgangssignal 
etwas n iedrige r bei 3 pV: Durch diese geringe Spannung w ird verm ieden, daß beim 
Abgleich von UKW -Empfängern die Eichsignale in den Nachsetzer bzw. Zf-Ver- 
stärker über den Konverter gelangen, was zu Schw ierigke iten führen könnte.

Der Quarzoszillator (Abb. 2) des Eichmarkengebers arbeitet in Pierce-Schal- 
tung mit einem 1-MHz-Quarz. Mit dem Trimmer CI läßt sich der Quarz auf seine 
Sollfrequenz hinziehen. Die nachgeschaltete Trenn- und Verzerrerstufe mit T 2 in



Abb. 1.
Der Eichmarken  
geber 2 G 46

K o llekto rscha ltung  verh indert R ückw irkungen vom 100-kH z-M ultiv ib ra to r auf die 
O szilla torfrequenz. Das E ichspektrum  wird in den nachfo lgenden beiden Stufen mit 
T 3 und T 4 verstärkt. Der K o llekto rkre is  L 1 von T 3 ist auf 9 MHz und der von T 4 
auf 145 MHz abgestim m t, so daß diese Frequenzen besonders angehoben werden. 
Trotz des am Ausgang von T 4 liegenden Hochpasses L 3, kommen die n iedrigen 
O berw ellen noch genügend stark durch, um auch einen Kurzw e llenem pfänger nach
zug le ichen bzw. dessen Skala zu eichen.
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Abb. 2.
Die Schaltung 
des Generators

Die Erzeugung der 100-kH z-E ichm arken gesch ieh t in e iner astab ilen K ippscha l
tung mit T 5 und T 6, d ie  von dem 1-M Hz-S ignal des Q uarzosz illa to rs  synchron i
s iert w ird. M it dem Trim m w iderstand an der Basis von T 6 , läßt sich d ie  E igenfre
quenz so e inste llen , daß d ie  Synchron isation  e inraste t. Man erhält dann neun 100- 
kH z-E ichm arken zw ischen zwei 1-M Hz-M arken und kann auf d iese Weise le ich t 
kon tro llie ren , ob eine Synchron isation s ta ttfinde t.

Die Betriebsspannung vom Q uarzosz illa to r und vom M u ltiv ib ra to r ist mit e ine r 
Z -D iode auf 8 V s tab ilis ie rt, so daß Schwankungen der Versorgungsspannuna im 
Bereich von 10 bis 15 V keinen Einfluß auf die Frequenzkonstanz haben.

Zur G roborien tie rung beim  E ichvorgang d ienen die 1-M Hz-M arken w obei man 
in diesem  Falle die Betriebsspannung am 100-kH z-M ultiv ib ra to r abscha lte t. Um eine 
D irekte instrah lung des G enerators auf das abzug le ichende G erät zu verm eiden ist 
d ieser mit einem  M eta llgehäuse abgesch irm t, dessen geringe Abm essungen von 
60 X  50 X  30 mm v ie lfach den Einbau in einem  Em pfänger noch gesta tten.

c q -D L



Verkürzter Multiband-Dipol mit Ringkernbalun
Von Herbert C z e r n e k ,  D J4 EL, 221 Itzehoe, Bachstraße 23

D e r  A u fb a u  d er beschriebenen  A n te n n e  g eh t zu rü c k  a u f  e in e n  A u fs a tz  v o n  
M . B e ite r , D J  2 Z F , v e rö ffe n tlic h t im  D L -Q T C  9/1960, S e ite  422. D ie  a u s fü h rlic h e n  
un d  seh r in teressan ten  B erech n u n g sg ru n d lag en  k ö n n e n  d o rt  nachgelesen  w e r -  
den. S ie besagen k u rz  zu s am m en g efaß t fo lgendes:

Bei einem  Dipol mit den A bm essungen  von 2 X 13,5 m ergibt sich für die  
K urzw ellenbänder 80, 40, 20 und 10 m ein W ellenw iderstand von  ca. 300 Q . 
Ein Arbeiten auf dem 15-m -Band ist dem  Originalbericht zufolge auch m ö g 
lich, obwohl dann ein W ellenw iderstand von ca. 800 Q  vorliegt.

In dem o. a. Originalbericht wurde für die Speisung der A n ten n e U K W -  
Flachkabel mit einer Impedanz von 300 ü  verwandt. D ie E inspeisung vom  
Sender m it unsym m etrischen A usgang verursachte, daß die A n ten n e  
„schielte“. Inzwischen hat uns die technische Entwicklung m oderne B auteile  
in die Hand gegeben. U nter V erw endung eines R ingkern-B alun-T rafos hat 
der Verfasser die A ntenne neu aufgebaut. Verw andt wurde eine A u sfü h 
rung mit einem  Ü bersetzungsverhältnis von 1:5, d. h. Eingang 60 Q  und A u s
gang 300 Q  (Sonderanfertigung). Es dürfte ohne Nachteile auch die ständig  
lieferbare Standdardausführung mit einer Im pedanz von 1:4 zu verw en den  
sein. Es kann Coaxkabel beliebiger Länge m it 60 bis 75 Q  W ellenw iderstand  
benutzt werden. Der Aufbau erfolgt unter V erw endung kunststoffüberzoge
ner Stahllitze. Die Endisolatoren sind aus Hart-PVC. Das ganze w ird  m it  
K astenklem m en verbunden. Die Bauteile  sind alle bei der Fa. Fritzel er 
hältlich. Beim  A bm essen der Dipolhälften ist zu beachten, daß die B e fe st i
gungsschleifen der isolierten A ntennenlitze mit zur w irksam en L änge g e 
hören. So aufgebaut hat die A ntenne ein fast kom m erzielles A usehen.

Ringkern-Balun

13.5 m13*5 m

Endisolator
H art-PVCKasten klemme

Coax-Kabel, 60 -75  A , 
beliebig lang

Betriebserfahrungen

Beim  Autor hängt die A ntenne an ihrem höchsten Punkt 10 m und am  
niedrigsten ca. 8 m hoch. Ein Hausanbau und ein Garagendach ragen z iem 
lich in das Strahlungsfeld  der A ntenne hinein. Die auf den angegebenen  
Bändern in zahlreichen QSOs erzielten Rapporte w aren  sehr zu fr ieden 
stellend. Das gilt auch für das 8ü-m-Band, wo der M ultibanddipol im m er
hin noch ca. 6 m kürzer als eine W 3 DZZ ist. K lagen über BCI oder TVI 
sind bisher nicht eingegangen (niederohmige Einspeisung!). Mit einer G e
sam tlänge von nur 27 m erscheint sie mir besonders geeignet für OMs, für  
die e ine W 3 DZZ z. B. noch zu lang ist.

tmmmxmuw
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Vom Trafo zu m 0 -\/-ì
flmateurfunktechhik von Karl H.Hille, DL1VU,9fl1VU

Lösungen der übungsfragen  und 
Aufgaben:

1. D as m agnetische W echselfeld . 2 
ach.
und 0  sind phasen

Ph in k t U p um  90° nach. 3. <P h in k t U p um
90° nach. 4. 
gleich. 5. U c

I
U „

*P
h in k t U  um  180° nach.

6. ü =
U 7. ü  =

P
w P

s w 3. u

9. U  =  22 V . 10. ü
8

34,9

s 880 V.

1 =  34,9; w ,
25,2 W dg. U . P  : P  -  
15,12 V A  =  15,12 W ;
U s =  2200 V , b) P 8 =  1100 W , C) I„ =  0,5 A

12' P heiz 
15,12 W. 13.

Wir m erken: (5):

B erechnung von I und U v

Primärstrom: I p =  I 8 • ^ s ; /
V u

Sekundärspannung: Us — Un • Ws
W p

=  U *> 
• •
u

a)

14- a) w p -  1375 W dg. b) A u f  25 W dg.

Indirekte  M essungen am Trafo

D e r Z u sa m m en h a n g  d er S tröm e m it  
den W in d u n g szah len  erm ö g lich t es uns, 
aus dem  S e k u n d ä rs tro m  und den W in 
dungszahlen  den P rim ä rs tro m  zu e rm it-

D ie  m itte lb a re  M essung von I  u n d  U  
h a t in der F u n k te c h n ik  große Bedeutung*! 
wo u n m itte lb a re  M essungen un m ö glich  
oder un p raktisch  s ind .

„ r i  BeiSPiel: E in  T ra fo  h a t P r im ä r  480
W dg. und seku n d är 2400 W dg. E r  l ie fe r t
e inen  S eku n d ärs tro m  von 0,2 A . W ie  ist
er p rim ä rs e itig  am  220-V -N etz  ab zu s i- 
ehern?

te ln . N ach M e rk s a tz  4 is t s w

w
P I 8

w £
w. P 0,2 A

2400 W dg.

8

D u rch  e ine  e in fache U m fo rm u n g  b e k o m -
m o n  it t i«  , _

0,2 A

m en w ir  fü r  den P rim ä rs tro m :

r Ws ............... w s
P

. W e il ab er  
w ~ wP ” p

facht sicht a lles a u f: i  -

ü ist, vere in -

8

Ü . G anz ä h n 

lich kön n en  w ir  aus M e rk s a tz  3; Up w .

U w .
d ie  S eku n d ärsp an n u n g  e rm itte ln . D urch  
A u flö su n g  nach U g en ts teh t daraus- Us =  
w ,

480 W dg .

1,0 A . B e i e in em  A ufsch lag  

von 50 % genügt e ine  1,5 A -S ic h e ru n g .

2 . B eisp ie l: W ir  b eko m m en  e inen  g ro ß -

d e r 8« n .).HOOhSpannungstrafo  geschenkt, 
7 .ir  “  V ' N e tzs Pa n n u ng ausgelegt ist. 
koi eBSUng d er H ochspannung s teh t uns 
k e in  In s tru m e n t zu r V e rfü g u n g . U n ser

m  V  w  PannUngSm eSSer z e ig t n u r  b is io V ! Was ist zu tun?

s
w p U p * D ie  E in fü h ru n S des Ü b erse t

zungsverhältn isses v e re in fac h t dies a u f

U „ = p
ü

W ir legen d ie  be iden  H ochspannungs- 
lem m en  (S e k u n d ä rw ic k lu n g ) an die 6 3 V  

eines H e iz tra fo s . D a n n  messen w ir  d ie

h  n an  den  P  r  * m  ä r  k le m m e n, 
u a lle  F ä l le  k  1 e i  n  e r  als 6,3 V  sein  

m u ß . W ir  e rh a lte n  2,52 V . Aus M erksatz 1 
k ö n n e n  w ir  das Ü b e rs e tz u n g s v e rh ä ltn is  ü



berech nen: ü =  U p : U s 2,52 V  : 6,3 V  
=  0,4. A us M e rk s a tz  5 b eko m m en  w ir :  

ü. U, 550 V . D e rU H =  U p : ü. U s -  220 V  : 0,4 
P r a k t ik e r  m acht dies noch e in fa c h e r: U s

2,5ist 2,5 m al so groß w ie  U p ; also 220 V
550 V .

M eßw andler
S eh r p ra k tis ch  lassen sich in d ire k te  

M essungen m it M e ß w a n d l e r n  d u rc h 
fü h re n . S ie sind nichts anderes als T ra n s 
fo rm a to re n  m it  genau b e k a n n te m  Ü b e r 
se tzu n g sverh ä ltn is . Z u r  Spannungsm es
sung v e rw e n d e t m an  S p a n n u n g s 
w a n d l e r  (Abb. 1). In  d e r angegebenen

— I Hochspannung Q Hochstrom

1Î
"ÖT

I [
1:100 ï

A b b . 1 A bb. 2

M e ß sch a ltu n g  ist die H ochspannung 3,5 
k V . A us S ich erh e itsg rü n d en  is t e ine  h e r 
vo rra g e n d e  Is o la tio n  d e r H ochspannungs
w ic k lu n g  und e ine  n ied ero h m ig e  E rd u n g  
des E isenkernes  und des M e ß w e rk e s  u n 
b e d i n g t  n o t w e n d i g .

Z u r  M essung von S trö m en  w erd en  
S t r o m w a n d l e r  b e n ü tz t (Abb. 2). In  
u n se re r S chaltung flie ß t e in  P r im ä rs tro m  
Ip  =  30 A . D e r  M e ß w a n d le r  m u ß  m it S i
c h e rh e it den P r im ä rs tro m  von  30 A  aus- 
h a lte n , d ie  W ick lu n g  m u ß  also aus sehr 
s ta rk e m  D ra h t  a u s g e fü h rt w e rd e n . M an ch 
m a l h a t d ie  P r im ä rw ic k lu n g  eines S tro m 
w a n d le rs  n u r  e ine e inzige  W in d u n g , die  
aus e in e r  d icken K u p fe rsc h ie n e  besteht.

