1974 Bulletin of Union of Swiss Short Wave Amateurs




Neue Amateur-Netto-Preise

Juni 1974, Preisénderungen wegen Kursschwankungen vorbehalten

DRAKE

KW-ELECTRONICS

Sommerkamp

STANDARD

R-4C
R-4C
R-4C
T-4XC
TR-4C
TR-4C
RV-4C
MS-4
AC-4
DC-4
DSR-2
2-C

MN-4
MN-2000
L-4B
SPR-4
W-4
WV-4
TV-42 LP
TV-1000 LP

KW 1000
KW 107

KW 108
KW E-Z
KW 101
KW 103
KW Balun
Kw

KW

KW

FR50B
FL2277 B
FT 250
FT 277 B
FV 277

IC 21 XT
TS 145 XT

C-4300
C-145
C-146A
C-826 MB
C-806 G
CV-100

Band-Receiver (ohne Zubehér) 1950.—
Accessory Filtres, per Stick 195.—
Accessory Noise Blanker 4-NB 235.—
Band Transmitter 200 Watt 2050.—
Band Transceiver 300 Watt 2100.—
Accessory Noise Blanker 34-PNB 330.—
Remote VFO zu TR-4C 395.—
Lautsprecher 95—
Netzteil 110/220 V zu TR-4C und T-4XC 415.—
Speisegerdt 12 V zu TR-4C und T-4XC 475 —
Digital Synthesizer Spitzensuper, verbes. Modell 10200.—
Band-Receiver 1100.—
Antenna Matchbox 300 W mit Wattmeter 425.—
Antenna Matchbox 2000 W mit Wattmeter 725.—
Linear Amplifier, komplett mit Netzteil 3295.—
Programable Receiver 2265.—
HF Wattmeter bis 50 MMz 225.—
HF Wattmeter bis 200 MHz 275.—
Low Pass Filter 200 W 45 —
Low Pass Filter 1000 W 98 —
Linear HF Amplifier 1200 W PEP 1595.—
Antenna Super-Match/Dummy-Load

HF-Wattmeter / SWR-Meter 545 —
Monitorscope c/w 2 Tone Generator, komplett 585.—
Antenna Tuner 225 —
SWR Indicator 125—
SWR Indicator+ HF Wattmeter 195 —
52475 Ohm 1000 Watt 32—
Trap Dipole Allband, mit Balun+ Koaxkabe! Lux. 228 —
Antenna Switch mit 3 Stellungen. Fiir PL 259 49—
Low Pass Filter — 1 KW PEP 52 Ohm 95—
Bandempféanger 745.—
Linear Ampl. 1200 W PEP 1545 —
250 W Transceiver mit Netzteil 1785.—
270 W. Transceiver komplet 2595 —
VFO zu FT 277 425 —
2-Meter Transceiver FM, 10 W 995 —
2-Meter Transceiver FM, 10 W 695.—
70 cm Transceiver, 5 W, 12 Kanile 1195.—
2 m Hand-Transceiver 1 W, 5 Kanile 585.—
2 m Hand-Transceiver 2 W, 5 Kanile 685.—
2 m Transceiver 10 W, 12 Kanile 865.—
2 m Transceiver 10 W, 12 Kandle 695.—
Zusatz-VFO fiir XMTR und RCVR 285.—

Radio Television Jean Lips AG

Dolderstrasse 2 — 8032 Ziirich 7 — Telefon (01) 326156
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Magere Antwort des Bundesrates

Im April 1974 berichtete der «OLD MAN= teilweise
uber eine Kleine Anfrage des sozialdemokrati-
schen Nationalrates Fritz Waldner. Dieser hatte
die neuen Bestimmungen fir Empfangsamateure
und die Beschrankungen fir Jedermannfunker als
wenig zweckmassig bezeichnet. Ende Mai 1974
genehmigte nun der Bundesrat folgende Antwort
auf den Vorstoss, soweit er die SWLs betrifft:

Empfangsamateure

Nach Art. 12 der Verordnung (1) zum Telegrafen-
und Telefonverkehrsgesetz vom 10.12.1973 blei-
ben fir alle in den Konzessionsvorschriften nicht
aufgefuhrten Konzessionen der Erlass besonderer
Vorschriften und die Festsetzung der Gebihren
durch die Konzessionsbehdrde vorbehalten.

Nach Art. 14 der genannten Verordnung ist die

,I Generaldirektion PTT fur die Erteilung der Kon-

zessionen zuslandig, die nicht einen o6ffentlichen
Dienst im allgemeinen Landesinteresse betreffen.
Gestitzt darauf schuf die Generaldirektion PTT
Konzessionen zum Empfang nicht-Gffentlicher
Sendungen, fasste diese Konzessionen bei der
Revision der Konzessionsvorschriften in einer
Klasse |ll zusammen und vereinheitlichte die Ge-
bdhren. Die Klasse |ll enthalt u.a. die Radioemp-
fangskonzession llle tir den Empfang der Sen-
dungen von Amateur-Hadiostationen.
Nicht-Gffentliche Sendungen, so auch jene der
Radioamateure, lassen sich in vielen Fallen nur
mit Spezialempfangern abhdren. Nach den beste-
henden Konzessionsvorschriften muss der Handel
diese Apparate wie bis anhin den PTT-Betrieben
melden.

Der Verwaltungsaufwand fiir den Geblihrenbezug
ist verhaltnismassig klein. Die Regalgebiihr wird
janrlich im voraus erhoben, doch beabsichtigen
die PTT, sie spater zweimonatlich gemeinsam mit
der allgemeinen Fernmeldegeblhrenrechnung zu
beziehen.

Der Bundesrat hat fir die Anliegen der Empfangs-
amateure Verstandnis und will ihnen diese Tétig-
keit nicht unndtigerweise erschweren. Er sieht
deshalb nach neuer Regelung auch davon ab,
den Erwerb einer Rundfunk-Empfangskonzession
zu verlangen, wenn die Amateure keine &ffentli-
chen Sendungen empfangen. Dagegen erachtet

| er es als angemessen, dass fir den Empfang der

Radiostationen eine bescheidene Regalgebiihr er-
hoben wird.

(Ein Kommentar von HE9HHH folgt im August).

Redaktionsschluss fiir die ndchste Nummer: 10. Juli




Urgent Message de HB9AEN

Vous, l'inconnu qui étes monté au Chasseron
entre 13 et le 22 mai pour pénétrer par effraction
a la station portable de HBSAEN, peut-étre lirez
vous ces lignes... Lorsque aprés avoir fracturé 2
portes, vous avez dérobé un transceiver SEMCO
144 MHz avec tous ces accessoires, soit micro,
H.P. Lafayette dans un boitier métal, une paire
d'écouteurs stéréo, un VFO séparé SEMCO, un
enregistreur UHER avec son micro de reportage,
une Boussaole Buchi dans un étui cuir, vous étes
redescendu satisfait de votre vol.

Bien entendu vous serez sur |'air avec cetle sta-
tion que j avais un peu transformée en en y ajou-
tant deux prises femelle Tuchel, une pour un re-
lais, I'autre pour le VFO séparé, ainsi qu'un com-
mutateur sur le panneau avant.

Vous oserez lancer appel pour contacter ces
radio-amateurs qui forment une grande famille,
toujours préts a se rendre service. En avez-vous
conscience?

Ne croyez vous pas qu'il eut été préférable de
demander & HBOAEN si vous pouviez venir trafi-
quer a sa station, pour autant que vous ayez une
licence, il aurait peut-étre eu beaucoup de plaisir
a vous héberger sous son toit.

Peut-étre le conaissez vous..? Oserez-vous lui
serrer la main, en le regardant dans les yeux, si
vous le rencontrez?

Inconnu, HBSAEN ne serait pas a l|'aise, dans
votre peau.

Vielleicht werden Sie diese Zeilen lesen, Sie der
Unbekannte, der zwischen dem 13. und dem 22.
Mai auf den Chasseron gestiegen ist, um dort
an der portablen Station HBSAEN einzubrechen...

Funkamateur kontra Jedermannfunker

Zwei Turen haben Sie aufgebrochen, dann haben
Sie folgende Apparate gestohlen: einen SEMCO
144 MHz Transceiver mit allem Zubeh6r, namlich
Mikrofon, Lafayette-Lautsprecher in einem Metall-
gehduse, einen Stereckopfhorer, einen getrenn-
ten SEMCO-VHF, ein UHER-Tonbandgerat mit Mi-
krofon, sowie einen Buchi-Kompass in einem Le-
deretui. Dann sind Sie wieder hinutergestiegen,
voller Zufriedenheit mit lhrer Arbeit.

Sicherlich werden Sie mit dieser Station, die ich
unter Hinzufigung von zwei Tuchel-Steckdosen
— die eine fir ein Relais, die andere fur den ge-
trennten VFO — sowie eines Schalters aul der
Frontplatte, leicht umgebaut habe, auf dem Band
zu hdren sein.

Und Sie werden es wagen, mit Radioamateuren
Verbindung aufzunehmen — Radioamateuren, die
Mitglieder dieser grossen, immer hilfsbereiten
Gemeinschaft sind. Haben Sie denn kein unwoh-
les Gefiihl dabei?

Glauben Sie nicht, es ware besser gewesen, wenn
Sie HBY9AEN gefragt hatten, ob Sie nicht an seiner
Station mitarbeiten kdnnten — vorausgesetzt na-
turlich, Sie haben eine Konzession. Es wére ihm
bestimmt eine Freude gewesen, Sie als Gast unter
seinem Dach begrissen zu kdnnen.

Vielleicht kennen Sie ihn sogar? Werden Sie ihm
jetzt mit ruhigem Gewissen die Hand geben und
ihm in die Augen sehen kdnnen, wenn Sie ihn
wieder treffen?

Unbekannter, HBOAEN wére dusserst unglucklich,
wenn er in lhrer Haut stecken wurde.

Mini-Contest 3./4. August
Bodenseetreffen 13./14. Juli
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Herr Blaser von der GD PTT bittet mich, allen Amateursenderkonzessiondren nochmals mitzuteilen,
dass nur Konzessionare der Klasse D von der PTT als Funkamateure betrachtet werden. Die 27 MHz-
Konzessionare werden von der PTT als Jedermannfunker bezeichnet. Die PTT hat diese Klarstellung
der Bezeichnungen auch den Vorstinden der verschiedenen Jedermannfunk-Vereinigungen mitgeteiit.
Fur falsche Darstellungen in Zeitungen kann die PTT (und auch der PTT-Verbindungsmann) die Ver-
antwortung nicht Gbernehmen.