E in e  e inzige  W in d u n g  h aben  auch die  
H F -S tro m w a n d le r  zu r M essung von A n 
te n n e n s trö m e n  (Abb. 3). A n  z w e i T r o l itu l-  
s tre ife n  h ä n g t d ie  K o p p e lsc h le ife  m it  e in e r  
D io d e , w e lch e  den S e k u n d ä rs tro m  gleich
ric h te t. Das G le ic h s tro m -M e ß w e rk  w ä h 
le n  w ir  je  nach d e r H ö h e  des A n te n n e n 
strom es und  ü b erb rü c k e n  es z u r  A b le i
tu n g  d e r H F  m it e in e m  K o n d en sato r. D ie  
P r im ä r -  und  d ie  S e k u n d ä rw ic k lu n g  h a 
ben n u r  e ine  W in d u n g  und  w egen  der 
ho hen  F re q u e n z  e n tfä llt  d e r E isen kern  
gänzlich . D a  d e r K o p p lu n g s fa k to r  und die  
V e rh ä ltn is s e  du rch  d ie  G leichrichtung  
rechnerisch  n icht leich t zu erfa ssen  sind,

e rm ö g lic h t das G e rä t n u r  v e rg le ic h e n d e  
(q u a lita tiv e ) M essungen . D u rc h  V e rs c h ie 
ben a u f  dem  A n te n n e n d ra h t k ö n n e n  w ir  
a b e r e in w a n d fre i M a x im a  un d  M in im a  des 
S trom es fe s ts te llen . N u r  O M  W a ld h e in i 
fin d et es p ra k tis c h e r, den A n te n n e n d ra h t  
an je d e r  M e ß s te lle  a u fzu s c h n e id e n  und  
d o rt den  S tro m  d ire k t  zu m essen.

WprT Antenne
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A b b . 4

Ü bungsfragen  und A u fgaben:
1. E in  T ra fo  h a t e in  ü  — l  : 0,5 =  2. W ie  

groß is t d er P r im ä rs tro m  bei e in e r  E n t
n a h m e  von 4,8 A  aus d e r  A b g a b e w ic k 
lung? 2. D e r  H e iz tra fo  eines u n b e k a n n te n  
G erätes  trä g t fo lg en d en  A u fd ru c k : w  =  
330 W dg. w s =  19 W dg . U p =  220 V . W ie  
groß is t d ie  H eizspannun g?  3. W elche  S i
c h e rh e its m a ß n a h m en  m u ß  e in  M e ß w a n d 
le r  fü r  H ochspannung au fw e isen ?  4. E in  
S p a n n u n g sw an d le r fü r  M e ß zw e c k e  h a t e in  
ü von 500 : 1. Das M e ß in s tru m e n t k a n n  bis 
zu 10 V  W echselspannung an ze ig en . W e l
che S pann ung  k a n n  m an  h ö ch sten fa lls  
messen? 5. E in  S tro m -M e ß w a n d le r  h a t p r i 
m ä rs e itig  e ine  e in z ig e  W in d u n g . D ie  dem  
M e ß w e rk  an lieg en d e  W ic k lu n g  h a t 400 
W in d u n g e n . W as fü r  e in  M e ß g e rä t soll 
m an  v e rw e n d e n , um  e in e n  S tro m  von m a 
x im a l 10 A  messen zu können? 6. E in  a lte r  
4 -V -H e iz tra fo  h a t w s =  24 W d g . E r  soll 
ab er 6,3 V  abgeben. W ie v ie l W in d u n g e n  
sind d a z u  zu w ickeln?

Die W iderstands-T ransform ation
B is h e r h a tte n  w ir  m it  dem  T ra fo  n u r  

S p a n n u n g e n  u n d  S t r ö m e  tra n s 
fo rm ie r t. D e r T ra fo  e ig n e t sich a b e r ge
nau  so vo rzü g lich  zu r  W a n d lu n g  von W  i - 
d e r s t ä n d e n .  E in e  typ ische  A u fg a b e  
des T ra fo s  ist d ie A n p a s s u n g  u n g le i
cher W id e rs tä n d e  an e in e  N F -E n d s tu fe . 
D e r N f-L e is tu n g s -T ra n s is to r  e ines E m p 
fängers  (Abb. 4) h a t e in en  o p tim a le n  A u s
g ang sw iders tan d  von 16 k ü . U n s e r K o p f
h ö re r h a t dagegen e in en  E in g a n g s w id e r
stand von 4 k (J. E in  d ire k te r  A n sch lu ß  des 
H ö rers  an  den T ra n s is to r  is t z w a r  m ö g 
lich ; doch fie le  d ie  abgegebene L e is tu n g  
e rh e b lich  zurück, und die  L a u ts tä rk e  w ä re  
verm indert.

cq-DL



The complete synthesizer except for its reference- 
frequency oscillator and divider chain is contained 
in a 7 X 5 X 3-inch metal box. The thumb-wheel 
switch settings give a direct readout of the last four 
digits of the 2-meter frequency expressed in 
kilohertz; the figures "6970" in this photo repre
sent an output frequency of 146,970 kHz.

BY DERW1N H. STEVENS,* 

W 1UYK/W A2DHA

rr iH E  TREMENDUOUS growth of activity on two 
-*- meters, especially that associated with fm and 
channelized operation, has made more attractive 
the techniques of frequency synthesis as a versatile 
replacement for the traditional crystal oscillator. 
As those active in fm communications and the use 
of repeaters know only too well, it requires a large 
stack of crystals in order to be able to avail oneself 
of the host of repeaters now appearing all over the 
country. A traditional VFO is a possible alternative 
to a large supply of crystals but calibration and 
stability make this approach usually less than 
satisfactory, especially for mobile operation. Sev
eral enterprising builders have included digital 
frequency counters to facilitate the adjustment of 
their VT Os and this approach is another possible 
alternative to frequency synthesis. On the other 
hand, rapid developments in medium-scale integra
ted circuits have gone far toward removing the 
technical barriers that have prevented popular 
acceptance of synthesis among those amateurs 
interested in building equipment capable of genera
ting stable and reproducible rf signals.

The synthesizer described here was designed to 
provide a 6-MHz signal as a substitute for a crystal 
in a GE Progress Line fm transmitter.The frequen
cy increment was selected so that, following the 
multiplication factor of 24 necessary to provide a 
signal on the 2-meter band, any whole-numbered 
kilohertz can be digitally selected by a set of 
switches. It the band edges are included, and of 
course they should not be, that increment gives rise 
to 4000 discrete frequencies available within the 
2-meter band. While this results in far more 
frequencies than are presently required by fm 
repeater users, it is comforting to know that no 
matter what Irequency a repeater group selects, it 
will be possible to generate a signal which is no 
more than 500 Hz off frequency, well within 
present amateur tolerances. For those engaged in 
nonchannelized operation, the advantages of fre
quency synthesis of every kilohertz may not seem 
as obvious. As is often the case, however, the 
advantages become obvious only after use. A VFO 
may seem adequate until Irequency synthesis has 
been tried. In retrospect, the VFO may not be as
attractive or versatile. _______________

* Box 65 , Stone Ridge, N Y  12484 .

A  4000-Channel

T w o -M e te r

Synthesizer

Frequency synthesizers, in one 
form  or another, have been available 
commercially fo r  many years. A l
though their characteristic o f  provid
ing a crystal-oscillator-referenced r f  
output that is variable in discrete 
frequency steps is ideally suited to  

channelized” communications such 
as 2-meter repeater work , their cost is 
high — beyond the means o f  most 
amateurs. Designing a suitable synthe
sizer fo r  home construction, on the 
other hand, is no easy task, involving 
several interrelated problems concern
ing short-term stability and spectral 
purity. The author o f  this article has 
successfully solved these problems and 
presents here a 2-meter synthesizer 
with a 6-M Hz output frequency, one 
designed fo r  use with an fm  transmit
ter which contains its own times-24  
frequency m ultiplier and phase modu
lator. The author's basic circuit can 
also be used to synthesize a receiver 
local-oscillât or frequency fo r  recep
tion. Nor is its application lim ited to 
fm ; it may be used by a-m and cw 
operators as well\ offering calibration 
advantages over any ordinary VFO. 
For a prudent shopper, the cost o f  
parts needed to duplicate this synthe
sizer is approximately $100.



Fig. 1 — A t A , a desired sine wave, and at B a sine 
wave synthesized from  pulses of varying ampli
tudes.

Frequency Synthesis

There are several basic methods to synthesize a 
signal. One technique, long used in commercial and 
military areas, is to generate many frequencies 
from one crystal by dividing and multiplying, and 
then mixing these signals back together in whatever 
combination is required for a particular frequency. 
This technique requires careful design to prevent 
unwanted signals from appearing along with the 
desired one.

A second technique is to generate an approxi
mate sine wave o f the desired frequency by adding 
together a set of pulses of the correct amplitude 
and timing.1 Thus, as shown in Fig. 1, the desired 
sine wave is approximated by a set of discrete 
steps. By varying the amplitude and timing it is 
possible to generate a well-defined signal. While 
commercial firms do produce such synthesizers, 
the techniques required are complex and, at 
present, not conveniently suited to amateur con
struction for rf work.

A third technique is to “ lock” a VFO to the 
frequency from a crystal oscillator. Since the 
output is taken directly from the VFO, the signal 
has essentially the same characteristics normally 
associated with those o f VFOs. At the same time, 
the frequency of the output is indirectly controlled 
by the crystal oscillator, thus providing greater 
long term stability than is usually found in most 
VFOs. Through suitable digital circuitry, it is 
possible to select the frequency on which the VFO  
will oscillate. The synthesizer described here is of 
this type.

In order to understand how all this may be 
accomplished, consider the very simple synthesizer 
shown in Fig. 2. For discussion purposes, suppose 
the frequency o f the VFO can be varied from 0.5 
MHz to 1.5 MHz by varying the voltage level on 
the dc control line connected between the phase 
detector and the VF'O. The 1-MHz output from the 
crystal oscillator and the output from the VF'O are 
both fed into the inputs of the phase detector. This 
circuit examines the phase difference between the

1 See, fo r example, Drake, “ X n  Audio Synthe
sizer,” QST% A pril, 1972.

1 MHz 00
'•ohthol XMTR.

1 M H z FEEDBACK

PHASE
DETECTOR

Fig. 2 — Rudimentary form  of a frequency 
synthesizer.

two signals and generates a dc control voltage 
proportional to the magnitude and sign o f that 
difference. This control voltage is then used to 
“steer” the frequency o f oscillation o f the V FO  
until its output is in phase with that o f the crystal 
oscillator. For all practical purposes, being locked 
in phase also implies operating on the same 
frequency, and the VFO  is locked to the crystal 
frequency, 1 MHz. I f  the output o f the VF'O begins 
to drift off 1 MHz, the phase detector senses the 
change in phase and alters the level o f the dc 
control voltage to reduce the error. The system 
acts in the same manner as a servomechanism, 
analagous to many common mechanical systems.

It  is obvious that the synthesizer just described 
offers no advantages over using the output of the 
crystal oscillator directly, since both are operating 
at 1 MHz. In fact, there are some disadvantages, 
since the output o f the VFO  will tend to “ wander”  
around the desired 1 MHz as the phase detector 
reacts to any phase error. In mechanical terms, the 
system exhibits inertia;corrections cannot be made 
instantly. In fact, if  the system is not properly 
designed, the VFO  will never lock to the crystal 
oscillator frequency at all, but, instead, will swing 
back and forth between the limits o f 0.5 and 1.5 
MHz already assumed. Essentially what happens is 
that the VFO sweeps through 1 MHz so rapidly 
that by the time the phase-lock detector has 
determined that the two signals are in phase, the 
VFO has already moved either above or below 1 
MHz too far to achieve lock. To prevent this, again 
resorting to mechanical terms, a certain amount of 
friction is introduced in the output of the phase 
detector to slow down the rate at w'hicn the dc 
control voltage can be changed and thus facilitate 
the lockup process. Naturally this technique also 
tends to prevent any small errors in the output of 
the VFO from being corrected as quickly as they

DC1 MHZ TO

XM TR

2 M H zDIVIDE BV 
2 CIRCUIT

P H A S E
DETECTOR

VOLTAGE
CONTROLLED

V F O

Fig. 3 — A simple synthesizer w ith divider stage in 
frequency feedback loop.

would otherwise and the output of the VFO  
wanders slightly to either side o f 1 MHz.

A second disadvantage is that the output 
frequency of the VFO  is the same as that of the 
crystal oscillator. To change frequency, the fre
quency o f the crystal must be changed, and there is 
no advantage to the synthesizer. Fortunately this 
disadvantage can be overcome easily. In Fig. 3 the 
feedback lead from the output o f the VFO  to the 
input o f the phase detector has bean opened and a 

^binary divider has been inserted. Since the output 
frequency of the divider is exactly one half the 
input frequency, the frequency of the VFO  must 
increase to 2 MHz before lock can be achieved. I f  
the previously assumed range of the VFO  is 
modified upward to include a frequency greater



Spectrum analyzer displays of the 6-M Hz output frequency of the synthesizer. A t the left a total display
width of 14 kHz ,s shown, and at the right 500 Hz (50 Hz per division). As may be seen, the signal ,s quite
v / r r ^ '  W sP^nous outputs better than 40 dB down from peak amplitude. Subaudible shifts of the

I frec*uency during the sweep time of the analyzer caused the steps which appear on the sides of the
pulse at the right, but such shifts could not be detected by ear when receiving a 2-meter unmodulated 
transmission.

than 2 MHz, the synthesizer will now produce a 
signal of 2 MHz, still locked to the 1-MHz crystal 
oscillator. In like manner, if  the divide-by-two 
circuit is replaced by a divide-by-three circuit, the 
output would be 3 MHz, and so forth. In general, 
the output frequency o f the synthesizer is equal to 
the frequency of the crystal oscillator multiplied 
by the division ratio inserted in the feedback loop.