Mit dieser Mitteilung ist dieses Thema fir den PTT-Verbindungsmann endgliltig abgeschlossen, und ich
fihre hierzu keine weitere Korrespondenz mehr. (HBATU)

DX-News

Die DX-Bedingungen waren im Berichtsmonat recht mager. Nur abends war auf dem 14- und 21 Mc-
Band etwas regerer Betrieb, wobei auch einige Pazifikstationen wie VR4BS und 3D6AZ auf dem 21 Mc-
Band um 15 Uhr und SW1AU auf dem 14 Mc-Band um 18 Uhr gearbeitet werden konnten. Sonst herrsch-
ten auf den hoheren Bandern ofters Short-Skip-Bedingungen.

Die Contest-Saison beginnt mit dem «Colombian Independence Day Contest= vom 20.7. 02 Uhr bis 22.7.
01 Uhr in CW und Phone. Es folgen der Europdische DX-Contest, CW-Teil vom 10.8. 01 Uhr bis 12.8.
01 Uhr und zur gleichen Zeit der «RCA 1974 DX-Contest» von Argentinien. Die Reglemente kénnen beim
Unterzeichneten wie gewohnt gegen SASE bezogen werden,

In diesem Monat kdnnen wir HB9DI zum Sticker fir 160 Bestatigungen im DXCC Mixed gratulieren.
Zur Contest-Saison gd luck es vy 73 de HBAMO.

Das Sekretariat bleibt vom 13, Juli bis 3. August 1974 geschlossen.




DX-Log

3,5 Mc-Band: 0100-0300: EAGBQ-
ZS5LB-EP2VJ 2100-2400; 4X4, OD5
7 Mc-Band: 0600-0900: CE3ED, HC2TV, KZ5PW,
YN1DVG-VK3XI

14 Mc-Band: | 0300-0600: OH'AH-HK2, 4, 5,
OX3CS, YV, KDQITU (USA), TI2AJF, VA2WJ (VE)-
OD5-ZL, VK2, 4 0600-0900: OJ7 MA-HK2DHX,
KZ5BC, KVAFZ-DJ3DH/ET3, 9G1DY-JY5IS, JYETC-
KC4USV (Antarktis), 3D6AZ, {Fidschi) 0900-1200:
KH6HDB 1200-1500: KR4ITU (USA)-OD5 1500-1800:
C31BT-A7XA 1800-2100; 9Y4VU (CW)-SQQITU
(SP), IASTEZ-KV4AD, FPBYL, VP2DM, PJBAK/PJ7,
FM7AL, FY7AN, HIBEJH-5Z4RS, EL2FN, VQ9R,
5U7BB, 9X5SP, XT2AP-EP2MJ, AP2KS, 9K2AM,
BQBAC, A9XW (Bahrain)-KGEJBE, SW1AU 2100-
2400: YV, VP2SG, VP2VBH, VP2ITU, HChHM,
YS1WPE, WA3SBW/6Y5, ZF1AP,

21 Mc-Band: 0300-0900: JA 0900-1200: OJ)MA-
7PBAB, 3B8DQ, A2CCY-JA-3DGAZ 1200-1500:
3B8DQ, A2CCY-AP2AG, VU2ABV, XWBBP- 3DEAZ
1500-1800: VPBLP-ZS, G6WBAAD, 5RBSD-8M2BO
1800-2100; KJ1ITU (USA), YV, FYTAE, VP25Q-CRE,
7, 9G1DF, ZD8TM, CR5AJ

28 Mc-Band: VP2AR, PJ2VD-5Z4LW
Bemerkenswerte QSL-Eingéinge: HBIACM: 4K1A
(Antarktis), HBSAMO: FR7AT, VP5CW, VP2SQ,
SYIMA, VSS5MC, KHEBB, 3BS8DX HBSAQW:
VP2GLE, VP2VBH, TGI9YN, A7XA, 3B6CF, PJ2CZ
HBSUD: SYIMA HBIMO: SY1IMA, FP(OCA,
MP4QBK, JTOKOK, HHIDL, ZD7KH HESHZA:
5X5NK, OJ O MA.

Logausziige von HBSAMO, HBSAQW, HBSDI,
HBOUD, HBAMO, HE9HZA und HESIHA.

PY2FIZ, VE-

Sektionsberichte
Seklion Aargau

Senden Sie lhre Logauszige und Bemerkungen
bis spéatestens 10.Juli 1974 an Sepp Huwyler,
HBOMO, Leisibachstrasse 35a, 6033 Buchrain.

DX-Calendar

Amsterdam Isld. FB8ZB, 14237, 1815. QSL via
FBUS. Tromelin Isid. FR7ZL/T, 14226, 1450, 21047,
1145, 14009/049, 0530. QSL ab Februar 1974 via
F8US. FR7ZL macht Ende Juli QRT! Jordan, durch
JY9GR, 14003, 1920, 21267, 2000. QSL nur via Box
565, Amman. Sudan, SM4ARS/SU, 14274, 1950.
QSL via SM4CIM. Yemen, 4W1AF, 28550, 1030,
14217, 1820, 21260, 1840, 0785, 2400. QSL via
DJOZB. Tonga Isld. A35AF, 21315, 0930. QSL via
Box 19, Vav'u, Tonga Isld. A35AK, 21300, 0500, am
Wochenende 21400 ab 0600. A35FX, 14312, 0850,
14260, 0950. QSL via ZL4AFZ. Bangladesh,
PA D IWH/S2, 21336, 0650, 14225, 1535, 14277, 1730,
14227, 1940, oft auf 14235, 1535. Brithis Phoenix
Isid. VR1PD, 14290, 0720. Brunei, VS5SJ, 14275,
1500. QSL via JA2KLT. Swan Isld. HRESWA, 14267,
070, 14185, 0815. QSL via Hal Hoots, 4 Bandera
Dr. Bedford, Mass. 1730, USA. Marcus Isld. durch
JABIEV/JD1, ab Mai bis Mitte August. Auf allen
Biandern QRV. QSL via JABJL. Agalega Isid.
3B6CF bleibt ein weiteres Jahr.

QSL-Adressen
VE3AII/SU, VE6CBJ/SU, via B46 George Street,
Sydney, Nova Scotia, Canada. — SU7AG via Box
201, Niamey. — BR1X via Box 164, Georgetown. —
8R1G, via Box 853, Georgetown,

73 es best DX de HBIMQ

Am 5. April fand im Restaurant Aarhof in Wildegg die Generalversammlung der Sektion Aargau statl.
In einem ausfihriichen Jahresriickblick liess Prasident Gottfried Irminger, HB9T!, das vergangene
Vereinsjahr nochmals vorbeiziehen. Dabel konnte der Zuhorer feststellen, dass die Sektion sehr aktiv
war. Leider verloren wir im vergangenen Jahr unseren Freund Hans Riniker, HBI9XA. In seinem Ge-
denken erhoben sich die Versammelten.

Der TM Heinz Altschul, HBOAQB, berichtete {iber die technische Arbeit und hob dabei die Contestarbeit
der Sektion besonders hervor. Als Einzelstationen beteiligten sich einige OMs am H 22, NMD und
XMAS-Contest, alle mit gutem Erfolg.

Die fortschreitende Teuerung hatte unserer Kasse erstmals ein kleines Defizit beschert. Diese Tatsache
veranlasste die Versammlung, den Jahresbeitrag angemessen zu erhohen. Die Jahresrechnung wurde
mit bestem Dank an den Kassier Bruno Wist, HE9HFI, und mit speziellem Applaus fir die exakte
Rechnungsfihrung, genehmigt.

Unser TM HB9AQB ist amtsmiide geworden. Er liess sich wegen grosser QRL-Belastung nicht mehr im
Amt bestitigen. Es blieb uns nichts anderes ibrig, als ihn mit dem besten Dank aus dem Vorstand zu
entlassen. An seine Stelle tritt Paul Keller, HBAXA.

Das Jahresprogramm fiir 1974 sieht verschiedene Anldsse vor. Neben den alljéhrlichen Contests H 22
und NFD sieht das Programm einen Familienhock im Sommer, einen Chlaushock im Dezember und die
Mitwirkung am JOTA vor. Neben diesen mehr geselligen Anlassen fuhrt die Sektion Aargau in diesem
Winterhalbjahr wieder einen Morsekurs durch.