In the above examples, the frequencies available 
are all multiples of the reference frequency derived 
from the crystal oscillator. I f  shifts in frequency of 
less than 1 MHz are desired, the frequency of the 
crystal oscillator may be reduced by a digital 
divider ahead of the phase detector. For example, 
inserting a divide-by-two stage between the refer
ence oscillator and the phase detector of Fig. 3 
would, with appropriate division in the feedback 
loop, provide for output frequencies in 500-kHz 
steps, rather than 1-MHz steps. In all cases, the 
output frequency of the synthesizer at lock is still 
equal to the reference frequency applied to the 
phase detector multiplied by the division ratio in 
the feedback loop.

Circuit Description

I ig. 4 is a block diagram of the 2-meter 
synthesizer. A 100-kHz crystal oscillator supplies 
the reference signal. This is divided by 2400 to 
produce 41.667 Hz, which is applied to one input 
of the phase detector. 1 he VCO operates between 
6.00 and 6.17 MHz, corresponding to 144 and 148 
MHz when multiplied 24 times in the transmitter. 
Two outputs are taken from the VCO. One drives 
an impedance-matching network which replaces 
the usual crystal in the transmitter. The other 
drives a programmable divider in the feedback 
loop. By means of thumb-wheel switches, this 
programmable divider can be set to divide by a 
ratio extending from 144,000 to 148,000. This 
divided signal and the output o f the reference 
divider chain are compared to control the level of a 
dc voltage applied to the voltage-controlled oscilla
tor. An out-of-lock detector samples the signals 
generated in the phase detector and provides a 
signal which can be used to disable the transmitter 
should the synthesizer fail to lock up. A power

TO PUSH-T0-TALKCONTR0L

Fig. 4 — Block diagram of 
the 2-meter synthesizer.
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Mit Begeisterung wurde 
dieser neueste Transceiver 
im Kreise der Kennwood- 
Freunde aufgenommen. Er 
vereint alle herkömmlichen 
anerkannten Qualitäten mit 
fortschrittlichen Neuerun
gen. Die fixfertig einge
baute Stromversorgung für 
Netz- und Batteriebetrieb 
ermöglicht platzsparenden

Einsatz sowohl im Shack als 
auch im Auto oder W ohn
wagen usw. Der ganz mit 
Halbleitern bestückte 
Empfänger ist mit diversem 
Bedienungskomfort w ie RIT, 
Noiseblanker. umschaltbare 
AGC und Kalibrator aus
gestattet. Hohe Frequenz
stabilität und Ablesege
nauigkeit besser als 1 kHz.

Bis 100 Watt HF Ausgangs
leistung und eine klare 
Modulation zeichnen 
diesen Sender aus. Er 
arbeitet mit den robusten 
Röhren S2001 (6146B) in 
der ventilierten Endstufe. 
Auf dieses Gerät haben Sie 
schon lange gewartet. Jetzt 
ist es da. zu einem 
erstaunlich günstigen Preis.
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SSB TRANSCEIVER
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Tubes and S em iconductors
3 Tubes. 18 FET.
42 Transistors 
1 IC. 84 Diodes

Special Features
Noise Blanker 
VOX. RIT. ALC 

25 kHz Calibrator

Pow er R equirem ent
2 2 0 /1 10 V AC or 12 V DC

Pow er C onsum ption
2 8 0 W  Transmit 15A  DC 

26 W  Receive 1 A DC

Dim ensions
335* 1 5 0 x 335 mm

W eig h t
16 kg

sgangs Technische Daten
ire
1
;r
isten 
6B) in 
tufe. 
ien Sie 
t. Jetzt

l Preis. I

I

T ran sm itte r
Type of Emission 

SSB (A3j) CW (A1) 
Power Input 

180W DC 8 0 -2 0  m 
150W DC 15 -10  m 

Final Tubes 
2 xS2001 (6146B) 

Carrier Suppression 
-4 0  dB 

Unwanted S ideband 
-4 0  dB 

Harmonic Radiation 
-4 0  dB

M icrofone Impedance 
50 k ohm 

SSB System
Balanced Modulation 
8-pole C rystalfliter 

Keying
Block Bias Keying 

AF Response 
300-2700  Hz -6  dB 

Output Impedance 
5 0 -75  ohm

Receiver
Frequency Stab ility 

100 Hz per 30 min

Sensi t iv i ty
0 5 uV 10 dB S/N 8 0 -1 5  m 
1 0  uV 10 dB S/N 10 m

Speaker Output
1 W att 10% Dist.

Selectivity
2 4 kHz SSB - 6  dB 

0 5 kHz CW —6 dB 
Image Ratio 

50 dB 
IF Rejeption 

50 dB

Frequency Range
3 .5 - 4 1 MHz 
7 .0 - 7.6 MHz

14.0-14.6 MHz 
21 0—21 6 MHz
28.0 -28  6 MHz 
28.5-29  1 MHz 
29 1—29 7 MHz 
W W V10.0 MHz

D Fr. 2100 -  
HAM  - netto



MC-50

Ein speziell für den HAM 
konstruiertes dynam isches 
Mikrofon m it umschaltbaren 
Impedanzen von 
50 K i loohm und 600 Ohm 
auf einem in der Neigung 
verstellbaren teilver
chromten Metallsockel. 
Verriegelbare Taste für 
langen, und <PTT>-Taste 
für kurzen <Speach>. Das 
Mike ist abnehmbar, hat 
einen eigenen PTT-Schalter 
und kann am mitgelieferten 
Spiralkabel direkt ange
schlossen werden.
Preis komplett mit Kabel 
Fr. 1 0 0 -

. .

An SPITZER ELECTRONIC Bachstrasse 6 - 4 1 0 4  O be rw il
Telefon 061 7 4 7 7 7 6 6

\
\

\
Senden Sie m ir b itte  um gehend kostenlos:

□  P rospekte KW -Gerate □  K E N W O O D -Poster

□  P rospekte VHF-G erate □  A m ateu rw e ltka rte

□  A m a teu r-N e ttopre is lis te  □  P rospekte TR IO -M essgeräte

B e m e rku n g e n :______________________

\

Name:. 

Call :__

PLZ Ort:.

Vorname:.

Strasse:__

Tele fon:__
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M i t  d e n  b e s t e n  7 3  
Ih r  H A M - B e t r e u e r  
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100 kh z  
PROM 

RE F. OSC
O

+5V

U1

DECADE
D I V I D E R

X

+ SV

14

10 k H z  j
12
F I

U 2

DECADE
DIVIDER

+  5 V

Ts
14

12 1 k H z  1

10
2

U 3

DIVIDE  
BY 12

X

83 3
HZ

U1, U2 — T T L  decade-counter IC, Motorola 
MC7490P or equiv.

U3 — T T L  divide-by-12 counter IC, Motorola 
MC7492P or equiv.

♦ sv 14 U 12 il 10 5 8

14

0
u l  THROUGH U4

fr> n n n n a a .

TOP V IE W >
41 67 H z  TO

PHASE 1 2 3  4 5 6 7
DETECTOR

U4B
J 0

C FF

CO

I

<2r F ig . 5 — R eference-
frequency divider chain. 
No connections are made 
to IC pin numbers which 
are not designated in d ia
gram.

U4 — T T L  dual J K master-slave flip -flop (one 
section unused), Motorola M C7473P or equiv.

supply circuit provides highly regulated sources of 
+5.0 and +9.5 volts to the various other circuits.

Crystal Reference Oscillator

No specific circuit is provided for this oscilla
tor. The pilot model used a commerical self- 
contained oscillator module. Actually, almost any 
good crystal oscillator could be used, provided its 
output is compatible with the TTL  logic used in 
the divider chain. A higher frequency crystal 
oscillator could be used to avoid the high cost of 
100 kHz crystals. In this case, additional dividers 
would be required to generate the 100-kHz signal. 
Lor example, the 4-MHz oscillator only of Hoffs  
standard2 would require an additional divide-by- 
ten and a divide-by-four circi it.

Remember that the precision of the synthesizer 
output frequency depends on the accuracy of the 
crystal oscillator. Care should be taken to compen
sate for drift from any external causes.

Reference D ivider Chain

Fig. 5 shows the reference divider chain. Two 
MC7490P ICs, U l and U2, are each connected to 
divide by 10, the net result of their interconnec
tion being a division by 100. U3 is connected to 
divide by 12 and its output is divided by 2 in one 
section of U4, the other section being unused. The 
total division o f these four stages, U l through U4, 
is 2400, reducing the 100-kHz reference signal to
41.667 Hz. This 41.667-Hz signal will control the 
minimum size of the step by which the VCO can 
be moved; 41.667 Hz at 6 MHz represents 1 kHz at 
2 meters, following a multiplication of 24. Thus, 
output frequencies that are 1 kHz apart will be 
available at 2 meters.

The Phase D etec to r and O ut-o f-Lock Detector

The phase detector, Fig. 6, employs an 
MC4044P digital phase-frequency detector IC, U5. 
This chip contains three separate parts, a phase 
detector, a charge pump and an amplifier. The 
phase detector has two inputs, one connected to 
the output of the reference divider chain and the

other to the output of the programmable divider. 
The output o f the phase detector is connected 
directly to the input o f the charge pump by 
connecting pins 2 to 4 and 11 to 13. The output of 
the charge pump is taken from the common 
connection of pins 5 and 10. R I,  R2, and C l 
prefilter the output spike from the charge pump 
and greatly reduce the amount of filtering needed 
later. The input to the amplifier section, pin 9, is 
connected to a transistor which acts as an emitter 
follower. This arrangement reduces the loading on 
the charge storage capacitor, C2, connected to pin 
8, which is the output of the amplifier. This pin is 
also returned through a 1000-ohm resistor, R3, to 
+5 volts.

In this circuit the average dc voltage at pin 8 
depends on the phase relationship between the two 
signals applied to pins 1 and 3. I f  the signals are 
exactly in phase, the dc level will remain at a fixed 
voltage. I f  the signal from the programmable 
divider is higher in frequency than the signal from  
the reference chain, the dc level will decrease and if 
it is lower, the dc level will increase. This changing 
level is used to steer the VCO in the correct 
direction to maintain phase lock.

Unfortunately, the output at pin 8 is not pure 
dc. Present on the dc is a ripple voltage containing, 
primarily, the frequency of the reference chain,
41.667 Hz in this case. Naturally any ripple of this 
sort will frequency modulate the VCO and must be 
removed. This is accomplished by passing the signal 
through a low-pass active filter, Q1 and associated 
components, which begins to attenuate frequencies 
greater than 5 Hz.

Fig. 6 also includes the out-of-lock detector. 
This circuit is a pulse-width detector; phase lock is 
indicated by the relative width of the pulses on 
either pins 2 and 4 or 11 and 13. I f  the two input 
signals are in phase, either pins 2 and 4 or 11 and 
13 will be at a low logic level for a brief period of 
time, depending on whether the divider-chain 
phase is lagging or leading. In either case, the 
length of time either set of pins remains low 
depends on the magnitude of the phase difference.

2 H off, “ The Mainline FS-1 Secondary Fre- To disable the transmitter i f  the frequency goes 
quency Standard,'* QST% November, 1968. either too high or too low, U6A serves as a NO R
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gate for negative logic, the output being high if 
either input is low. When the output of U6A goes 
high, U7, a monostable multivibrator, is triggered 
into its timing state and pin 1 goes low for a period 
of time determined by the values of R4 and C3. I f  
U7 “times out” or resets before the output o f U6A  
returns to a logical zero, then both inputs to U6B 
will be high and the output o f U6B will be low, 
indicating an unlocked condition. On the other 
hand, if the output of U6A goes low before U7 
resets, no pulse will appear at the output o f U6B. 
R5 and C4 integrate the signal applied to U7 and 
introduce a delay to compensate for the delay 
inherent in U7. Without this there would be a brief 
pulse from U6B no matter what the phase differ
ence.

U8 is another monostable multivibrator with a 
useful property. Its timing period can be restarted 
at any point during the timing process. With the 
components shown, the timing period is approxi
mately 0.5 second. After U8 has been triggered by 
a pulse or a series o f pulses from Ü6B, the pulses 
must cease for 0.5 second before U8 will reset and 
its output at pin 8 returns to logic-level zero. This 
feature prevents the unlock output from switching 
on and o ff rapidly as the VCO swings back and 
forth seeking the locked condition. Only after the 
VCO has stabilized will the detector indicate a 
satisfactory lock.

The unlock output goes to a high logic level 
during unlock and can be used to illuminate a 
warning lamp and disable the transmitter. It cannot 
supply much current so additional circuitry may be 
necessary.