OMs, welche in die Gegend des Kantons Aargau gezogen sind, werden freundlich eingeladen, den
Stamm der Sektion Aargau (jeden ersten Freitag im Monat im Rest. Aarhof in Wildegg) zu besuchen.
Wir freuen uns, die neuzugezogenen OMs in unseren Kreis aufzunehmen. (HB9AQF)
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Neue Mitglieder
. HB9GQ EVU Sektion Ziircher Oberland, Postfach 3, 8610 Uster ZH
HBOMK Gabriel Miiller, Inselheim, Freiburgstrasse 41, 3010 Bern
HBSAAL Peter Demme, In der Breiti 8, 8902 Urdorf ZH
HBSAAR Walter Pfeiffer, Gundelingerstrasse 490, 4053 Basel
HB9AXK Dr. John E. Burgoyne, Ch. de Barbolet 14b, 1213 Onex GE
HB9BAD Urban Jansson (SM5BCK), Bielstrasse B8, 2560 Nidau BE
HBOMAD Erhard Rebmann, Im Griie, 3775 Lenk I. S. BE
HBOMAF Ernst Wyss, Brunngasse, 3855 Brienz BE
HBOMAG Hansrudolf Wyss, Brunngasse, 3855 Brienz BE
HBOMHZ Carlo Molteni, 6826 Riva San Vitale TI
HBIMJW Hubert Bollhalder, Feld, 8881 Tscherlach SG
ex OK3TQF Georg Fest, Kochstrasse 19, 8004 Ziirich
HESDAD Marcel Aebi, Rue des Mouettes 9, 1227 Genéve
HESDNJ Michel Berger, Rte. A. Fauquez 4, 1018 Lausanne
HESGLP Fritz Staufer, Seonerstrasse 174, 5704 Egliswil
HESGTZ | Niggi Zinsstag, Gerbergasse 45, 4051 Basel
HES9HEN Rudolf Zimmermann, Luzernerstrasse 88, 6010 Kriens
HESMAH Daniel Stettler, Bubenbergstrasse 15, 3700 Spiez
HESHYY Charles Blauer, Thujastrasse 42, 8038 Ziirich
HESIPF Hansjérg Maier, Bahnhofstrasse 21, 9450 Altstitten SG
Walter Amacher, Granatweg 8, 3004 Bern
Leonce Dorsaz, Vers I'Eglise, 1926 Fully
Ernst Fischer, Erlenweg 13, 4528 Zuchwil
Ottmar A. Furrer, Spriinglistrasse 10, 3006 Bern
Markus Gerber, Azurstrasse 11, 8050 Ziirich
Marylou Girardet, Rue Bourgeoisie 14, 1950 Sion
Edgar Griinenwald, Im Weidli, 8624 Griit/Wetzikon
Walter Heri, c/o Jean Lips AG, Dolderstrasse 2, 8032 Ziirich
Fred Hollinger, Alte Landstrasse 40, 8800 Thalwil
Marcel Kampfer, Gartenstrasse 9, 4950 Huttwil
Hermann Mdélders, 3825 Miirren
Roland Nuesch, Sonnenweg, 9442 Berneck
Fredy Riedle, Zelgstrasse 114, 8134 Adliswil
Willy Schodler, Fuchsenried 23, 2504 Biel
Hans Schulthess, Wattstrasse 9, B050 Ziirich
Heinz Stahelin, Im Chétzler, 8905 Arni
Ernst Stalder, Fuhrlimatte, 3453 Heimisbach
Guiseppe Tamburella, Gundelingerstrasse 478, 4053 Basel
Rufzeichenénderungen
HB9AYS Paul Gantner, Postfach, B880 Walenstadt SG
HBSAZR Hans Michel, Kappelisackerstrasse 129, Ittigen BE
HBSAZT Markus Schleutermann, Schubertstrasse 25, 8037 Ziirich
HBO9AZW Patrick Jung, Kappenbiihlweg 14, 8049 Ziirich
HB9AZX Hans-Ulrich Kurt, Schldsslistrasse 49, 3008 Bern
HBOBAB Jurg Allemann, Nordstrasse 127, 8037 Ziirich
HBO9BAG Markus Miller, Herderstrasse 46, D-45 Osnabriick BRD
HBO9BAH Giorgio Geiger, Via Camponelli 29, 6604 Locarno TI
HBOMJY Georg Réthlisberger, Stockgasse 54e, 3308 Grafenried BE
HBSMKC Erwin Jacobs, Lotzwilstrasse 4, 4900 Langenthal BE
HBIMJZ Anton Signer, Pizolstrasse 23, 7310 Bad Ragaz SG
Korrektur:
HBOAZL Josef Ulrich, Uberlandstrasse 285, 8051 Ziirich

Zu unserem Titelbild: Die Sektion Thun am NFD 1957. An der Taste (rechts) unser alizu friih verstorbene

Freund Fred Jenk, HBOTT.
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TRANSISTOR RF POWER AMPL. (1) uebers srier woeco

e following discussion of transistor rf
ﬂowcr amplifiers assumes the reader
knows his alphas and betas of transistor
theory. He may also have had some experi-
ence with transistors in audio and small
signal applications. The experience will have
conditioned him to the importance of pro-
tecting transistors from excessive voltage and
heat. But transistors perform so much differ-
ently as rf power amplifiers than they do in
other applications that the previous exper-
ience is not essential to understand the
discussion.

Figure | is the diagram of a typical
transistor rf power amplifier. Transistors
I72-2w ZN5590
INPUT

I3.6V

have largely replaced vacuum tubes in com-
mercial and amateur VHF mobile transmit-
ters at power levels up to 100 watts or so.
Their compactness and high overall efficien-
cy more than compensates for their high
first cost. But, except in specialized applica-
tions, rf transistors quickly price themselves
out of the market at power levels above a
few watts in equipment operated from the
commercial power lines.

As standard automobile and aircraft bat-
teries deliver nominal voltages of 14 and 28
volts, it is hardly coincidental that most rf
power transistors are designed to operate at
these voltages. Incidentally, the 28 wvolt

S0 OHMS
10 WATTS

L2 L3
gl Pmumm
c2 c3
|

Fig. 1. Typical transistor rf power amplifier.

transistors are appreciably more efficent and
cost less, watt per watt, than the 14 volt
units.

Virtually all modern rf power transistors
are silicon NPN’s and are usually operated in
the common emitter configuration. Early rf
power transistors were easily destroyed by
momentary overloads, transients, and stres-
ses developed in tuneup operations. Newer
units will not take unlimited abuse, but they
are more rugged than the older ones; some
of them will even survive being operated as
rated voltages and rf drive into an open load
circuit for at least a short time.

Operating Parameters

In quick review, the more important
transistor operating parameters are voltage,
power output, heat dissipation, frequency,
and power gain. Of these, excessive voltage is
most dangerous to transistor life. A momen-
tary voltage overload of 25% may desiroy a
transistor.

BV ep — breakdown voltage, collector to
emitter, base open — defines an absolute
emitter peak voltage rating established by

the transistor manufacturer using pulse tech-
niques. For the user, however, VCCpax IS
usually a more useful figure. VCCpax is the
maximum safe dc voltage that can be applied
between the collector and the emitter of a
transistor under any condition of operation.

Typical rated dc VCCpyx values are 80%
of BVieo for continuous wave (CW) and
frequency modulated (FM) services and half
that value for high-level amplitude-modu-
lated (AM) service.

Also critical is the transistor base-to-
emitter voltage. It has a breakdown rating of
three to five volts for virtually all rf power
transistors. Fortunately, base voltages are
normally quite low in properly operated
amplifiers. In class-C amplifiers, for example,
the base is often grounded for dc¢ through a
low-resistance rf choke, or the base may be
slightly reverse biased for highest amplifier
output. Conversely, transistor rf linear am-
plifiers (class-B service) are often slightly
forward biased for lowest distortion.

As forward bias increases steady collector
direct current rapidly, it may be necessary to
reduce the collector de voltage somewhat to
prevent excessive transistor heating, current




“run-away,’” and ‘‘second breakdown'' when
the transistor base is forward biased.

Power input and heat: Each transistor has
a maximum dissipation rating; but, in most
units, the maximum rating applies only if
heat sinks or other precautions keep the
transistor case temperature to a maximum of
25 degrees, centigrade. Higher case tempera-
tures require reducing the power input,
improved case cooling, or greater transistor
output efficiency.

In itself, the maximum direct current
rating of a transistor is seldom too im-
portant, as other maximums are usually
reached before maximum current flows. As a
matter of interest, however, peak rf collector
currents in power amplifiers are normally
three to four times the indicated dc value.

Current runaway: All transistors tend to
draw increased current as they become
hotter. And as the current increases, the
transistor gets hotter, and so on. Normally,
current and temperature values rapidly stabi-
lize. But if the transistor overheats, current
increases so rapidly that the transistor may
be destroyed.

Something like current runaway but more
rapid is “second breakdown.” It results from
the emitter current being concentrated in a
small area of the emitter to produce a
pin-hole short in the emitter junction.
Second breakdown problems increase with
frequency and seem particularly trouble-
some in single sideband amplifiers.

One way to control second breakdown in
rf power transistors is “balanced-emitter”
construction. It consists of dividing the
transistor emitter into up to 100 or more
segments and connecting the segments to-
gether via internal, low-ohmage resistors. As
the current in one segment begins to increase
beyond the current in the other segments,
the comesponding increase in voltage drop
across its associated resistance limits the
current through that segment.

Besides helping to control second break-
down, balanced emitter construction intro-
duces a small amount of negative feedback
into the transistor amplifier. This feedback
improves linearity and stability. Power gain
1S also decreased slightly, but this is of no
practical importance in most rf power ampli-
fiers.

Gain, frequency, and stability: The cur-
rent gain of a transistor is usually measured
at a frequency of 1 kHz. As illustrated in
Fig. 2, however, the gain varies with frequen-
cy. The shape of the gain-frequency curve is
similar for all transistors, although the fre-
quencies involved may be different.

Following the curve, the 1 kHz current
gain remains essentially constant as the
frequency is increased until a knee in the
curve is reached. The point in the knee
where the transistor current gain has
dropped to 70.6% of its | kHz value is called
the transistor “‘cut-off frequency.” In terms
of power, the point represents a 3 dB loss in
gain. Beyond the knee of the curve, the
transistor current gain decreases at the rate
of 50% per octave,

In applications (such as high-fidelity
amplifiers) where uniform amplification of
frequencies over many octaves is required, a
cut-off frequency at least as high as the top
frequency to be amplified is required. While
many power transistors have low cut-off
frequencies, it is not difficult to find audio
power transistors with cut-off frequencies of
around 20 kHz.

It is difficult, however, to construct
transistors that have both high-power capa-
bilities and high cut-off frequencies. Conse-
quently, power transistors with cut-off fre-
quencies are very rare; nevertheless, transis-
tor rf power amplifiers for frequencies up to
and above 500 MHz are common. Obviously,

Powzr Gain Decreases

eips gy B GG st O 0fB0

D — Fre juency Increases

Fig. 2. Typical gain-frequency curve of all transis-
tors. Their power gain is essentially constant from
dc to the transistor cut-off frequency (fc), where it
has dropped 3 dB. From fc to frequency ft, the
power gain decreases at the rate of 6 dB per
octave — equivalent to a 3 dB per octave decrease
of current gain,




transistors are useful far above their cut-off
frequencies. The story is this:

Above its cut-off frequency, the current
gain of a transistor continues to decrease al
the rate of 3 dB per octave (equivalent to a 6
dB decrease in power gain) until the current
gain has decreased to unity or 0 dB. The
frequency at which the current gain drops to
0 dB is called the “current-gain, bandwidth
product,” for the reasons illustrated, and is
identified by the symbol Fr.'

Although the transistor gain varies in-
versely with frequency above its cut-off
frequency, a conventional signal is so nar-
row, compared to an octave, on frequencies
above a MHz or so that all components of
the signal are amplified equally. On the
other hand, the fact that transistor gain does
decrease above its cut-off frequency is one
reason that rf power amplifiers are practical.

You see, the dynamic characteristics of
large-signal transistors change so radically
during each operating cycle that neutrali-
zation to control self-oscillations in transis-
tor if power amplifiers is ineffective. But
experience has shown that, if power gain is
held to a maximum of approximately 15 dB
per stage, a well-designed transistor rf power
amplifier is stable without neutralization.

Power gain is controlled by selecting a
transistor that is operating approximately
two octaves below its Fr frequency. Com-
mercial practice is to aim for a gain of
around 10 dB per stage for a typical transis-
tor; so that inserting a particularly “hot”
transistor in the amplifier will not push the
stage into instability,

As most commercial and military mobile
services operate on frequencies above 100
MHz, most rf power transistors are designed
to operate at these frequencies. As a result,
their power gains are embarrassingly high at
frequencies below 30 MHz. Nevertheless, a
number of audio and switching transistors
with Ft's between 10 and 100 MHz work
satisfactorily as rf power amplifiers in the
lower-frequency amateur bands.

I. The transistor still has power gain at freguency
ft, even though ils current gain is unity there. This
follows because the transistor outpul resistance is
greater than ils input resistance. This fact & of
minor importance, excepl when an effort is made
to make a transistor operate al the highest possible
frequency.

Why the frequency Fr is called the
*‘current gain bandwidth product:” Assume
that a transistor has a current gain of 1 dB at
400 MHz. One times 400 MHz equals a
product of 400 MHz. At 200 MHz (one
octave lower in frequency) the (ransistor
current gain is 2. Two times 200 MHz equals
400 MHz. at 100 MHz, the product is 4 X
100 MHz =400 MHz, etc. As power varies as
to the square of the current, the power gain
of this hypothetical transistor is 4 (6 dB) at
200 MHz and 16 (12 dB) at 100 MHz.

Coupling circuits: A transistor or tube is
useless as an rf amplifier without means of
coupling power into and out of it. To do the
job efficiently, the coupling devices must
match the impedances of the transistor or
the tube to its source and load impedances.
In the process, the coupling circuits provide
selectivity to prevent distortion products
generated in the amplifier from reaching its
load — especially important when the load is
an antenna.

An output circuit Q of 10 to 12 is usually
sufficient in vacuum tube rf amplifiers. But
rf power transistors normally generate more
distortion products than tubes do: therefore
higher Q, resulting in greater selectivity, is
desirable in transistor coupling circuits.

Simple parallel-resonant or pi net
coupling circuits normally work well with
the high impedances of vacuum tubes. But
transistor impedances are so low that other
types of coupling circuits are desired in rf
power amplifiers. A simple L network, for
example, can be designed to match virtually
any resistance or impedance to virtually any
other impedance or resistance. Unfortu-
nately, when the ratio between the two
impedances or resistances is low, the resul-

tant Q of the L network is low.
Fortunately, two or more networks may

be combined to obtain the desired Q and
impedance match. In Fig. 1, for example,
the input circuit is § simple L network, and
the output circuit is a combined L-pi net-
work.

The second part of this articles continues

the discussion of the design of transistor rf
power amplifiers. It also contains all com-
ponent values for practical transistor ampli-
fiers for the amateur frequencies between
3.5 and 148 MHz.
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Die Kosx-Antenne

don UV Schwenger Ul & JG 5447 Monchng!

AUt der Suchie nach einem einfach herrusielienden Rundsirahlen Ty 2-m-Fia
Belrel stet ich wn ARRL Antenna Book 1949 |1 aul Seite 214 aul einen rurzen
Ertirel mit cer Derschen The Conrisl Amenng” Es wurde dsray! Flirgie v
dek dwse Poleane sich wegern ihves llachen Alsiratiungswinkels voreinhg® yon
Sgengnnien ) -Rotennen unisrscheide

Erole Versuche reiglen, dafl eine slwas abgewandelte Form durchaus cen Er-
watlyngen enlsprach Bewulit war die Antenne von vormherein als Umner-Dacr-Aus-
Tahruny geplant um sie den anlichen Gegebenhelen anzupassen Immermn durte
Ces Y mgnchen OM nteressant sein, der wegen QORM mit dem Hausbestizer oder
w85 sich aur um en Urlaubs OTH handell, aul sine Auflenantenne verzichtien mys

e tuer yurgelsgle Austuhrung ist die drtte Version. Sie wurde veranlaft durch
#in Bauslemen! das den MI-Spezialisten kaum bekannt sein durfte, namlich eine
Wilehrohikupplung der Firma Wastfalia Separator AG, 474 Oaeide (West! ) Dieses
Plemenl kann van der genannten Firma unter der Bezeichnung  Milchrohrkupplung
volistandig, KL NW 74 Bestelinummer 7009-4827-100" bezogen werden. Auf Abb. 1
gehoren die Teile 3,4, 5 6 und 7 dazu. Die vollstandige Kupplung kostet 12 DM

Damit dumte Ihnen, heber OM, der erste Schreck genommen sein, Hi! Was lhnen
Junghleint, st dwe Herstellung der Telle 1, 2, 8,9, 10 und 12. Teil 11 finden Sie in
gt Fuchenschublade der XYL oder in einem Haushaltsgeschaft, eine Gummikappe
£um erschilull angebrochener Salillaschen.

feil 12 15t zweimal anzulertigen, einmal fur die Vorderseite und einmal fur die
Muckssine WMl einer Hundzange ist die Herstellung einfach.

Purae Teile B und 9 (Abb. 2) ist ein Stuck Messingblech von 0,5 mm Dicke
NG Gen Amessungen 50 x 80 mm erforderlich. Wenn Sie das Blech kleiner nehmen,
Gt es Fummer beim Aussagen! Aul diesem Blech werden die beiden Teile ange-
nssen Lie Stellen, an denen die Bohrerspitze eingesetzt werden soll, werden leicht
angerornt Die U-dormige Linie fur den Sageschnitt auf Teil 9 wird mit der ReiB-
nagel gder der Zirkelspitze markiert. Auf Teil 8 ist zum Einfadeln des Sageblatts
gl der spater heraustallenden Scheibe 20 (0 ebenfalls ein Loch vorzusehen. Jetzt
werden die vier Locher gebohrt (Hartholzunterlage!). Dann spannen wir in die Laub-
sage €in Metslisageblatt mit allerfeinster Zahnung ein und sagen zunachst die U-
tarmige Lirue in Teill 9 ein. AnschlieBend wird die Scheibe 20 @ aus Teil 8 heraus-
geschnmes Jelzt erst greifen wir zur Blechschere und schneiden das Uberste-
ende Blech wey, das bis dahin noch zur Versteifung diente. Sie wissen naturlich,
aak man mcht gleich auf das EndmaB geht, sondern zunachst einen Rand von 1
bis 7 mm stehen (3Bt Erst mit einem zweiten Schnitt wird das genaue MafB von
Y efrment Teil B st damit fertig. Teil 9 spannen wir jetzt in den Schraubstock
&0, ung swat so, dali der U-Bogen nach oben steht und daB die Schraubstock-
Lacken gewissermalien die Mittellinie der beiden nebeneinanderliegenden 2-mm-
Lochier bilgen Hun drucken Sie mit dem Finger von hinten gegen den U-formigen
Lappen, bis er mi der Scheibenebene ungefahr einen Winkel von 45° bildet. Das
ubers Lnde des Lappens wird mit der Zange so abgebogen, daR es ungefahr 3 mm
uber der Scheibenebene legl

Lier aigenthche Strahler besteht aus einem mit Messing uberzogenen Eisenrohr
il sinam Aullendurchmesser von (genau') 30 mm. Ein Rohr von 1 m Lange kostete
hiai B /7 DM Deramige Rohre werden als Gardinenstangen fur schwere Vorhange
/erwendsl Die Massingaullage ist ein nahtloses Rohr von 0,15 mm Wandstarke,
walirtend das Bisenrohr geschlitzt ist. Besorgen Sie sich ein 1 m langes Stick und
sagen Sie sich zu Hause zwel 470 mm lange Stucke ab. Verwenden Sie dazu eine
leingezalinte Sage, damit die Messinghulle nicht ausreift. Wichtig ist, daB der Sage-
sthnitt genau senkracht zur Rohrlangsachse erfolgt. Es ist nutzlich, wenn Sie an der
tagestelle varher swel Bandagen aus Isolierband aufbringen, deren Abstand der
Breite des Sageschnitts entspricht. Die Sageflache ist mit der Schlichtfeile zu glat-
len, wobst mit sinem Anschlagwinkel kontrolliert wird, ob der Sageschnitt wirklich
rechtwinklig zur Achse ariolgte. Notfalls mit der Feile nacharbeiten

Am Tell 1| werden, gleichmaBig am Umlang verteilt, drei Doppelschnitte mit




der Sage gemacht, und zwar 3 mm tief. Die entstehenden Lappen von 5 mm Breite
werden um 45° nach innen gebogen. An ihnen wird mit einem Tropfen Lot der Ring
(Teil 8) befestigt. Uberstehendes Lot ist mit der Feile zu entfernen. Dann sind die
beiden Osen (Teil 12) anzuléten, und die Gummikappe (Teil 11) wird aufgesetzt.

Am Teil 2 sind ebenfalls drei Doppelschnitte anzubringen, jedoch 5 mm tief.
Die entstehenden Lappen werden entsprechend dem Schnitt E-F auf Abb. 3 nach
innen umgebogen. Der obere Rand der Rohre, der spater in die Rohrkupplung ein-
gefuhrt wird, ist zu glatten, seine Kanten sind zu brechen.

Sehnitt C-D
(S-tach vergrifert)
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Koax-Antenne,
vollstandig

Abb. 1. Abb. 2.

Zur Vorbereitung des Koax-Kabels auf den Einbau sind noch zwei Teile 10
(Abb. 4) erforderlich. Sie stammen aus M 45- Schallplatten, aus denen sie heraus-
gedrickt werden mussen, wenn man die Platten in einem Automat laufen lassen
will. Ihre drei ,Speichen” mussen um 5,5 mm geklrzt werden. Sie dienen zur Zen-
trierung des Kabels im Rohr.

Die beiden Teile 10 werden ein Stick auf das Koax-Kabel aufgeschoben. Dann
wird im Abstand von 60 mm vom Kabelende ein Ringschnitt um den Kunststoffman-
tel gefuhrt und das Mantelstick nach cben abgezogen (a). Vorsicht, daB bei dem
Schnitt nicht das darunterliegende Kupfergeflecht beschadigt wird! Jetzt (b) wird
das Kupfergeflecht in Pfeilrichtung etwas gestaucht. Dadurch 1aBt es sich leichter
entflechten. Die einzelnen Drahtchen werden umgelegt (Doppelpfeill), so daB sie
einen Strahlenkranz um das Kabel bilden (c). Diese ,Strahlen” werden zu drei um
120" versetzte Gruppen zusammengefaBt und zwischen Daumen und Zeigefinger
verseilt. Jetzt schieben Sie das obenliegende Teil 10 bis 10 mm an das Ende des
Kabelmantels hoch (Abb. 3, Schnitt E-F) und dricken auf der Oberseite einen
Wulst UHU hart hin. Hier folgt eine Zigarettenpause, bis der Kitt trocken ist. Dabei
ist darauf zu achten, dall das dreibeinige Scheibchen winkelrecht auf dem Kabel-
mantel sitzt. AnschlieBend laBt man das Kabel mit dem Ende nach unten hangen
und bringt auf der Ruckseite ebenfalls einen Wulst UHU hart an.