The VCO and O utput M atching N etw ork

The secret to a successful synthesizer is a stable 
VCO. Instability or phase noise will result in a 
noise-modulated signal. Because the feedback cor
rection inherent in the synthesizer will correct for 
any long-term drift, the VCO need not be carefully 
compensated for the effects of temperature, thus 
eliminating one of the biggest problems facing the 
builder of a conventional VFO. On the other hand, 
the VCO must be capable of excellent short-term 
stability. The feedback loop will not react rapidly 
enough to correct for frequency changes caused by 
mechanical vibrations and these will appear as 
modulation. Unless the VCO will stay on a given 
frequency as determined by the dc control voltage 
without the feedback loop, the phase detector will 
be continually correcting the frequency. The result 
is a signal that wobbles back and forth across the 
desired frequency. This cannot be avoided com
pletely, but good VCO design and construction will 
minimize its effect.

Fig. 7 shows the VCO. A lightly coupled 
Colpitts oscillator is tuned by a mechanically
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mdicBted. are-electolytic. No connections

01-04, mcl. — For text reference.
Q1 — For text reference.
^1 "R3# incl., R5 — For text reference.
R4 — Linear taper, low wattage.
U 5 M ^ ^ Ü .T 'freqUencv detect° '  IC, Motorola MC4044P or equiv.

dAHC« rnSir i«  StanCeS arC ° hms' k - 100°- F'x * l  resistors may
are m Â T ltn ? r * S  JE JrT"cr1° ,arads- Capacitors with polarity are made to IC pin numbers which are not designated.

~  TTL 9uad 2-input positive N A N D  gate (two 
sections unused). Motorola MC7400P or equiv 

U7 ~  TTL monostable multivibrator IC, Motorola 
MC74121 or equiv.

118 -  TTL retriggerable monostable multivibrator 
IC, Motorola MC8601P or equiv.
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Fig. 9 — Regulator portion of 
power supply, designed for 
operation from  automotive 
e le c tr ic a l system. This 
same regulator may be 
used with an ac-operated 
s u p p ly  which provides 
filtered 12 V dc at 600  
mA.

Q3 — Silicon npn audio power 
transistor (G E23, Motorola 
HEP703 or equiv.).

R6, R7 — Linear taper, low  
wattage.

Ü16 — 5-volt regulator IC, 1 A 
( National Semiconductor 
LM 309K  or equiv.).

U17, U18 — Voltage regulator 
IC , 200  mA (Motorola  
M FC 4060 or equiv.).

1 2 T0 I5 V  
D C  O -  

600 mA

♦ 9 .5  V

Aj 2N396

IM96I0
IN 4 0 0 f

2^00 —! L.

13 CASE) U17,U18

voltage adj

TO P  V IE W

TO
PROGRAMMABLE

ano reference 
”°  D/Vlf ER5

TO VCO 
AMPLIFIERS o

Ö0TT0M VIEW

EXCEPT AS i n d i c a t e d ,  DECIMAL VALUES o f  

CAPACITANCE a r e  in  MICROFARADS i pF  ) 
OTHERS ARE in PICOFARADS ( p F  OR ppF  ) , '  
RESISTANCES a r e  IN OHMS
fc 1 I 0 0 0  . M l  0 0 0  0 0 0 .

1000
VOLTAGEAOj . + 5 v  

T t T °  ro vco

to phase lock 
DEFECTOR 
<>a n d  o u t -

♦3V OF-LOCK 
DETECTOR

IQmF
10V

variable capacitor and a voltage-variable capaci
tance diode. The output is buffered by an FET  
source-foUower stage and amplified by U9, which 
provides additional isolation and gain. L2 is tuned 
to approximately 6 MHz with C6 and broad- 
banded by the 2700-ohm swamping resistor. Two 
low-inipedance secondaries are used to provide 
signals to the programmable divider and the trans
mitter matching network. L4 is of sufficiently low 
impedance that up to 20 feet o f RG-58/U coax can 
be connected between it and the input of the 
matching network.

T1 of the impedance-matching network, also 
shown in Fig.7, was designed to provide the proper 
output to drive a GE Progress Line transmitter. It 
is tuned by a variable capacitor to the center of the 
normal frequency range to be used. The pin 
numbers refer to those on an octal plug installed 
on the end ot a Minibox which houses the 
transformer and capacitors. The plug is inserted 
into the crystal socket on the transmitter.

The Programmable D iv ider

The frequency-selection circuit, a program
mable divider chain, is shown in Fig. 8. A single 
MC 4016P IC can be programmed to divide by any 
integer from 0 to 9. (Actually division by 0 is not 
mathematically defined. Instead the IC is disabled 
and will not count when so programmed.) The 
programming is accomplished by ungrounding a 
combination of four leads, arranged in the usual 
binary-coded decimal counting system as indicated 
on the diagram. For example, to divide by 5, pins 
14 to 5 would be ungrounded. It is usual in TTL  
logic to return the ungrounded pins to +5 volts to 
preserve the noise-immunity abilities. However, 
this was found to be unnecessary when the leads 
from the JCs were kept short. A suitable alternative 
for short leads is to connect 10,000-ohm resistors
from the +5-V supply to each division-selection 
lead.

By interconnecting the six ICs as shown, any 
division ratio from 140,000 to 149,999 may be

selected. The actual selection o f the division ratio 
is accomplished by binary-coded 10-position
thumb-wTieel switches. These switches display a 
single decimal digit while at the same time supply
ing the BCD equivalent of that digit between the 
common and the four switch leads. In this particu
lar application, it is easier to use switches with the 
“complement” output available to unground the 
proper lead automatically. Since the division ratio 
also determines the final output frequency at 2 
meters, the final output frequency in kilohertz is 
displayed directly on the thumb-wheel switches 
(with the exception of the high-order digits 1 and 
4, which are never changed and therefore do not 
require switching). Thus, a thumb-wheel display of 
6340, for example, would represent an output 
frequency on 2 meters o f 146,340 kHz, or 146.340 
MHz.

It is entirely possible to select a frequency 
falling outside of the amateur band. This might 
easily happen while selecting a frequency when 
driving at night. A simple circuit to prevent this 
can be designed around the fact that in binary 
notation, the numbers 4, 5, 6, and 7 all require the 
binary lead with a weight of four to be unground
ed. Therefore, when the synthesizer is programmed 

°P e,[ate within the range from 144.000 to 
147.999 MHz, the 1-MHz selection switch, S4 of 
Fig. 8, will have its 4 lead ungrounded and its 4 
lead grounded. Since the 4 lead is not used for any 
other purpose, it could be connected to a circuit to 
disable the transmitter if it is not grounded.

Po w er S upply

As mentioned previously, an extremely well 
regulated power supply is an absolute necessity.

he circuit shown in Fig. 9 was designed to 
regulate adequately in a mobile installation where 
supply voltage may vary widely. The program
mable and reference dividers are least sensitive to 
voltage variation and a single LM 309K , mounted 
on a heat sink, will provide good regulation. For 
the Y'CO isolation amplifier, a regulated source of
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+9.5 volts is obtained by using a 10-volt Zener 
diode and a pass transistor to boost the current 
capabilities of the Zener. To further improve 
regulation, the 2N396 was included as a constant- 
current source for the Zener diode.

Two MFC4060 IC regulators drop the 9.5 volts 
to 5 volts for supplying the VCO and the two 
detectors. The two potentiometers are required to 
adjust the 5-volt outputs.

Construction

It is impractical to give detailed layouts for the 
construction of the synthesizer. The one photo
graphed is an experimantally built version (a 
“ prototype”), and little attention was given its 
aesthetic qualities during construction. Obviously, 
printed-circuit boards are almost a necessity. Good 
rf-construction techniques should be used through
out, not only in the VCO but all other circuits as 
well. TTL switching wave forms will be seriously 
degraded if there is much stray capacitance in the 
wiring. The VCO should be built with an eye 
toward extreme mechanical stability, especially if 
the synthesizer is to be used for mobile operation. 
All interconnections should be shielded. I or con
venience, ICs can be mounted in regular sockets, or 
Molex Soldercon pins can be used.

A word about bypassing and ground loops is in 
order. The strangest noises can appear in the 
output of the synthesizer without adequate bypass
ing. Rapid TTL switching often causes spikes to 
appear on the 5-volt supply lines. While not 
specifically shown in the diagrams, .01-Jib disk- 
ceramic capacitors should be sprinkled liberally 
throughout the circuitry to bypass the supply leads 
to ground as close to the individual ICs as possible. 
Lor the same reason, tare should be taken to 
provide low-resistance ground paths between all 
parts of the circuit. If  several pc boards are used, 
do not rely on a metal chassis as a common 
ground. If  the boards are near enough to each 
other, the braid used to shield wires makes 
excellent ground strapping.

Adjustm ent and Use

The power supply circuit should be checked 
and the outputs of the MLC4060 regulators adjust

ed to +5.0 volts before the rest of the synthesizer is 
connected. The VCO can then be connected and 
checked for oscillation. With the dc control lead 
“floating,” the output frequency should be adjust
ed with the trimmer to approximately 5.6 MHz. 
The output should be stable and tree from extrane
ous noise.

The crystal oscillator and reference-divider 
chain can now' be connected. Zero beat with WWV 
a harmonic of the crystal frequency (or of one of 
the frequencies available from the divider chain, if 
the crystal frequency is not an integral subharmon
ic of a WWV frequency), and check the output of 
the divider chain with a scope. The output should 
be a square wave wit!’ a frequency of approximate
ly 41 Hz.

finally, connect the phase detector and the 
programmable divider. If all goes well, the VCO 
will lock to a 6-MHz frequency which, when 
multiplied by 24, gives the 2-meter frequency 
displayed on the thumb w'heels as described earlier. 
A frequency counter or well calibrated receiver is 
indispensible at this point. The output should be 
switchable from 6.00 to 6.17 MHz by setting the 
thumb wheels at 4000 and 8000 respectively. If 
the full range cannot be covered, try readjusting 
the VCO trimmer capacitor while measuring the de
control voltage to the VCO. This voltage ranges 
from 1.5 to 4 volts and the 2-meter band should be 
centered in this range.

R4 of the out-of-lock detector can now be 
adjusted so that the output pulse from U7 is from 
four to five microseconds wide. This width should 
be sufficient to allow minor variations in frequency 
without unlock and still disable the transmitter in 
the case of a serious phase difference.

The matching transformer, 1 1 of fig. 7, should 
be tuned for maximum drive to the transmitter. 
Bypassing the cathode of the oscillator tube in the 
Progress Line will increase the amplification avail
able.

I f  a synthesizer works properly, it is a joy to 
use. If  it malfunctions, it may be difficult to trace 
the cause without expensive test equipment. The 
VCO. crystal oscillator and power supply should 
not present any problems for the troubleshooter as 
the circuits are not unusual. The divider chain and

In the author's synthesizer, circuit boards were 
made by grinding the desired pattern on copper- 
clad material with a Dremel M oto-Tool. The board 
beneath the thumb wheel switches contains the 
programmable-divider ICs, and the board visible in 
the upper left corner of the chassis contains the 
phase-detector circuitry. At the upper right, below 
the rear-panel-mounted power supply regulator 
board, is the VCO board.



The matching-network adapter for the GE Progress 
Line transmitter is housed in a small metal box. As 
explained in the text, several feet of coaxial line 
may be used to interconnect the synthesizer 
output and the network pictured here.

phase detecto r require a high-frequency triggercd- 
sweep scope to examine wave fo im s. I f  the 
equipm ent is available, patience and perseverance 
w ill pay o ff. As a suggestion, check the o u tpu t o f 
the programmable divider. There should be a pulse 
170 nanoseconds wide w ith  a frequency o f  41 67 
Hz.

meters. On the o the r hand, there are many 
transm itte rs that could employ this “ crystal sub
s titu tin g ”  synthesizer. For this reason it was 
developed in its present fo rm . I hope others w ill be 
encouraged to m od ify  and improve upon the
noe irm

Conclusion
Versatile as this synthesizer is in supplying a 

frequency source equally applicable to any user o f 
the meter band, there is inherent one possible 
drawback. Because o f the 41.67-Hz reference 
frequency required fo r the small increments, the 
synthesizer may require as much as three seconds 
to achieve lock a fte r a frequency change or 
app lica tion o f power. Obviously a delay o f  this 
magnitude makes PTT ope ration impossible The 
so lu tion used in the p ilo t model was to leave the 
synthesizer runn ing continuously. The ou tp u t is 
su ffic ien tly  pure so that no signal was radiated into 
the ^-m eter band from  the synthesizer. An alterna
tive w ould  be to process the o u tp u t through a gate 
and sw itch the gate on and o ff.

Most c ircu its represent design compromises 
and th is one is no exception. Perhaps a better 
approach would be to  design a com plete transm it
ter w ith  the synthesizer operating d irectly  on 2

receiver locai-oscillator frequency fo r reception in 
add ition  to his transm itte r frequency, th is same 
basic c ircu it can be used. Rather than build ing  a 
complete second synthesizer, he can use most o f 
the existing parts in th is synthesizer fo r dual 
service by sw itching between transm it and receive. 
_or reception it would be necessary to  reprogram 

the programmable divider stage to provide a VCO 
o u tp u t frequency which, when m u ltip lied  by 24 
would be o ffset from  the received frequency by 
the am ount o f  the receiver firs t i-f. This could be 
arranged sim ply by adding a second set o f thum b
wheel switches and activating the appropriate set 

wither transm it o r receive. W ithout fu rthe r 
com plica ted circu its, however, this simple scheme 
w ould not provide fo r direct thumb-wheel frequen
cy readout during reception, nor would it be 
com patib le w ith  fast-break operation because o f  
the lockup tim e required afte r a frequency change.