Das so vorbereitete Kabel wird von unten in das Rohr (Teil 2) eingefuhrt, bis
die Kabelseele und die drei .Seile” ungefahr 30 mm oben herausragen. Jedes Seil




wird in die fur es bestimmte Kerbe am oberen Rohrrand gelegt und so umgeknickt,
daB es auf der AuBenseite des Rohres langs aufliegt. Eine provisorische Bandage
aus Tesafilm oder -band halt die Seile fest.

Jetzt werden die drei Seile auf den nach dem Rohrinneren umgeklappten Lap-
pen festgelotet, und die Kerben werden ebenfalls mit Lot ausgefillt. Nach Losen
der provisorischen Bandage werden die uberstehenden Seilenden abgezwick! und

die Lotstellen glattgefeilt.

Die aus dem Rohr herausragende Kabelseele wird auf 14 mm gekurzt. Dann
wird 4 mm Uber Rohroberkante ein Ringschnitt durch die Isolationschicht der Ka-
belseele gefuhrt und die Isolation nach oben abgezogen.

AnschlieBend wird das zweite Teil 10 ca. 10 mm vom unteren Rande des un-
teren Rohres (Teil 2) auf dem Koax-Kabel mit UHU hart befestigt. Siehe dazu
Abb. 1.

Jetzt beginnt die Montage der beiden Strahlerhalften in die zu Anfang er-
wahnte Kupplung. Zunachst nehmen wir die Kupplung auseinander: Uberwurfmut-
tern (Teil 3) abschrauben; Stahlringe (Teil 4) und die geschlitzten Kunststoffbuch-
sen (Teil 5) herausnehmen. Es bleiben der Grundkarper (Teil 6) und das fest ein-
gebaute Innenteil (Teil 7) aus Weichgummi ubrig.

Legen Sie jetzt das Rohr mit dem eingebauten Kabel quer vor sich auf den
Tisch, wobei das Kabel iber die linke Tischkante herunterhangt. Jetzt schieben Sie
von rechts auf das Rohr: Die Uberwurfmutter (3), den Stahiring, der Absatz zeigt
nach links (4), die Kunststoffouchse (5) und zum SchluB den Grundkérper (6). Das
Rohr muB sich in dem Gummi-Innenteil fihren. Man muB das Aufsitzen des Rohres
auf der umlaufenden Rippe des Gummi-Teils deutlich fiihlen. Dann wird die Kunst-
stoffbuchse hineingeschoben, bis sie fihlbar auf dem Gummirand aufsitzt, dann der

Stahlring und schlieBlich wird die Uberwurfmutter aufgeschraubt und maBig fest
angezogen.

E___ Schnitt E-F
r (5-tach vergronert)
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Abb. 3. Abb. 4.

Wenn Sie nun von oben in die Kupplung hereinschauen, sehen Sie den Mittel-
leiter des Kabels in den oberen Teil der Kupplung hereinragen. Nehmen Sie Teil 9
— der abgebogene Lappen zeigt nach oben — und dricken sie ihn bis auf die
Mittelrippe des Weichgummiteils, Dabei muB sich der Mittelleiter in das Loch 2 °
einfadeln. Ein Tropfen Létzinn schatfft die Verbindung.




Das obere Rohr (Teil 1) wird in gleicher Weise aufgesetzt, nur wird dort nichts
mehr gelotet. Fir den Transport, beispielsweise in einem Koffer, kann man das
obere Rohr jederzeit wieder abschrauben. Die Kunststoffouchse und der Stahlring
sind derartig auf dem Rohr festgeklemmt, daB sie wie ein Flansch wirken und nur
mit List und Ticke wieder abgezogen werden konnen.

Nach dem Aufsetzen des oberen Rohres werden beide Uberwurfmuttern von
Hand festgezogen. Damit ist der Bau der Koaxial-Antenne beendet. Mittels eines
durch die beiden Osen am oberen Ende gezogenen Kunststofidrahtes (Angelschnur
von DAMYL:; 0,7 mm Durchmesser, ReiBfestigkeit 22 kg) wurde die Antenne (Ge-
samtgewicht 0.9 kg) an einer Dachlatte in Firstnahe aufgehangt. Zum Aufhangen
der Antenne sollte man unbedingt einen Helfer hinzuziehen. Unter Beobachtung
des S-Meters am Empfanger muB man den gunstigsten Platz aussuchen, Eine seit-
liche Verschiebung um Bruchteile eines Meters kann schon deutlich erkennbare
Unterschiede ergeben. Fur die Bemessung des Dipols erwiesen sich die Angaben
von DM 2 ABK [2] als sehr nitzlich. Danach ergibt sich ein Strahlungswiderstand
von 54,4 €.

Literatur
[t] The ARRL Antenna Book 1949: herausgegeben von der AMERICAN RADIO RELAY

LEAGUE
|2] Karl Rothammel, DM 2 ABK. Antennenbuch; Franckh’'sche verlagshandlung, Stutigar
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Verkiirzter Dipol fiir das 80-m-Band

Von Jiirgen Berger, DL7LJ, 1 Berlin 33, Schlangenbaderstr. 82/83

Die hier beschriebene Antenne ist, wle alle verklirzten Antennen, Zwar nur ein
KompromiB, aber durch lhre Einfachheit, Koaxspelsung, gutes SWHR und verhilt-
nismiBig gutem Wirkungsgrad nachbauenswert, Der Artikel soll allen OMs, die
keine 80-m-Antenne errichten kénnen, als Anregung dienen.

Der verkiirzte Dipol besteht aus zwei Strahlerhiilften von je 7,15 m. Die
Verlingerungsspulen sind so gelegt, dal sie den Strahletr optimal verkiirzen
(Strombauch, Abb.1). Die Liinge des Dipols kann von Fall zu Fall etwas
differieren, da die Umgebung der Antenne mit in die Resonanz eingeht.

Abb. 1. Verkilrzter
g0-m-Dipol
nach
DL 7T LJ
Yy —=
UsL2 ju %5 Wdg. AL 1.5 #
o Wickeldrper 229
« G55 m Antennenlitze /PVC
& il v
Sollte die Resonanzfrequenz etwas zu hoch liegen, so brauchen die Draht- o

enden nur etwas verlidngert, bei zu tiefer Resonanz verkiirzt werden. Die
elektrische Verlingerung des Strahlers kann man auch folgendermalen er-

reichen:
1. Verwendung eines grifieren Drahtquerschnittes.
2. Ausspannen mehrerer gleichlanger Drihte in einem moglichst grofen

Abstand (Reuse).
3. Aufsetzen von Zusatzkapazitéten (Kapazititshiiten) in dem Spannungs-
bauch der Antenne (Abb. 2).
AuBerdem wird der Strahler durch diese Vorschldge mechanisch kiirzer
und elektrisch breitbandiger.
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Da der Dipol stark verkiirzt ist, demnach auch schmalbandig ist, war es
nétig, sich fiir einen Arbeitsbereich zu enstcheiden. Ich wihlte die Frequenz
3,7 bis 3,8 MHz. Den Dipol schnitt ich fiir 3,75 MHz zu, wo ich ein SWR von
1,2 :1 erzielte. 50 kHz ober- und unterhalb dieser Frequenz stieg das Steh-
wellenverhiltnis auf 1,8:1 an (Abb. 3).

Mit diesem verkiirzten Gebilde bekam ich Rapporte von 5 bis 8 aus OE
und 5/7 bis 8 + aus DL. OMs berichteten mir, daB ich um ca. 15 bis 26 dB
schwiicher wiire als andere Stationen. Diesen Verlust an Feldstidrke habe ich
durch Hinzuschalten einer Linear-Endstufe weitgehend ausgeglichen.

Die Spulen:

Sie bestehen aus Hart-PVC-Rohr 20 X3 und haben eine Linge wvon
350 mm. Auf dieses Rohr habe ich ein Gewinde mit einer Steigung von 2,5 mm
geschnitten zur Aufnahme der 145 Windungen. Die Spulenkdrper wurden mit
je zwei Alu-Stopfen verschlossen. Sie dienen als Aufhéngepunkt und als
elektrisches Verbindungsglied zur Spule (Abb. 4).

Nachdem die Spulen fertig montiert und bewickelt waren, wurde iiber sie
ein PVC-Rohr geschoben und an den Kanten mit Polyesterharz oder mit
Dytex Hart-PVC-Kleber von Henkel verklebt. Ich wiinsche beim Nachbau
viel Freude und viel SpaB beim QSO auf 80 m.

Abb. 4.
Die Spulen




Guanella-Symmetrierglieder mit Transformationseigenschaften

fiir Kurzwellenantennen

Von Dipl.-ing. EImar Miller. DJ 4 0Q, 6508 Alzey, RodensteinerstraBe 40
und Dipl.-ing. Klaus Weimann, DL 3 ZA, 684 Lampertheim, Biirstadter StraBe 97

Die niederohmige, symmetrische Einspeisung von Kurzwellenantennen macht
beziiglich der Breitbandigkeit Schwierigkeiten. So last z.B. ein Gammamatch bei
Quadantennen nur eine schmalbandige Anpassung zZu. Symmetrierglieder in Form
von Ringkernbaluns ergeben bei hoheren Spitzenleistungen wegen der Eisensatti-
gung Nichtlinearitaten. GroBe Ferritringkerne sind nicht billig. Beim Bau einer 3-
Band-Quad mit einem Spacing von A/8 wurden Guanellaubertrager nach W 6 SAl
erprobt, deren Prinzipschaltung Abb. 1 zeigt.

Die Impedanzmessung der Quad ergab 74 Q auf Bandmitte und 100 €2 an den
Bandenden. Mittels eines 1:1-Balun aus Cul Draht und »/4 Coaxleitung (60 L)
wurde die Anpassung auf das 52-Q-Speisekabel durchgefiihrt. Gemessenes SWR
1:1 in Bandmitte, 1:1,2 an den Bandenden. Nach wetterfestem VergieBen der
Wicklungen mit Siliconkautschuk war aufgrund des vergroBerten ¢ zwischen den
Windungen die Anpassung verdorben. Die Transformation hatte sich verandert. Nun
wurde ein weiterer Ubertrager mit handelsublichem dreiadrigen Flachbandkabel
gewickelt und gemessen. Das Ubersetzungsverhéltnis war 1:1. Daraus war Zu er-
sehen, daB sich mittels geanderter Drahtisolation (¢) Guaneliaiibertrager mit von
1:1 abweichendem Ubersetzungsverhaltnis herstellen lassen. So wurde durch Ver-
wendung von glasseidenisolierten Drahten und der Dreieckswicklung im Querschnitt
nach Abb. 2 ein Ubersetzungsverhitnis von 1:1,3 (52 @ auf 75 2) eingestellt. Das
5./4-Stiick konnte entfallen. Die Messung ergab in Bandmitte ein SWR von 1:1, an
den Bandenden von 1:1,3.

Ausfihrung (1:1-Ubersetzung)

Man verwendet dreiadriges Netzflachkabel mit 3 X 0.75 mm?, dessen Adern
parallel liegen, und wickelt Windung an Windung auf einen Grundkorper. Die Draht-
lange betragt »/10. Die Drahtenden werden entsprechend Abb. 1 verbunden.

Anlenne

o

trifilar
gewickell
(SHEHS) ®
Coax RG s/ RG 58 11 113

Abb. 1. Prinzipschaltung Abb. 2. Drahtfuhrung




= hmﬂl—-ﬁ e Y S

Rmateurfunkiechnik von Karl H Hille, DLIVU, 9RIVU

Lisungen der Ubungsfragen und
Aufgaben:

1. Das C auf der Hochspannungsseite ist
S0 nF. 2. Der primirseitige Kondensator
hat elne Kapazitt von 20 uF, 3. 1l = 2:1.
4. Die hochohmige Spule hat 170 uH. 5. Am
Kollektor erscheint elne Induktivitéit von
25H. 6. I = 1:20. 7. Die Anpabwider-
stinde verhalten sich wie 1 : 8.
Elsenkerne tilr Netztrafos

Die Blechpakete und ihre Schnitte flr
Netztrafos sind nach DIN 41 302 genormt.
Dle Schenkeltype (Ul-Schnitt), Be-
zeichnungen UT 30 bis UI 114 (Abb. 1), hat
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Abmessungen von a = 3 mm bis a =
114 mm. Die Schichthhe des aufeinander-
gelegten Blechpaketes stelgt von 16 mm
bis 55 mm. Der Querschnitt des Kernes

(A = : - PakethShe) stelgt von 1.6 cm?

bis 18,7 cm®, Damit lassen sich Leistungen
von 3.5 W bis 285 W (Ubertragen.

Die H:nteltge. breite Form,
(EI-Schnitt), Bezel ungen EI 42 bis EI 150
{Abb. 2), hat Abmessungen von a = 42 mm
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bis a = 150 mm. Dle Schichthihe des Pake-
tes stelgt von 14 mm bis 40 mm. Der Quer-

schnitt des Kernes (A = ;- Pakethihe)

steigt von 1,95 cm?® bis 16 cm®. Je nach
Grille des gewihlten Kernes lassen sich
Leistungen von 3 W bis 130 W Ubertragen.

Die Manteltype, quadrati-
sche Form, (M-Schnitt), Bezeichnun-
gen M 42 bis M 102 (Abb. 1), hat Abmessun-

Abb. 3
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gen von a = 42 mm bis a = 102 mm. Die
Schichththe der jfewelligen Pakete steigt
von 15 mm bis 528 mm. Der wirksame

Querschnitt des Mantelkernes (A = %I. .

Pakethdhe) stelgt von 1,8 em? bis 17,8 cm2,
und damit lassen sich Leistungen von
3,5 W bis 185 W (bertragen.

Fir noch héhere Leistungen gibt es
auch griéBere Bleche, die dann meist Im
El- oder UI-Schnitt ausgefilhrt sind.

Eine neuere Form der Schenkeltype
sind die Philbert-Kerne, die sich
durch ein sehr geringes magnetisches
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Streufeld auszeichnen. Wie unterscheiden
den Pu-Schnitt und den Pl-
Schnitt Die Kennbuchstaben sind aus
den Ahnlichkeiten mit den Blechformen

Die beschriebenen Ubertrager sind auch fir die Speisung von Dipolen und

Beams geeignet.

Erprobung: 3-Bandquad 20/15/10 m - DL @ WW
Messung: Antennaskop nach DJ 4 OQ, SWR-Meter Heathkit

Literatur: W.1. Orr, W 6 SAI _All about the Quad*
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abgeleitet (Abb.4 und AbD. 5), Sie sind
von P40 bis P 180 genormti, wobel ihre
Abmessungen von a = 30 mm bis a =
135 mm steigen., Ihre PakethShen steigen
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von 16 mm bis 68 mm. Der RKernquer-
- Pakethdhe) steigt von
1,6 cm? bis 306 cmé, damit kinnen wir
Leistungen von 4.5 bis 1900 W {ibertragen.

Die modernste, beste (und teuerstel)
Form des Kernes ist der Schnitt-
pandkern (SM-Schnitt), Bezelchnun-
gen SM 42 bis SM 102b {Abb. 8). Er hat Ab-=

schnitt (A =

P i ¥

& ' |
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Abb. 8

messungen von a = 43,3 mm bis a = 102.4
mm und Paketquerschnitte von 15 cm? bis
16 cm2. Dies erlaubt Leistungsiibertragun=-
gen von 4,5 W bis 775 W, Das Material der
Sehnittbandkerne wird zunlichst als Band
gewalzt und auf Rollen aufgespult, die
rechtecklz ausgeformt werden. Der recht-
eckige Bandring wird In zwel U-Schenkel
zersigt. Die Schnittstellen werden so prii-
zise nachgeschliffen, dai die Luftspalte bis
auf '/ mm zurilickgehen. Je zwel solcher
Bandringe bilden einen Kern {Abb. 7). Sie

B S

Abb. 7 Abb. 8

werden in die Spule gesteckt und mit
Epoxy (z. B. Uhu-plus) verklebt oder mit
einem Spannband, das einen Druck von
= § kp/cm® ausibt, zusammengehalten.
SM-Kerne ktnnen um etwa 50 % mehr be-
lastet werden als El-Kerne bel gleichem
Kernmaterial,

Weil fast alle Kernmateriallen in ma-
gnetischer Vorzugsrichtung gewalzt wor-
den sind, ist es sehr nachteilig, wenn die
Bleche ausgegliiht oder mechanisch ver-
formt bzw. gebogen werden, Ubrigens: Je
leichter ein Kernblech brieht, umso besser
ist gewthnlich seinc Qualitit, Die Zeiten.
wo OM Waldheinl selber seine Kernbleche
schnitt — woemdglich noch aus alten Kon-
servenbiichsen — sind vorbel, Beim Zu-
sammenbay der Trafos sind die Bleche
jeweils gegensinnig aufeinanderzulegen
i(Abb, 8), damit die Luftspalte wversetzt
werden und dadurch der Eisenschlull mog-
lichst innig wird. cq-DL

Transistor Power Amplifiers

Derck Thom, GINKS, recently drew attention to a Moto-
rola application note: AN-150 * Getting transistors into
single-sideband amplifiers.” This is a good, if several years
old. introduction, but few of the instability problems are
discussed. AN-150 is available (one is supposed to write on
a company letterhead) from Motorola Semiconductor
Products Inc., PO Box 955, Phoenix, Arizona, USA: inciden-
tally, later application notes on various (ransistor p.a.
subjects are AN156, 214, 243, 246 and 282.

Class C amplification is generally less difficult, and a
design for a 28-watt input, 17-watt output 14 MHz pa.,
using the Mullard BD123, has been appearing in 2 number
of that company's leaflets and publications (but note that
due to a misprint some of the leaflets call ita* 17TW am.”
unit which it is mof). It can provide 17-walls c.w. oulpul
with a 28V supply and 1'1 walts drive, some 15-W from
24 V and about 5-W with 12-volts.

The circuit, Fig. , is fairly conventional but is useful since
full component descriptions in British units are given. The
circuit is matched to a 50-ohm source and load, with the
transistor in common-emitter configuration. In the original,
the 170 by 240 by 1:5 mm aluminium chassis was used as the
heatsink, with the transistor insulated from it electrically with
a mica washer, and the chassis bent into a channel section.
The value of the base resistor varies from 0 ohms for 12-volt
supply to 100 ohms for highest efficiency with 24 or 28 V
supplies.

L1 is 7 turns of 18 s.w.g. enamelled copper wire; close-
wound and internal diameter 13-5 mm. L4 is 7 turns of
14 s.w.g. enamelled copper, 16:5 mm internal diameter,

PL

3
g

-
o Ve

Fig. Transistor power amplifier cable of providing 17 watts
c.w. output at 14 MHz,

Vee Re Pdr PL
v (1) (W) (W)
12 15 045 5
24 39 11 15
2 47 11 17

32 mm length. L2 and L3 are r.f. chokes: L1 10 turns of
24 s.w.g enamelled copper on Neosid slug (grade 900);
diameter 6 mm; length 10 mm. L3 is 32 turns of 27 s.w.g.
enameiled copper wire, close wound on air-cored former,
diameter 6-4 mm.

A number of Mullard transistor circuits are brought
together in a pamphlet TP990 from Industrial Electronics
Division, Mullard Ltd, Mullard House, Torrington Place,
London, WCI. Also useful is a booklet on the BD121,
BD123 and BD124; this is TP888 if you can get hold of it.




A wide range
digitally-controlled
local oscillator

by P, H. McPHERSON, G3TEL*

OME years ago, the author first became interested in

constructing a transistor receiver covering as much of the
high frequency spectrum as possible. At that time, there were
several possibilities for the type of front-end to be emiployed,
among which were: (i) a free-running first local oscillator
with a fixed i.f.: (i) a multi-crystal converter followed by a
tunable i.f.; (iii) a drift-cancelling system such as the Wadley
loop used by Racal.

Due to the many advantages of an electronically band-
switched up-converter, an attempt was made to build a
transistor equivalent of the Wadley loop, but although it
worked after a fashion, it was never good enough to be used
in a receiver. The project was then shelved until recently,
when the introduction of certain integrated circuits to the
consumer market made an entirely different approach
possible. This article describes a prototype up-conversion
local oscillator with digital control of the stability and fre-
quency which provides the equivalent of three hundred
crystal-controlled converters, and suggests an alternative to the
conventional tunable i.f. which would normally follow such a
system.