Synthesis w ill undoubtedly become more 
comm on in the next few years. Once you have 
used a synthesizer, you w ill understand w hv.fqST— I
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METER
SIGNALS
FROM

Jim Kennedy K 6M 10/W B 40U C  
Department o f Physics and Astronomy 
University o f Florida

jP c o rS e r^ T P I^ B  or F  antenna farm. The right 
foreground array is a 7-element wide-spaced for 
27.5 MHz. In the foreground toward the left ate 
arrays for 25, 20, 18, and 15 MHz. Background 
antennas include a 22 M Hz “plus siqn” yaqi and 
wideband log periodic. • ,

A t a tim e  when the wo rds “ radio 
a s tro n o m y”  con ju re  up p ictures o f  

g igantic pa rabolics and com plex U H F 
feeds, it is a cu rious fact tha t one o f  the 
longest standing unsolved ridd les in this 
fie ld  is co m m on ly  stud ied w ith  a sim ple 
H F yagi.

The s to ry  o f  th is  puzzle begins in 1955 
when tw o  astronom e rs, K . L. F rank lin  and 
Bernard B u rke , were testing a new 22 M Hz 
radio telescope. Q u ite  unexpected ly , they 
discovered tha t p o w e rfu l sporadic rad io  
emissions were being received from  the 
v ic in ity  o f  the  p lanet Jup ite r.

Jup ite r is the largest o f  the planets in

ou r solar system. Th is giant has a d i a m e t e r  

o f more than 12 tim es th a t o f the ea rth 
and it  is so massive tha t it  is believed by  
some astrophysicists tha t it  just missed 
becom ing a true  star. Its  surface is shroud
ed by layers o f c louds beyond w h ich  lie 
some 12 kno w n  m oons. The fo u r  largest o f  
these moons are b righ t enough to  be seen 
w ith  a good pair o f  b inocula rs. In fact, 
they were discovered by  G alileo the firs t 
tim e he tu rned  his p r im itive  telescope on 
th is b r igh t ob jec t.

In the years since the in it ia l d iscove ry o f 
these radio signals, investiga tions have led 
to  a num be r o f  in te res ting  discoveries.



A m ong  these are tha t the emissions are 
essentia lly con f ined  to  a region below  30 
M H z. I hat is, to  the region covered by 
most conven tiona l com m un ica tion s  re
ceivers.

The energy con ta ined  in these bursts o f  
a c tiv ity  is so eno rm ous tha t they can be 
leadilv received by a th ree-e lem ent yagi 
and a conven tiona l receiver.

The ba nd w id th  o f  these signals is re la
tive ly  na rrow , som etim es no w ide r than 
300 kH z. Such an e ffe c t d e fin ite ly  suggests 
some k in d  o f  resonance e ffec t is associated 
w ith  the gene ration o f  these signals. When 
observed, these signals may appear on one 
frequency and then g radua lly  d r if t  in fre 
quency c ith e r up o r do w n  fo r  several 
megahertz and then d isappear.

I t  seems po s itive ly  established th a t the 
low e r the frequency, the greater are bo th  
the signal strength and the p ro b a b ility  o f  
occurrence.

When heard w ith  an A M  de tec to r the 
Jup ite r o r “ Jo v ia n " signals sound very 
m uch like  an unm odu la ted  ca rrier being 
swished back and fo r th  across the fre 
quency. Interspersed w ith  the swishes are 
shorte r pops. The swishes, w h ich  last on 
the o rde r o f  a second o r so, are som etim es

Main operating position at the U o f F  Jupiter 
radio observatory. Note the 75S-ls. *

called L ( fo r  “ lo n g ")  bursts. The L bursts, 
as shown in F ig. 1, are th o ug h t to  be 
produced by s c in tilla tio n  o r  “ tw in k l in g "  o f  
even longe r pulses. Th is tw in k l in g  is caused 
by the clouds o f  e lectrons tha t f lo w  o u t 
fro m  the sun and in to  the space between 
the ea rth and Ju p ite r th rough  w h ich  the 
signals travel.

The pops are o fte n  called S ( fo r  
s h o r t" )  bursts. These appear to  be caused 

by some mechanism at the source and th e ir 
exp lanation m ay w e ll be an im p o r ta n t clue 
to the cause o f  Jovian emissions.

J U P I T E R  N O I S E  S T O R M  

1 8  M C / S ,  S E P T .  1 4 ,  1 9 6 3  

G A I N E S V I L L E ,  F L O R I D A

C O S M I C  R A D I O  N O I S E -

0 1 1 5  
— t - L -

« 1 0 0  
—n __

0 0 4 5 *  0 0 3 0

' “i __
(E.S.TJ

Fig. I .  Typical pen-recorder tracings o f Jovian signals.



Directional Beams
A n o th e r  m ost curious e ffe c t is th a t the 

signals seem to  be d ire c tio n a l in  nature. 
That is, i t  appears as i f  the ra d ia tio n  is 
con fined  to  beams abou t 70° w ide and 
o rig inate fro m  specific  con f ined  areas o f 
the p lanet. O bse rvations ind ica te  th a t the 
emissions observed are o rig ina t in g  fro m  no 
more than th ree o r perhaps fo u r loca tions 
w hich  ro ta te  w ith  the  g iant p lanet. Radia
tio n  is detected o n ly  when those regions o f  
the p lanet face the ea rth . Measurements 
made by tw o  d iffe re n t techn iques suggest 
th a t the source size has an upper l im it  o f  
400  km , and may be as sm all as 3 km .

N a rrow  b a n d w id th , d ire c tio n a l beams, 
and fixe d  loca lized and lim ite d  sources 
qu ite  n a tu ra lly  lead to  the speculation tha t 
the signals m ay be the  result o f  some 
“ in te llig e n t”  a c tiv ity . Howeve r, pa rtia l ex
p lanations fo r  these e ffec ts , based on nat
ural occu rrences, ex is t and i t  seems p ro b 
able th a t fu r th e r investiga tion  w ill,  in  tim e , 
com plete th is  p ic tu re .

Figure 2 shows a diagram o f  storm  
occurrences as a fu n c tio n  o f  long itude  fo r  
the ro ta tin g  planet. I t  w il l be noted tha t 
three or perhaps fo u r d is tin c t sources, 
labeled A , B, and C are present.

The exp lana tion  o f  the discrete source 
loca tions may lie  in the supposed existence 
o f sho rt varia tions o r “ g litches”  in the 
p la ne t’s m agnetic f ie ld . Such anomalies are 
kn o w n  to  exist in the e a rth ’s fie ld  and can 
be supposed to  exist on Jup ite r.

Such glitches w o u ld  be fixe d  in the 
p la ne t’s fie ld  and ro ta te  w ith  the planet.

UJo2
UJ
*  At£ mDOoO
o 3

_j
® 7 « C<DO
CEa.

I

0
270*to*

Fig. 2. A  p lo t o f  the p robab ility  o f noise storm  
occurrence versus Jovian longitude illustrating  
sources A , B, and C distributed around the 
planet.

They cou ld  p rovide a co lle c tin g  place fo r  
e lectrons at some level in  the  m agnet
osphere and perhaps prov ide a site at w h ich  
some mechanism w ou ld  exc ite  these elec
trons in to  osc illa tio n .

A n o th e r more recent exp lana t ion  sug
gests tha t the sources are caused b y  fast 
e lectrons fo llo w in g  the m agnetic fie ld  lines 
in to  the uppe r atmosphere near the n o rth  
and south poles. These e lectrons w ou ld  
radiate in cone-shaped beams. Due to  the 
fact tha t the magnetic poles o f  Ju p ite r are 
inc lined some 10 to  its ro ta tio n  axis. Th is 
com b ina tion  leads to the beams o n ly  being 
aimed at the ea rth du ring tim es o f  J u p ite r ’s 
10-hour day. Th is gives rise to  the appear
ance o f  several sources w h ile  there may be 
as few  as tw o . In a general way th is  process 
bears some s im ila rity  to  th a t w h ich  p ro 
duces aurora here on ea rth . N o m a tte r 
w h ich  o f the m any exp lanations is co rrec t, 
the com b ina tion  o f  electrons and magnetic 
fie ld  w ou ld  p rovide the necessary (gyro - 
magnetic o r synch ro to n ) resonance e ffec t 
fo r  the na rrow  bandw id th  emissions, b u t 
no t necessarily the energy to  produce
osc illa tion .

Just what source o f  d r iv ing  energy does 
produce the oscilla tions? In  the beginn ing 
it  was though t tha t the rad ia tio n  may have 
been caused by ligh tn in g  strikes on the 
planet. However, measurements o f  the en
ergy received here on ea rth  ind ica te  tha t 
the energy o f  the Jup ite r “ no ise sto rm  
bursts is app rox im a te ly  101 1 tim es tha t o f  
an ea rth ly  ligh tn ing  b o lt!  Hence th is ex
p lanation  seems inadequate.

The Io  E ffect

A dd ing to  the con fus ion  about the 
source mechan ism is the m ore recen tly  
d iscovered Io e ffec t. Io  is the inne rm ost o f  
the fo u r large satellites discovered by Gal
ileo and is s lig h tly  sm alle r than ou r ow n 

m oon.
I t  has been fou nd  th a t a s ign ifican t 

num be r o f  the noise sto rm s occu r when io  
is in  ce rta in p referred pos itions  w ith  re
spect to  the various source locations. 
Hence, w h ile  sto rm s may occur at any t im e  
one o f  the  sources faces the earth , some
how  Io  enhances the p ro b a b ility  o f  a s to rm  
conside rab ly. F igure 3 illu s tra tes  tha t*w hen



r a t 'T IO N  OF IO 
FOR SOURCES C « A

Fig. 3. This illustration shows the positions o f Io 
which appear to trigger source B and source C 
and A  storms.

Io is at a pos ition o f 90° fro m  d ire c tly  
behind Jup ite r, source B is most lik e ly  to  
produce storms. In fact, as high as 98% o f  
all source B storms occur when Io  is near 
th is loca tion . ^L ikewise, when Io is at an 
angle o f 240° source C and sometimes 
source A are lik e ly  to  be active. O f course, 
not o n ly  must Io  be in one o f  these 

special positions, bu t s im ultaneously, 
the app ropria te source must be aimed at 
the earth.

One theo ry , called the “ dynam o h y 
pothesis, holds that th is m oon, o r ib itin g  
w ell w ith in  the strong magnetosphere at 
about 280,000 miles, conducts e lec tric ity  
well enough to in te ract w ith  the ro ta ting 
magnetic fie ld  o f the planet to  fo rm  a giant 
electrical generator. I f  th is were so, in 
certain positions it could pum p the large 
numbers o f  energetic electrons along the 
magnetic lines in to  the po la r zones to  cause 
the noise storms.

A  lu l l  understand ing o f  how  this comes 
about w ill undoubted ly  aid s ign ifica n tly  in 
solving the basic problem  o f why the 
storms occur at all. In the meantim e the Io 
e ffect provides a convenient way o f  actual
ly  p roducing fa ir ly  accurate pred ic tions o f 
when noise storms w ill occur.

Receiving the Noise Storms

Receiving signals fro m  beyond o u r ow n
ionosphere presents problems o f  its  own.
The same electrons tha t re flect 21 MHz
signals back to  ea rth and p rovide skip, also
re flect away incom ing signals fro m  beyond.
Consequently one must observe at times
when the ionosphere is “ transpa rent.”  Th is
is to  say, one m ust, in general, listen at 
n ight.

Th is all adds somewhat to  the com 
p le x ity  o f things since it  requires tha t 
Jup ite r be up at n ight. The re fore , it  is on ly  
possible to  listen fo r  Jovian signals fo r  
about six to  eight m onths o f the year. The 
1970 -1971  “ a p pa rition ”  began about De
cember 1970 and w ill end about Ju lv 
1971.

Receiving these storms is well w ith in  the 
capabilities o f  any amateur w ho has three 
or more elements on 15 meters. Th is, in 
com b ina tion w ith  any decent com m un ica
tions receiver w ill produce exce llent re
sults.

The on ly  d i f f ic u lty  is tha t most t r i 
banders do no t p o in t up (except perhaps 
after a high w in d !). Depend ing on the tim e 
o f f l ig h t  Jup ite r may be found as high as 
40 o r so above the horizon. T w o general 
solutions exist fo r this problem . One ap
proach w ould be to  arrange to  t i l t  the 
antenna. This can o ften  be done w ith  a 
small yagi by m od ify ing  the m ounting  
bracket and using a simple system o f  ropes 
to t i l t  the antenna, while using the ro ta to r, 
as before, to  change the azim uth. ( I t  m ight 
be added that such “ hayw ire ”  systems are 
s till used occasionally by “ professionals”  
today.)

The second so lu tion is to  do nothing  
AH ea rthbound ho rizon-a im ed antennas 
have at least one, usually many lobes aimed 
high in the sky, due to  ground re flec tion . 
Hence, i f  the antenna is pointed at the 
same azim uth as Jup ite r, there is a fa ir 
chance that h a lf the tim e Jup ite r w ill be in 
one o f these lobes. Needless to  say, how 
ever, the fo rm er system is more certain 
than the la tte r.

While Jup ite r does not radiate at 21 
MHz con tinuous ly , the Io e ffect pe rm its 
fa ir ly  good p red ictions to be made.



Since some storms occur w itho u t corre
lation to  the Io  effect, it is also possible to  
observe Jovian activ ity  on other than the 
predicted nights.

One should be careful not to confuse 
lightning discharges w ith  Jupiter. The raspy 
crash o f lightn ing is quite d iffe rent than 
the rounded swishing o f Jovian signals. 
Those living in areas o f high electrical 
activ ity  (such as here in Florida) w ill hear a 
good deal more lightn ing than Jupiter. 
Likewise, in the early evening or toward 
sunrise, those w ith in  skip distance o f such 
an area may also experience activ ity  o f this 
sort. Occasionally, i f  sporadic E is present, 
skipped lightning may occur at any tim e o f 
n ight.

Despite the veTy great s im ila rity  be
tween Jovian signals and that o f a carrier 
being swished across the frequency (when 
you use an AM  detecto r), this is on ly an 
illusion. I f  you use a product detector, do 
not expect to  hear a carrier going back and

fo rth  through zero beat. Both cases w ill 
yield only a strong rise in the noise that 
sounds like a carrier on an AM  detector.

The interested reader who wishes to 
pursue the matter o f theory and previous 
observations fu rther w ill find, in Radio 
Explo ration o f the Planetary System,1 an 
interesting and very readable account o f 
the Jupiter story. A t a somewhat higher 
level, the article “ The Magnetosphere o f 
Jup iter,” 2 available through most college 
libraries, provides an up-to-date review o f 
current work.

The author wishes to thank Drs. Alex 
Smith and George Lebo and their asso
ciates at the Un iversity o f Florida fo r 
providing the data in Figs. 1 and 2.
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BALUN UP or BALUN DOWN ?
T he use o f the balun, now that these are 

available in small and fairly inexpensive 
forms, is becoming more and more com m on, 
and the question o f whether the balun 
should be placed in the center o f the driven 
element itself and the feed line from  there 
on consisting ot a coax, or whether the 
antenna should be fed w ith twin lead and 
the balun used at the bottom  in the shack, 
becomes a question o f some importance.

It  might, therefore, be worth analyzing  
the advantages and disadvantages o f the two  
systems. Figure 1 shows the balun at the top  
in the antenna itself. There are two advan
tages to this setup: 1) S im plicity , it elim i
nates the central insulator in wire antennas, 
and does not require the 7212 feed line; and 
2) The feed line can be made less lossy, as 
the best air-spaced coax has lower losses
than 7212 tw in lead.

The disadvantages are in weight and 
weatherproofing. The balun w ith the weight 
of the coaxial cable usually weighs down

the center o f the driven element, so that it 
appears more as Fig. 2 than Fig. 1. It puts 
additional strain on the supports and, above 
all, lowers the center o f the antenna, which, 
in most antennas using half wave driven 
elements, reduces the efficiency. Where the 
center can be supported independently (by a 
third pole o ra  conveniently placed tree) this 
factor does not apply. In the case ot the 
inverted V which is supported in the center, 
obviously, this certainly does not apply.

I f  the balun is placed at the top in all the 
weather, it must be very thoroughly 
weatherproofed. This is especially im portant 
where the coaxial cable is connected to the 
balun. Not only will any water from rain, or 
snow, or ice which can seep into the jo in t, 
go down into the airspaced coaxial cable, 
but also corrosion can soon develop in the

IN SU LATO R

INSU LATO R  

•  —

C O A X IA L  FLE D LINE ------ * ] j

V
BA LU N

INSULATOR

COAX TEED LINE

Fig. 1. The balun at the top in the antenna itself.

Fig. 2. The balun with the weight o f the coaxial 
cable usually weighs down the center o f the driven 
element.



I
connectors themselves, involv ing either fre
quent inspection and maintenance, o r poor 
connections, giving rise not on ly to  lower 
effic iency but, above all, to T V I problems.

Figure 3 shows the balun at the bottom , 
in the shack. In this case, i f  no central 
support is used, the central part o f the 
antenna w ill be higher due to less weight in 
the center. This can increase efficiency 
noticeably where ha lf wave driven elements 
are used. There is also less weatherproofing 
problem. The connection to  the 7212 feed 
line can be soldered to the element, then 
covered w ith  a weatherproofing compound, 
and even slight water leakage is not like ly  to 
im pair the soldered jo in t fo r a long time. 
The 72£2 line is waterproof. The balun w ith  
its connections are n icely in the d ry in the 
shack, and no weatherproofing problem 
exists. It is nice and convenient fo r inspec
tion .

But, the feed line if  long can give greater 
attenuation. The best airspaced coaxial cable 
is defin ite ly  less lossy than 7212 tw in , and in 
the case o f beams designed for 52S2 feed 
line, there w ill be a mismatch o f 52 to 72  
or, roughly 1.4:1 SWR. ( In  the case o f 
beams, o f course, the weight o f the balun 
can be supported on the mast, though the 
w eatherproofing problem remains.) Except 
in the case o f beams designed for a 52S2 
impedance many antennas, like dipoles, 
show impedances nearer 7212 than 5212, in 
these cases an improved SWR may be 
achieved.

Apart from  the advantages and disadvan
tages mentioned above, there is another 
problem w orthy o f consideration, namelv 
T V I.

Theoretically , a coaxial line has its outer 
braid grounded and should, therefore, be 
incapable o f radiating. This applies o f  
course, only if  the SWR is 1:1 which it’ can 
only be at one spot frequency.

Furtherm ore, a conductor which groun
ded, is no longer grounded once one has 
travelled a quarter o f a wavelength from  the 
grounded point. In practice, this means that 
few outer conductors o f coaxial cable are 
tru ly  a ground potential for their entire  
length.

When I mentioned SWR of 1:1,  I re
ferred, o f course, to the fundam ental. How

INSULATOR
I INSULATOR INSULATOR 

—  •

b a l u n

72OHM TWIN FEED LINE

COA* TO TRANSMITTER

Xs
Fig. 3. The balun at the bottom, in the shack.

many feed lines show a 1:1 SWR at a 
harmon ic frequency? Here is where a T V I 
problem may be created. I f  the outer con
ducto r o f the coaxial cable is ho t to r f  at the 
harmon ic frequency, it may well radiate and 
cause T V I.

In  the case, o f a tw in line, the current in 
one leg is 180 out o f phase w ith  the current 
in the other leg, and they thereby cancel one 
another. This applies equally at the harm on
ic frequency as it does to the fundam ental. 
So that the tw in line gives the advantage o f  
cancellation o f any radiation from  the feed 
line.

O f course, only in theory are the currents 
in the two legs o f twin feed exactly  equal 
and 180 out o f phase. But in most cases, in 
practice, this is near enough effectively to 
reduce any radiation at the fundam ental or 
at a harmonic frequency effectively to re
duce the radiation to  negligible proportions.

For the purists there is, o f course, 
screened tw in feed line -  sometimes called 
tw in coax. Here the radiation from  the two  
legs o f the twin feed line cancels out, but 
any slight unbalance in the current resulting 
in a small am ount o f radiation (either on the 
fundamental or the harmonic) is screened by 
the outer braid. This need not be grounded 
as it acts as a Faraday screen, and only has 
to deal with very small amounts o f  radiation  
resulting only from any possible lack o f 
balance in the two legs o f the tw in line.

This screened twin feed is, however, only  
recommended for beams where the weight 
can be taken by the mast, as it is even 
heavier than normal coax. It is also often  
more lossy than unscreened tw in unless very 
large dimensions are used. It is only men
tioned here for its T V I  application where I 
found it very effective.

In this case the balun is also at the 
bottom  in the dry in the shack.

E. IV. Wagner G 3B ID
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Rund um die UKW
Die Überreichweiten des Jahrzehnts
Zu den Übe rre ichweiten auf VHF/UHF sind leide r nur zwei Berichte eingegangen. HB9IN arbeitete auf 
144 MHz unter anderem m it 12 G, 4 OZ, 1 LA, PA, SM. QTH-Kenner: ZL 49, AL 0 5 , 23, 56, ZM 42, ZN 38, 
ZO 14, EO 0 8 , ES 25, FR 43, 30, GP 31 usw. HB9BZ a rbeitete mit Stationen in Dänemark und Norwegen 
als neue Länder und e rhöhte sein Ländertotal auf 144 MHz auf 15. A lle QSOs wurden m it Antennen
richtung G lä rn isch-Speer gemacht. Auf 432 MHz hörte HB9BZ: DL3SPA, DK2GKX sowie DJ9VS. Auf 144 
MHz konnte bei HB9RG LA und GW gearbeitet werden. Der Länderstand ist som it auf 26 angestiegen. 
Auf 432 MHz wurde OZ e rre ich t und der Länderstand beträgt nun 15.
Nach v ielen Jahren wird am 15. Juni in Biel eine UKW-Tagung du rchgeführt. B itte reservieren Sie sich 
dieses Datum. Die Sektion Lausanne te ilt uns mit, dass die Frequenz 145,55 MHz fü r das Sektions-QSO 
am Montag 2030 und als Ausweich-QRG von 145,5 (M obil-Anrufrequenz) verwendet wird.

Oscar 6
Nach HB9WB, de r als erster Schweizer das «Satellit 1000»-D iplom erhalten hat, wurde D iplom 148 am 
11. Oktober 1973 an HB9RG und D iplom 187 am 4. Februar 1974 an HB90P verliehen.
Die ARRL benötigt d ringend eine Liste a lle r S tationen, d ie Zweiweg-Verbindungen über Oscar 6 
gemacht haben. Wer hat ausser HB9AGE, FU, IN, MDC, MGQ, OP und WB noch über Oscar 6 ge
arbeitet?

Neue Funkbake auf dem Jungfraujoch
In nächster Zeit w ird von de r Sektion Bern auf 144 MHz (genaue Frequenz wird später bekannt) eine 
Amateur-Bake m it einer Leistung von 0,5 W in Betrieb genommen. (HB9RG)

USKA 
Jahrestreffen 1974

18. Mai 

Winterthur 

Hotel-Zentrum Töss

OK Sektion W interthur

Aus den Sektionen

Bern
Das von HB9ADM redigie rte «Monatsblättli» der Sektion e rscheint nun unter dem T ite l «QUA de HB9F». 
Ab 18. Februar läuft über HB9F auf 3580 (±  10) kHz jew eils  am Montag und Freitag 1930 bis 1950 HBT 
ein Morsekurs. Die Sendung w ird durch HB9ABH betreut und dauert vorläufig bis Ende Ap ril.
Die interne QSL-Verm ittlung, bisher von HB9MB besorgt, hat nun HB90I übernommen. Neue Sende
konzessionen innerhalb der Sektion haben e rhalten: OM Käsermann HB9AZK, H indelbank, und OM 
Röthlisbe rger HB9MJY, Grafenried. HB9ARP befindet sich gegenwärtig im Dienste des IKRK in 
Jerusalem. HB9AKT kam Ende Dezember von einem IKRK-E insatz aus Pakistan zurück.

I USKA

0



Rx (MHz) Tx (MHz)
145,050 145,650
145,100 145,700

145,525
145,575

431,150 438,750

Rufton (Hz):

1160

Zusam m enstellung de r «Berner Kanäle«:

Kanal:
R2 
R4 
S21 
S23 
R74

' P rovisorisch; ab Frühjahr 1974: Relais Schiithorn 

Oberaargau

Â s s î s i s  s ä  s s s s f f j s s ü i s s r  ,n

Lausanne

Réunion de section: Centre de lo is irs  d Entrebois (Bellevaux). Lausanne, chaque vendredi dés 20 h

Bezeichnung oder QTH 
Relais M enz iw ilegg 
Relais Schwarzenbühl * 
S im plexkanal «Bern II» 
S im plexkanal «Bern I» 
Relais M enz iw ilegg

Beim Sekretariat erhältlich

Logbüche r /  Logs 
Normal USKA-Log 
Log no rm al de l ’USKA 
K leinlog fü r 1000 QSO’s 
Petit log pou r 1000 QSO’s

Briefum schläge /  Envelopes
Format C 6, m it Aufd ruck USKA, 500 Stück 
Format C 6, avec en-tête USKA, 500 p ièces 
Format B 5, m it A u fd ruck USKA, 250 Stück 
Format B 5, avec en-tête USKA, 250 p ièces

Abzeichen /  Insignes
USKA-Abzeichen m it Anstecknadel 
Insigne USKA avec épingle 
USKA-Abzeichen fü r O M ’s 
Insigne USKA pou r O M ’s 
USKA-Abzeichen, selbstklebend (10,5X5 cm)
Insigne USKA, d ’auto-co llant (10,5X5 cm)
USKA-Rhombus, K lischee 22><io mm, Ausleihe pro Monat
C liché losange USKA, 2 2 * io  mm, p rêt par mois
The Radio Am ateu r’s W orld Map, 91,5X128,5 cm
G reat C irc le  Chart o f the World, 70x72  cm
Taschenbuch fü r den Ku rzwellenam ateur
Agenda de I amateur d ondes courtes
Ad ressliste  de r HB9-Staiionen (Aktivm itgliede r)
Liste d ’adresses des stations HB9 (membres actifs)

W erbebroschüre «Was ist Amateur-Radio?»
B rochure de p ropagande «Qu'est-ce que le radio-amateurisme?»