Phase-locking by numbers

Almost everyone must, by now, have seen examples of phase-
locking, either in operation or in print and Fig 1(a) shows a
block diagram of the most basic loop, where the oscillator
frequency, fose, is locked to and is the same frequency as
some reference frequency, fr. Although it is possible to lock
the oscillator to multiples and sub-multiples of the reference,
the basic loop is rather inflexible as a generator of frequencies.
The introduction of a frequency divider into the loop (Fig

* |7 Christchurch Road, Malvern, Worcs

Tase 10 Tirst signal path mixer

DC

f F ose- oitage | Voit
Refergnce " sensitive voltage clloge | Output
oscillator [~ ™| detector = iﬂf?ﬁ:{?ﬁ |
{(PSD) DSC
f
DSC
(a)
fr Toee
Aeierenct |f— PSD — VvCO
fosc
N
f
+ N oiCe
(b)

Fig 1. (a) Basic phase-locked loop, (b) programmable loop

1(#) immediately allows a range of spot frequencies to be
generated. Every time the integer, N, by which the oscillator
frequency is divided, is changed, the loop adjusts fose until
fose
N
manufacturers such as Motorola and Signetics, but suffer
from the disadvantages of square wave output and frequency
ranges which are not well placed for this particular applica-
tion.

The basic system

A mixture of analogue and digital circuitry can be used to
produce a programmable loop similar to that in Fig 1(5)
It was decided that the receiver should have nearly three
hundred consecutive 100kHz bands from 0-1MHz to
30-0MHz, with a first i.f. of approximately 41MHz. This
means that the local oscillator must lock every 100kHz from
41-1MHz to 71-0MH=z

The reasons for choosing this operating range are as
follows:

(i) A lower range, eg 9-39MHz, would mean large changes
in oscillator amplitude and/or one or more band changes.
The output of a 41-TIMHz oscillator can be made reasonably
constant in amplitude,

(ii) It is intended that the first mixer in the receiver will be a
Plessey type SL640 with a quoted upper frequency limit of
75MHz. An if. of 41MHz is therefore a compromise
between the limits imposed by specification and components.

A block diagram of the basic system is shown in Fig 2.
The oscillator frequency is first divided by 10, as the divide-
by-N circuit has a maximum operating frequency of approxi-
mately 10MHz. To lock the oscillator every 100kHz requires
the divide-by-N circuit to produce a 10kHz output while
the loop is locked. The value of N must therefore be any

= fr. Complete ic systems of this sort are available from

Thumbwheel switches
for setiling the

Fig 2. Basic locked oscillator

val N
— circuit with 100kHz channel

spacing

SL610
411-70 || ¢ 1
MHZ osC osc
controlled & 410
oscillator
T 4.11 to 7-10MHz
DC +N
amplitier (N=411 to PIO)[ ]
*mmz
Low-pass DC error voltage WkHZ
5] e AL PSD poabt

+ 400

4.0 MHZz2
crystal
oscillotor
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Der volltransistorisierte Empfanger
R-599S, mit Anschluss fur Netz und
Batterie, bringt ausser den (iblichen
Bandern von 80 - 10 m auch noch das
160 m Band, dass 11 m CB Band, die
10 MHz Standardfrequenz und, als
grosses Plus, das UKW 2 m Amateur-
band. Vier umschaltbare Bandbreiten
von 0.5 kHz bis 25 kHz fur SSB, CW,

FM. AM und RTTY. Optimale Empfind-

lichkeit und Kreuzmodulationsfestig-
keit dank fortschrittlicher Dualgate
MOS-FET Bestiickung. Ultrastabiler
VFO mit Prazisionsantrieb und 1 kHz
Ablesegenauigkeit. Viele wertvolle Be-
sonderheiten wie RIT Feinabstimmung,
Noise Blanker, Squelch, Eichmarken-
geber, umschaltbare AGC, variable
AGC, stufenlose HF-Regelung und
hochwertige ZF Kristallfilter sind voll-

standig eingebaut. Ein semiprofessionel-

ler Doppelsuper der Spitzenklasse mit
universellen Eigenschaften,

Die KW
derunbeg

bestehend aus getrenntem S
ausgestattet mit jedem Komfort und |
prasentiert sich jetzt im n




ntem Sender und Empfanger,
rt und hochster technischer Perfektion,
zt im neuen Cockpit-Look.

A SR § S e S - - —
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Der Sender T-599S hat eine eingebaute
Stromversorgung und ist bis auf Treiber-
und Endstufe transistorisiert. Mit dem
Empfianger gekoppelt ergeben sich viel-
seitige Moglichkeiten fiir echten Trans-
ceivebetrieb mit beiden VFQO's oder
quarzgesteuert (auch im 11 m Band).
Alle Bander von 80- 10 m in SSB, AM
und CW. Uber 100 W Ausgangsleistung
aus ventilierter Endstufe mit 2 x S2001,
Viele Extras wie VOX, ALC, Antitrip,
Monitoring und Transverterausgang etc..

Verlangen Sie den illustrierten Sonder-
prospekt der Linie 599S.

R-599S Fr. 1990.—
T-599S Fr. 1990.—
S599 Fr. 100.—
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Zwei ausgezeichnete KW Transceivers zu erstaunlich gunstigen
Preisen:
TS-515

Alle Bander 80 - 10 m SSB und CW 180 W PEP Input. Hervorra-
gender Empfanger.

Nur Fr. 1 250.—

TS-5158

Mit 450 W PEP der stirkste KENWOOD Transceiver. Empfanger
mit eingebautem Noise Blanker.

Nur Fr. 1450.—

PS-515
Netzteil mit Lautsprecher zu obigen Transceivers.
PJUF F*. :35£L-

12 Monate Garantie und erstk|assiger Service. Verlangen Sie den
illustrierten Prospekt mit Datenblatt.

- 1___,-:.3 s | ..---.:-"'-‘—‘-‘1 =

SPITZER (=/5E000E

Bachsrasse 2-6, 4104 Oberwil, Tel. 061/47 77 66
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whole number between 411 and 710. ‘I'he diagram also shows

* the crystal standard to be 4MHz. This is not essential as long

as the standard used can be divided down to 10kHz (f;) for

~ comparison in the phase-sensitive detector. It is of course

|
|
|
_|I

|
[

possible to have a different spacing between the oscillator
spot frequencies, eg for 200kHz spacing the standard
frequency would be divided down to 20kHz and N would
run from 205 to 355. For IMHz spacing, f; would be 100kHz
and N would run from 1 to 29, etc.

Further additions

There are many alternative ways of obtaining the final i.f.
when employing a first local oscillator which has a fixed
frequency. Normally, this entails a tunable i.f. somewhere
in the signal path. A method which is perhaps not so obvious
is to make the 41-TIMHz local oscillator interpolate
between (or even beyond) two of its consecutive spot
frequencies. This is shown in Fig 3, and for reasons given
later is the method of interpolation which has been chosen
for the prototype circuit.

To first mixer

overlapping the band edges. The method chosen ensures that
the hundreds-of-kilohertz digit changes automatically when
overlapping either end of the band in use. Any method using
variable second or third local oscillators must either do
without this facility or must include extra logic circuitry to
do the job.

(ii) The frequency of Osc II has been chosen so that the
integer N as set up always indicates the lower edge of the
band in use in hundreds of kilohertz, eg 141 for the 14:1-
14-2MHz band. This avoids the need for mental gymnastics
when setting up N for a particular band.

(iii) The second local oscillator frequency may now be
generated as a spot frequency and this is conveniently done
by multiplying the 4MHz standard by eight to 32ZMHz,
which produces a second i.f. on 9MHz, ideal for a good
quality crystal filter.

(iv) The fact that the interpolation is performed in a part
of the circuit well away (electronically) from the signal path
means that there is less chance of generating spurious
responses as might be the case with other methods.

QsC1 osc o
41;:' -710 4.10- 4.1
HE MHI
controlled [~ % From DCamp VFO
oscillator s
Remainder of circuit as Fig 2
Fig 3. Suggested method of
obtaining interpolation SLE10
Low-pass To +M
=40 filter
0- 3 1MHZ (N=1to 299)
SLE40

A double-balanced modulator, in this case a Plessey type
SL640, is inserted into the loop after the divide-by-ten, and a
vfo tuning 4-10-4-11MHz is mixed with the 4-11-7-10MHz
output. The 0-01-2-99MHz thus obtained is fed through a
low-pass filter and amplifier to the rest of the original circuit.
As far as the loop is concerned, it only has control over Osc |
{Fig 3) and if Osc 1l is tuned, the loop will adjust the fre-
quency of Osc 1 to maintain a constant frequency to the
phase-sensitive detector. Thus Osc 1 is made to track Osc II,
but note that due to the divide-by-ten circuit, every IHz
change in Osc Il will cause a 10Hz change in Osc I, calling
for a high degree of stability in Osc II. This, in fact, deter-
mines the overall frequency stability of the whole system,
assuming that the reference oscillator is accurate, There is an
obvious application here for a good vxo and a tuning range
of 10kHz (or 12kHz for some band edge overlap) should
just about be possible at 4MHz,

Several advantages are gained by using this method of
interpolation;

(i) It is intended to use a digital display on the front panel
of the receiver, and if the counter is attached to the output
of the divide-by-ten circuit and is offset by 4 1MHz it will
always read the frequency to which the front-end is tuned. If
interpolation is accomplished with a variable second or third
local oscillator, a counter which displays the complete fre-
quency to which the receiver is tuned has to obtain its
information from two oscillators and then combine this in a
single display. Perhaps more important is the problem of

(v) The bandwidth can be made as narrow as required
immediately after the first mixer. Unfortunately, with con-
ventional tuned circuits this may not be less than about
100kHz in bandwidth, although it is possible that a crystal
filter could be used.