P reise inklusive Porto und Verpackung
Port et em ballage inclu.

Disponibles au secrétariat

Fr. 4.—

Fr. 3.—

Fr. 36.20 

Fr. 36.20

Fr. 4.—  

Fr. 4.—

Fr. 1.50 
Fr. 3.50

Fr. 11.80 
Fr. 3.80 
Fr. 6.30

Fr. 4.—

gratis
gratu ite

* Plus Ve rsand ro lle

Voreinzahlung auf Postcheckkonto 30 -10397, USKA Bern 
Paiement d ’avance au CCP. 30 -10397, USKA Bern.



Zug
An der GV vom 22. Februar w urde HB9MGQ zum neuen P räsidenten gewählt. QSL-Manager und ex 
USKA-Sekretär HB9NL fe ie rte  sein 50. W iegenfest, wozu ihm seine Sektionsdelegation zu r nächtlichen 
Stunde ein Ständchen da rbot.

KENWOOD
PTT-konzessioniert für Funk-Anlagen +  Antennen-Techn ik

WEBSUN-ELECTRONIC WEBER +  CO.
Funk-Anlagen + Antenn an-Techn ik
Tel. 061 221959 HE9HQD HB9AAF Eulerstr. 77, 4051 Basel

Mutationen
Neue Mitglieder

HB9ARC Dr. Greta Hubacher, Schwimmbadweg 9, 8400 W inte rthur
HB9AYB Louis W. Staalberg, V illa  l ’ Idylle, 1299 Crans VD
HB9AYL Ju lie tte  Lanz, Elfenauweg 15, 3006 Bern
HB9AYT Ferdinand Tscharre, Zürichstrasse 55, 8184 Bachenbülach ZH
HB9AYU Jean-C laude Demole, Rue des Vollandes 8, 1207 Genève
HB9AXZ Hans Kneubühler, Gerenstrasse 13, 8305 Dietlikon ZH
HB9MDX Franco is Callias, Av. Relier 38, 1804 Corsier VD
HB9MHH Roland Chervet, Wegmühlegässli 4, 3072 Ostermundigen BE
HB9MHQ Richard Lehmann, Seestrasse 91, 8002 Zürich
HB9MIC Jean-Jacques Goy, Av. Chabliere 31 b, 1004 Lausanne VD
HB9MIM Hermann Sturzenegger, Lindenheimstrasse 1, 6032 Emmen LU
HB9MIU Fredy M uscionico, Pal Carpano, 6830 Chiasso TI
HB9MIZ Hubert Cabaset, Rue du Cheminet 60, 1400 Yverdon VD
HB9MJA Jean-Jacques Sinz, Randweg 7, 3013 Bern
HB9MJH Jürg Hodler, Stüssistrasse 77, 8057 Zürich
I2RML Mario Ronco ron i, Via Foscolo 35, Luino Italia

Augusto Battistoni, Via Pellegrin i 8, Luino Italia
Stefan L ie tti, Rue Bourgeoisie 12, 1950 Sitten VS
Peter Kessler, Handschinweg 5, 4460 Gelterkinden
Paul Purtschert, Blauenstrasse 22, 4054 Basel
Hans Niederer, Dohlenweg 1, 3600 Thun BE
Alfred Raggenbass, Aemmerliweg 42, 8050 Zürich
Georg Röthlisberger, Stöckgasse 54e, 3308 Grafenried
Max Suremann, F inkenweg 15, 3303 Jegenstorf
Hanspeter Fähndrich, C laridenstrasse 6, 8307 Effretikon
Rudolf Scherler, Sonnenrainstrasse 339, 4533 Riedholz
G ioacchino Fracasso, B irmensdorferstrasse 260, 8052 Zürich
Martin Folin i, Badenerstrasse 38, 8952 Schlieren
Jürg Fiechter, Schulhaus, 3327 Lyssach
A lberto  Wolff, Casella Postale 18, 6965 Cadrò
Gerhard C. Hermann, Unterwiesenstrasse 1, 8408 Wintethur
Franco d ’Angelo, Ueberlandstrasse 391, 8051 Zürich
Peter Althaus, Murtenstrasse 265, 3027 Bern
Kurt Reimprecht, Sonnenberg 5, 8630 Tann-Rüti
Peter Frey, Erlen 354, 9042 Speicher
Alo is Büchel, Landstrasse 66, 9490 Vaduz FL
Peter Schatzmann, Lochäckerstrasse 13, 8302 Kloten
W erner A ltwegg, Lothringe rstiasse 87, 4056 Basel
HansRudolf Balli, Sportweg 46, 3097 Liebefeld
Tony Bü rg i, Forstweg 56, 3012 Bern
M ichel Boccacin i, Chem. Degallie r 15, 1290 Versoix
M ichael Huber, Morgenstrasse 67, 3018 Bern

IW2AAZ
HE9GPN
HE9HLX
HE9HMC
HE9HUN
HE9HWL
HE9IBG
HE9ICV
HE9IIF
HE9IGK
HE9IMB
HE9IMF
HE9IMI
HE9IMW
HE9INA
HE9INI
HE9INE
HE9INS
HE9INW
H E 0IO D
HE9IOX
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A dre spànder ungen

HFWFH 
MR/jGO 
HB9PT 
MB90G 
HFWAGt j  
HB9AHP 
HB9A JR 
MB9AI O 
f If WA MG 
HfWAOG 
H BOA G Y 
HR9AUH 
F IfWA VG 
» If WAV I 
i tfWA VO 
> ’B '/.AW Q  
11 BOM AO 
H f W M f i f  
H f W M f  rj 
f IIWMI I 
I IH 9M G  
IIB9MC Ï 
I HlOM (, /

>'c*-  Bar~a**e 30e Ì124 Hlndelbank
/ / o 'g a r g  7 > / / 'y ' f t y j i H  esen 4 8051 Zü rich
;e d ' ch-Kare V c 'a  Sor ^engartenstrasse 55 8125 Zo llike rberg

Var>-iS V o ^ /  Ze g ra » t ^2 8182 Egg ZH
"  ar d 'I .scoa //aoernstrasse 69, 300/ Bern
*o ~ a s  -e o e '*  Probstweg 3, 4513 Langendorf 

Ha^s-Jdrg -a e '  Grosspîatzotrasse 10, 8122 Pfaffhausen
:y'  5 "  oerg Gewerbeschulstrasse 9. 8620 Wetzikon

//a *er / ' e '  A penbl ickstrasse 1, 3052 Zolllkofen 
-a  , Pcncr Op* konstrasse 51, 8050 Zürich 
Ro * G c 'oe der, Tósstalstrasse 65, 8488 Turbenthal 
iaoc ,es Schroter, Rue Fusion 52, 1920 Martigny 

E "o *  Veh i, Kusenstrasse 8, 8/00 Küsnacht ZH 
B '> 'o  Gtuder. Kirchstrasse, 5643 Sins 
V a r  Er ch G egrist Langacker 348. 8634 Hombrechtikon 
G a jd io  Terribilin i, Via Materno, 6616 Losone

Josef Hänggi, Eschenstrasse 16, 4142 Münchenstein BL
Matth ias Ziegler, Berglistrasse 12, 8/03 Erlenbach ZH
H a r  cruedi Pfandler, Rebbergstrasse 182, 8113 Boppelsen ZH
Rudolf Glutz, Eschenweg 15, 4528 Zuchwil SO
/✓erner Horat Käferholzstrasse 205, 8046 Zürich
V chael Huber, Morgenstrasse 67, 3018 Bern
Jorg Baumgartner, Weinbergstrasse 1/, 6330 Cham ZG
Robert Brunner, Gubelstrasse 29, 8050 Zürich
- ;rg  Holliger, Feldstrasse 8, 8/03 Erlenbach ZH

A w o B eg Keltenweg 18, 4125 Riehen BS
/ / a  ‘ er ben Wildbachstrasse 14, 4500 Solothurn
J c*o r Rrinz, Grofstrasse 37, 8887 Meis SG
He z Keller, Lindenstrasse 10, 4102 Binningen BL
He - z Bolli, Grundstrasse 4, 8307 Effretikon ZH
Ro and Gugerli, Nelkenweg 7, 4142 Münchenstein BL
R J d o  f Strahm, Kartausgasse 1, 4058 Basel
/  kfor Rufenacht, Chavezstrasse 25, 8162 Niedersteinmaur ZH

eo Aepli, Waldmattstrasse 17, 8135 Langnau ZH 
Uei! Suter, Raul Klee-Strasse 93, 3053 Münchenbuchsee 
//e rn e r Kern. Im Sonnentau 3, 4310 Rheinfelden AG
p \  S t; pha"  p * rren’ D ischmastrasse 22, 7260 Davos-Dorf GR 

e er Rueedi, Sonnenhof, 6206 Neuenkirch LU 
Rolf Herheuser, Nobsstrasse 9. 3072 Ostermundigen BE 
Christoph Zenthner, Im D ickloo 1, 8154 Obergaltt ZH 
Mauro M om belli, Via R Simen 9a, 6830 Chiasso TI 
A lfred Frisch, Schatzackerstrasse 8, 8303 Bassersdorf ZH 
Jrs Waber, Hagwiesenstrasse 2, 3122 Kehrsatz BE 

Andreas Blattner, Sandstrasse 46, 3302 Moosseedorf BE 
Alain N icole, La Residence, 1896 Vouvry VS 
Matth ias Kilian, Dürenerstrasse, D-5161 Merken DL 
Fritz Weilenmann, Hohburgstrasse 31, 3123 Belp BE 
Bernhard Steuri, W aldeggstrasse 1, 3097 Liebefeld BE 
Rolf Sauter, Schräger Weg 24, 9490 Vaduz FL 
Rolf Hirt, Lohzelgstrasse 11, 8122 Pfaffhausen ZH 
Gastone Domencon i, 6981 Neggio TI 
Erhard Schweizer, A re isliweg 10, 4437 Waldenburg BL 
Armin Rosch, Erlenweg 7, 4552 Derendingen SO 

h ilippe A. Vadi, Av. V ilbe rt 12, 1227 Carouge GE 
Kurt Kolb, Holzm oosrütistrasse 44a, 8820 Wädenswil ZH 
Hans-U lrich Kurt, Schlösslistrasse 49, 3008 Bern



Streichungen

t  R. Kuenzler, HB9AGX, Basel 
f  M. Moret, HB9F, Lausanne 
t  Rudolf Meyer, Basel 
I  Dr. P. Marmier, HB9LH, Zürich
t  Otto Frey, Brugg 
M. Annen, HB9GO, Carouge 
M Frick, ex 9YE, Neu S. Jürgen 
A Günther, HB9AHR, Thalw il 
P  Renkewitz, ex HB9ZV 
L Favre. HB9ABB, Berlin 
W. Anner, Delemont 
R Ansermier, Genève

A Bättig, Menz iken 
A. Bühler, Luzern 
T. Füglister, Zürich 
P. Haake, Chene-Bourg 
E Hafner, Zürich 
E. Hartmann, La Chaux-de-Fds. 
K. Hoyer, Effretikon 
R. Jayet, Lausanne 
W. Maier, DL6ET, Tuttlingen DL 
G. M ülle r, Baden 
H Oswald, HB9ZO. Bern 
M. Randone, K ilchberg

W. S idler, Baar 
E. W elti, Zürich 
N. Locher, Zürich 
A. W ettstein, M itte lhäusern 
T. Staehlin, Zü rich 
M. Steiner, Baar 
P. J. G illi, Chur 
J. Weber, HB9AMG, Bern 
Ch. Baer, U itikon 
W. Meier, Zürich 
H Sägesser, Zürich

Hambörse
Verkaufe: 2 m -Transceive r TRIO TR 2 E für CW/ 
SSB, Empfang vo rbere ite t. HEATH-Transceiver 
GW 14 m it Netzgerät 28,5 und 29,6 MHz. G round 
Plane G PA 3 von F ritzel. Dev. M ateria l. Telefon 
041 31 33 68.

Gesucht/Cherche: stn decam etric  +  2 m CW, 
SSB. VFO . . .  HB 9AOE op. Susi. 022 428766.

Verkaufe: Telecomm vo lltrans is to ris ie rtes  2 Mtr 
FM 12 Kanal-Gerät, 11 Kanäle bestückt, umschalt- 
bar HF 0,1, 1 und 10 Watt, Fr. 760.— . Cush-Craft 
Stacking Kits zum Aufbau von 2 20 Element-G rup
pen, Fr. 175.— . GW-52, Handy-Talk i, 28.5 Mhz, Fr. 
150.— . Neue Tonna 16 Element 2 Mtr-Beam, Fr. 
120.— . 2 M tr-Topfkreis-Antenne, neu, Fr. 25. .
Neue QQE 06/40, Fr. 35.— . Semco-Terzo mit Zu
behör, Fr. 2265.— . Hy-Gain 40 Mtr-Beam, Fr. 
250.— . M ikrophon SHURE 444 T m it eingebautem 
T ransistorverstärker, fabrikneu, Fr. 100. . GW-52,
Handy-Talk i, 11/10 Mtr, Fr. 150.— . Tel. 01 56 70 47.

Zu verkaufen: 2 Stück IC 20 X, m obil oder sta tio 
när, 2 m-Funkgeräte. 12 Kanäle, 1 Kanal davon 
bequarzt 145 MHz, m it Ton ruf. Absolut neuwertig 
und betriebsbereit zu Fr. 800.— . Rudolf Fehlmann 
jun., Seetalstr. 210, 5706 Bon isw il, Tel. 064 54 12 17.

Zu verkaufen: S tab ilis ie rtes Netzgerät 3 - 15 Volt/ 
10 Ampère (15 A Spitze), 2 unabhängige Aus
gänge, einzel regelbar, Strom und Spannungs
anzeige. Spannungsregler 2 x  MFC 6030, 2 Dar
lington-T ransistoren. Kom plett betriebsfertig , Fr. 
300— . HB9MIX, Telefon 01 48 09 32 ab 19 Uhr.

Zu verkaufen: Wegen Nfchtgebrauch: Ein 70 cm- 
T ransceiver PYE, neu revidie rt, type U 10 B, ufb 
Zustand. Bestückt für die Schweizer-Relais, mit 
Rufton. M it M ikrophon und Lautsprecher, Preis 
Fn 750.— . HB9RK, Tel. 037 22 69 68 nach 19 Uhr.

Verkaufe: RX TRIO JR-310; alle HAM-Bänder, Ext. 
und WWV; CW, USB, LSB, AM, m it Speaker. Neu
preis Fr. 925.— , absolut neuwertig Fr. 550. .
Telefon 01 89 3535.

Zu verkaufen: 1 Fernschreiber Lorenz m it Pult 
ufb Zustand, mit Converter RTTY (ST 5 a) be
triebsbereit, R ichtpreis Fr. 900. . 1 E lektron isch-
Voltmeter Heatkit IM-18 D mit Kabel, betriebs
bereit, R ichtpreis Fr. 180.— . 1 Funkgerät 27 Mc 
Noviton NH 620 1 WHF, Richtpreis Fr. 450.— 
Gesucht wird: Linear Endstufe SB 200 E. Mario 
Berger, HB9AVM, Susten VS, Tel. 027 6 71 66 oder
027 6 62 92.

Zu verkaufen: ab Lager Littau: Hy-Gain Antennen, 
12 AVQ 10-15-20, ve rtikal, Fr. 135.— . 14 AVQ-WB 
10-15-20-40 vertikal, Fr. 210.— . TH3MKIII, 3-el. 10- 
15-20 Fr 750.— . Balun BN-86, Fr. 60.— . Balun f. 
D ipol Fr. 35.— . HAM-KLINIK, Unte rw ilra in 52,
6014 L ittau.

Zu verkaufen: T rio-Line 599, bestehend aus TX-599/ 
JR599S (inkl. 2 m-Converter). Speaker SP599, ta
delloser Zustand. Abgabe nur en bloc Fr. 2000. 
bar. Anfragen an HB9AWW, Box 123, 8027 Zü rich 
oder Telefon Geschäft 01 7517 22.

C O

G e n e ra lv e r tre tu n g
fu r S c h w e iz  und  
L ie c h te n s te in

^ TÄ oRATR°22RNAB-40 AR-33 TR-44 HAM-M
WEBSUN-ELECTRONIC WEBER +  CO.

E^ - n . w i  » . . . I



Antennen für Kurzwellenfunk vag.-An.ennen » r  2-m und 70 cm
Amateurfunk-Antennenkatalog 1974 anfordern. Für jede Antennenanlage den richtigen Teleskop-Mast. Alle Grössen l ie fe rb a r

W E B S U N - E L E C T R O N IC  W E B E R  +  C O .
Funk-Anlagen +  Antennen-Technik  

Tel. 061 221959 HE9HQD HB9AAF Eulerstr. 77,4051 Basel

G#n.,»lv«rtf#tunB - -  l U F A f l / f i»uf Schweiz und ' n y
t '«chtenatem '*  J"

Verkaufe: H allicrafters SX 122 A m it E ichquarz 
Fr. 1100.— . H allicrafters HT 44 m it Netzteil Fr 
1000— . Tausche: Vibro Standard Keyer gegen 
V ibroplex Bug. V. Enderlein, HB9AXY, 34 Chemin 
Franço is Lehmann, 1218 G rand-Saconnex, Telefon 
022 98 42 05, qrl 335000.

Zu verkaufen: Frequenzzähler bis z irka 35 MHz. 
5stellige Nixie-Anzeige, um schaltba r kHz/MHz 
Eingang umschaltbar 50 Ohm/2 MOhm BNC/20 m v ’ 
Netz-/Batteriebetrieb, Quarzausgang 1 MHz. neu-

05641 8963600'~ '  P' Kemmler' 5222 U m iken, Tel.

?Ü,nSti9: Swan-350, 5-Bandtransceiver, 
m it Netzteil (fur Lizenzklasse D 1 oder D 2). H. von 

scher, 2560 Nidau, Tel. ab 8. März: 032 5199 71

Gesucht: gut erhaltener Empfänger, deta illie rte  
Offerten an Thomas Pesenti, Dr. Probstweg 3, 4513 
Langendorf, Telefon 065 2 77 36.

Zu verkaufen: T rio  599 Line m it M ik ro  (RX mit 2
Mtr. und CW -F ilter) Fr. 2200.— , Telefon 01 89 30 74 
abends.

Verkaufe: SE 92, 70 cm, be triebsbere it. HB9ATG 
Telefon 072 3 05 69.

Verkaufe: m akellosen TRIO RX JR599D m it Ga
rantie zu Fr. 1040.— , Telefon 01 2691 16.

D ie p raktischen

PLASTIKTASCHEN für QSL-KARTEN
Pro Set fü r 10X10 QSL-Karten Fr. 7.80 
vorausbezahlt.

Bestellungen an: Joe F. Kelle r, P. O. Box 21, 
6020 EMMENBRÜCKE/Sprengi 
Postscheck: 60-60495 Luzerrn.

AERIALS LTD

High Performance Antennas
Welt-Alleinverkausrechte:
VH F COMMUNICATION 
Erlangen

V e rtre te n  d u rc h :

carlo prinz
e

F R O M  E N G L A N D  CH 6904 Lugano P.O. Box 176
A u s k u n ft  a b  2 0  U h r  
T e le fo n  091 5 1 6 2 4 2

I l \ V l l l ^ y a y l l l - | j F -  i r r

f  hjjf iriiìv Ud
British Made are the Best !
W itte ru n g s b e s tä n d ig e  T rap s .  

F ü r d ie  S c h w e iz  und Ita lien

14



7 0 c m TRANSCEIVERS dès frs.300.

Nous avons une quantité importante de transceivers PYE, type U 10 B à 
vendre d’occasion. Ces appareils étaient fabriqués pour la bande 450- 
470 MHz; mais se transforment facilement en 432 MHz.

L’appareil complet avec boîte de télécommande et câbles: frs. 500.—. 
Le boîtier émetteur/récepteur seul: frs. 300. .

Pour tout renseignement, téléphonez à M. Bowman (HB9AKY) 

au 022 43 79 50 ou écrivez à
Lier Electronics S.A., 10 rue Marziano, 1227 Genève.

HAM-KLINIK
HB9ADP ex 5A1 TY

Service und Reparatur aller Fabrikate durch den 
SSB-Spezlalleten

Erik Seidl, Unterwllreln 62,6014 Littau
Telefon 041 239983, Abends ab 19.00 Uhr

HAM-KLINIK
Tel. 041 23 99 83
R. L. DRAKE 
TRIO KENWOOD 
ROBOT SSTV 
H Y -G A IN
CDE-ROTOREN

R. L. DRAKE

1775.—  
1875.—  
2175.—  

475 — 
395 — 
85.—

TRIO KENWOOD

TR2200 590.—
TR2200G 750.—
TR7200 995.—
TS520 2100.—

I TS515S +  PS 2150.—
i TS900 +  PS 3850 —

ROBOT SSTV

Mon itor70A 1348 —
Camera 80A 1348 —
M acrolens 235 —
Lens f = 1 .4 165 —
Lens f =  1.9 110 —
Cal Tape 20 —

R-4C
T-4XC
TR-4C
RV-4C
AC-4
MS-4

Antennen
QSO mit W IPIC und Hy-Galn Immer gut!
Verlangen Sie unseren Amateur-Katalog mit Preisliste

W. WIcker-BQrk)

Bern inastrasse 30 —  8057 Zürich 
Tel. (051) 469893

PTT-konzessioniert fü r Funk-Anlagen und 
Antennen-Techn ik

Prospekte über ZODIAC Funksprechgeräte anfo rde rn

WEBSUN-ELECTRONIC WEBER+ CO.

" - » Ä S  77.405, I M )



Generaldirektion PTT Radio- und Fernsehabteilung

Wie Sie sicher aus der Presse erfahren haben, ist vor kurzer Zeit die 
erste schweizerische Satelliten-Bodenstation in Leuk VS fertiggestellt 
und in Betrieb genommen worden. Würde es nicht gerade auch Sie 
interessieren, im Bereich dieser modernsten Anlage der Fernmelde
technik eine Aufgabe zu übernehmen? Sie als gelernter

FEAM oder EGM
haben die Möglichkeit, in der Nähe von prächtigen Winter- und Sommer
sportgebieten eine nicht alltägliche Tätigkeit zu finden. Wenn Sie über 
gute Kenntnisse von Kleincomputeranlagen sowie in der englischen 
Sprache verfügen, dann sollten Sie sich bei Herrn Seelhofer (Telefon 
031 62 36 12) näher über den Job eines Fernmeldespezialisten bei der 
Satelliten-Bodenstation und die Anstellungsbedingungen informieren 
lassen.

Schriftliche Anfragen und Bewerbungen richten Sie an die

Generaldirektion PTT Personalabteilung 3000 Bern 33



Feldstä rkeanzeigege räte 
ab Fr. 35.—

Stehwellenm essb rücken 
ab Fr. 49.—

HF-Generatoren
ab Fr. 175.—

NF-Generatoren
ab Fr. 161.—

Dekad. Abschwäche r
ab Fr. 112.—

Netzgeräte, regelbar und 
fix  ab Fr. 49.—
M illivo ltm eter 100/W bis 
300 V ab Fr. 224.—
RCL-Messbrücke

ab Fr. 187.—
Un ive rsalvoltm eter FET

ab Fr. 227.—

T ransistorprüfgeräte, 
Unive rsalprüfgeräte und 
Verschiedenes mehr.

ARMOLD AG
INGENIEURBÜRO / INDUSTRIEERZEUGNISSE Auskunft und Verkauf
CH -8057 ZÜRICH. OERLIKONERSTRASSE 57 Telefon 01 481331, HB9MHL

Treffpunkt
Schweizer Mustermesse Basel

Amateure und Interessenten treffen sich am Stand für Amateurfunk. 
Fahren Sie Ihr MUBA-QSO mit einer KENWOOD-Station. Testen Sie 
die neuen Modelle.

S P Ë T Z B H  E fm F m iilM in Œ  4104 Oberwil

Antennen und Zubehör von WEBSUN Weber +  Co. Basel

Halle 8
30.3. bis 8.4.1974

Belco Netzgeräte
Messgeräte

t= 3

»  #  0

1  o  O>'<t "•« ’To

Unterlagen durch

•  W '•■<“>, —,r: /



AZ 3652 Hllterflngen 2 i o 5

USKA B I B L I O T H E K
STUDER ARMI N  
R E I N A C H E R S T R . 1A 
4 1 4 2  MU E N C H E N S T E I N

TESTAVO 10

M0.1A I

* « mmh —rrr~ ■ '"Ufri ïïIit w

Messbereiche

Gleichspannung

Wechselspannung

Gleichstrom

Wechselstrom

Widerstand
Drehfeld
richtungsprüfung

Gerät
Prüfspannung
Messwerk
Empfindlichkeit
Spiegelskale
Max. Strichzahl
Nullkorrektion
Messerzeiger
Gehäuse

60 mV/1,5 V/6 V/30 V/60 V/150 V 
300 V/600 V
Innenwiderstand ca. 1 kß/V

3 V/30 V/60 V/150 V/300 V/600 V 
Innenwiderstand bei 3 V 
ca. 300 kß, darüber ca. 1 kß/V

1 mA/0,6 A /1 ,5 A/6 A

0,6 A/1,5 A/6 A/15 A/60 A 
Direktmessung über separate 
Buchse bis 60 A!

1 kß (20 ß in der Skalenmitte)

3 X 380 V, 50/60 Hz

Klasse 1,5 
2000 V 
Drehspul 
600 n A  
97 mm lang 
60

Thermoplast, schlagfest

Abmessungen
Gewicht

210 X 130 X81 mm 
ca. 950 g

MeSS' Unn-urÜ,geräte’ Vielfachmessgeräte, Ohmmeter, Isolationsmesser, Rohrenmessgeräte

Elektrische Schalttafelinstrumente, wie Strom-, Spannungs-, Fre
quenz-, Leistungsmesser, Betriebsstundenzähler

NEUBERGER -----
MESSINSTRUMENTE Ï Ï5S515SSS