It is not necessary to adhere strictly to the frequency
range quoted for Osc I of approximately 41-7TIMHz. The
choice of the lower limit of this range virtually determines
what the first i.f. frequency will be, but what must be borne
in mind is that the 3-1MHz low-pass filter in front of the
divide-by-N circuit can become less effective in rejecting
this (divided by 10) lower limit which will inevilably leak
through the double-balanced mixer in the interpolation
section. For example, if Osc I should have a chosen range of
33-63MHz, the 3-3IMHz output of the divide-by-ten (possibly
as high as 3-6MHz) may pass through the 3-1MHz Ipf, with
sufficient amplitude to cause trouble with the waveform to
the divide-by-N circuit. Any reduction in the bandwidth
of the 3-1MHz Ipf to counteract this will, of course, reduce
the range over which Osc I can operate. Let us say, then, that
the lower limit of Osc I, and hence the first i.f., should not be
below approximately 37MHz due to the low-pass filter
restriction. What then of the upper i.l. limit? Let us suppose
that a range is chosen for Osc I of 50-80MHz. This gives a
first i.f. around 50MHz and a range of 5-8MHz to the inter-
polation circuit mixer. Now in order to maintain our range
of N of 1-299 for ease of bandsetting, the frequency of Osc I1
must be increased to the region of SMHz, which, bearing in




e e R e o el et

mind the stringent stability requirement mentioned before for
this oscillator, would seem to be a retrograde step. However, a
vxo becomes even more possible as one raises this frequency
because the percentage change required is reduced. Remem-
ber that the suitability of the first mixer in the receiver for
use with frequencies above 70MHz is in doubt if the best
possible performance is required, and something other than
the Plessey SL640 or SL641 may be advised. Assuming,
though, that the first mixer has adequate bandwidth, the
range of Osc 1 could be raised until the limit of operation
of the divide-by-ten was reached (about 125MHz is quoted
as the maximum clock input frequency for the SN745112).

Thus we have a range of possible first i.f s from 37TMHz
upwards and it should therefore be possible to “fit" the first
if. to any good selectivity filter that may be available. The
author believes that such filters are in fact manufactured
or can be built with crystals, but regrettably has no informa-
tion or experience of such, and would welcome any comments
from readers on the subject.

Circuit details

Fig 4 shows the circuitry from the reference oscillator
through the phase-sensitive detector (psd) to the dc amplifier.
Wherever possible, integrated circuits have been used and
the reference oscillator is basically two of the NAND gates
in a Texas SN7400 ic, with the other two gates used as
buffers. The crystal employed in this circuit (which must
have a low serics resistance at its resonant frequency) is
enclosed in an evacuated glass envelope and provides
excellent frequency stability. Fine adjustment of the fre-
guency can be obtained using the 3-30pF bechive trimmer in
series with the crystal. The 4MHz output is fed to an SN7473
dual J-K fip-lop connected as a divide-by-four, and the
IMHz obtained is then divided down to 10kHz using two
S$N7490 decade counters to divide by 100. This 10kHz is the
reference frequency for the psd. The 10kHz may, of course,
be divided further to provide gating waveforms for a display
counter or clock.

The psd is one gate of an SN7402 quad ~Nomr gate ic. IT
two square waves of nearly equal frequency are fed 1o the
two inputs, the output from the gate is a pulse-width modu-
lated waveform with the modulation frequency equal to the
difference of the two inputs. Passing this output through a
low-pass filter produces the mean value of the pwm wave-
form which is a triangular wave varying between approxi-
mately 0V and half the pwm waveform amplitude
(for square wave inputs). As the input frequencies get closer
and closer, the triangular waveform frequency decreases
accordingly until, when the inputs are exactly the same,
(eg when the phase-locked loop is operating) the output
from the low-pass filter is a dc level representing the phase
difference between the two inputs. There are thus two linear
characteristics of different senses available for the loop to
choose from (each side of the “triangle”) and the loop
:hooses automatically because only one characteristic has the
correct slope to give a stable, locked system.

The low-pass filler on the output of the psd is a very
important part of the loop, and under certain conditions of
loop operation must be designed with care. In this applica-
tion, however, there is a certain amount of leeway. The
primary requirement of the filter is to remove as much as
possible of the psd input components, ie 10kHz, which would
otherwise frequency modulate Osc I. Obviously the lower
the cut-off frequency of the filter, the more effective it becomes
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Fig 4. 4MMz oscillator, divider chain, psd and dc amplifier
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Fig 5. Local oscillator, buffer amplifier and fast divide-by-ten.
See text for €. L Is four turns 18swg wound on {in drill and
spaced {in long
in this respect, but there is a practical limit to this for the

following reasons:

(i) The filter determines the “loop bandwidth™ and hence
the ease with which the voltage-controlled oscillator may be
re-locked when changing bands. Too low a filter cut-off
may even make re-locking impossible.

(ii) A filter with a low cut-off is slow to respond to change.
Thus there comes a point where the tuning rate of the inter-
polation is too fast for the loop to follow, resulting in the
loop unlocking.

(iii) Too narrow a loop bandwidth means that the loop
may not be able to respond to, and therefore control, micro-
phony and noise sidebands from the oscillator itself.

Ideally, then, the filter must have a wide enough response
to avoid the abowve snags while still maintaining a good
attenuation of the psd input frequencies. One way of alleviat-
ing the problem is to raise the input frequencies, for example
to 50kHz, which of course means that Osc I runs in 500kHz
bands instead of 100kHz, and this necessitates other changes
to the system. Another method is to follow the low-pass filter
with a notch filter tuned specifically to 10kHz (see below)
which helps to remove 10kHz ripple without substantially
reducing the filter bandwidth. The slightest amount of 10kHz
(or 50Hz) ripple on the dc control voltage to Osc 1 causes
frequency modulation of the oscillator output to occur and
it is worth taking extra care over the low-pass filter and
subsequent dc path, to reduce this as much as possible.

The output from the low-pass filter has a range of 0-1-
2V, approximately, and to improve the control which the
loop has over Osc I, this is amplified to a range of 1-20V
using an operational amplifier, which in this case is a Texas
type SN72741L. This amplifier is immediately followed by a
twin-T notch filter tuned to 10kHz to reduce further any
residual 10kHz ripple from the psd. The output from the
twin-T then goes to the variable capacitance diode in Osc 1.

Fig 5 shows Osc I, the buffer amplifier and the divide-by-
ten circuit. The oscillator is a straight-forward Hartley type
which was chosen for simplicity more than anything else.

Lefi—Fig 7. Interpolation circuit. L1 Is 20 turns 28swg
_‘ on Aladdin F804 former. L2, L3 and L4 are respect-
ively esight, 13 and 10 turns of 28swg close-wound

on Aladdin former

As a “test bed oscillator™ it is quite sufficient, but when
working near the ends of the locking range, or in other words
when the use of the interpolating oscillator has swung the
dc control voltage on the variable-capacitance diode near to
the upper or lower extremes, any drift in Osc 1 still has to
be compensated for by the loop. Thus, if the correction is
in the wrong direction, it may be sufficient to push the d¢
beyond the end of the characteristic, thereby unlocking the
loop. So it is therefore worthwhile spending a little time with
Osc 1 in the free running state, reducing the drift rate as
much as possible. In fact, anything to improve the quality
of the oscillator before introduction to the loop is worthwhile,
and there is no reason to ignore the usual rules of oscillator
construction.

The variable-capacitance diode is a Motorola MV2101
which has a nominal capacitance of 6-8pF at a reverse voltage
of 4¥. The diode in the circuit has a permanent reverse bias
of 6V plus whatever the dc control voltage happens to be. This
is well within the maximum rated reverse voltage of the diode,
with a bit to spare for the added rf. The diode is joined to
the oscillator tuned circuit by means of a uhl ceramic trim-
ming capacitor (C in Fig 5) of approximately 0-5pF (type
number not known). Adjustment of this trimmer allows the
amount by which the oscillator frequency is pulled by a given
de control voltage change to be set as desired.

No mention has been made yet of what happens to the
loop, and in particular to Osc 1, when N is changed from
the band number in use. The answer is that the loop unlocks,
and Osc 1 becomes free-running. It must then be re-locked
by adjusting the tuning capacitor of Osc I. It is hoped that
sometime in the future an electronic means can be developed
for this coarse tuning, but unless it can be done in a fairly
simple fashion it may not be worthwhile.

The buffer amplifier is a wide-band Plessey type SL610
with a voltage gain of 10, which was included to ensure that
the divide-by-ten circuit always has sufficient drive over the
entire frequency range and to isolate the oscillator from any
possible transients which the divide-by-ten may produce.
The divide-by-ten itself consists of a pair of dual J-K flip-
flops of the Schottky clamped ttl variety (Texas SN74-
S5112). The first flip-flop acts as a divide-by-two followed
by the other three in a synchronous divide-by-five configura-
Lion,

When the circuit is used to generate spot frequencies (ie
without the interpolation facility) the output from the
divide-by-ten is fed straight into the divide-by-N without
interfacing. Fig 6 shows the circuitry involved in the divide-
by-N, which consists of three SN74192 up/down counters in
series, Each counter is associated with a thumbwheel switch
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Fig 6. Divide-by-N circuit divides by any whole number from :: to 999 at speeds of up to 10MHz with SNT4121 input or BMHz
without

on the front panel—one for units, one for tens and one for
hundreds. N is set up on these switches and on the command
of a load pulse, N in binary coded decimal is loaded into
the counters. For every input pulse arriving from the divide-
by ten, this loaded number is reduced by one. When all three
counters have reached zero (ie after N input pulses) a load
pulse is generated and the sequence starts again. As one load
pulse is produced for every N input pulses, the load pulse
may also be used as the output. Fig 6 shows that as well as
the three counters, there are also two SN74121 pulse genera-
tors. The one on the input to the divide-by-N merely helps
to extend the frequency range of the counter, while the one
on the output stretches the narrow load pulse to a width
of 0-05mS, producing a square wave at 10kHz as required
by the psd.

Finally, the circuitry for interpolating is shown in Fig 7.
This consists of the interpolation oscillator, a double-
balanced mixer and low-pass filter. The oscillator tunes
nominally from 4-10-4-11MHz, which, as explained before,
produces a 100kHz change in Osc I. In fact the range is
4-099-4-111MHz, giving a 10kHz overlap at the band edges.
The capacitor C in Osc 1 is adjusted so that tuning Osc 11
over its full range causes the dc control voltage to move
approximately from two to 18V at 41 MHz (this voltage swing
will decrease as the frequency of Osc 1 increases). It was
found that unless one of the input waveforms to the double
balanced mixer was extremely pure, mixing of harmonics
caused intolerable modulation of the output waveform, as
did overdriving the mixer. This is the reason for the tuned
circuit on the oscillator output. It is also the most convenient
place, as the fixed tuned circuit has the necessary bandwidth
at this point whereas a tunable filter would probably be
required on the divide-by-ten output. The Tchebychev low-
pass filter cuts off at 3-1MHz and further attenuates any of
the original frequencies which get through the double-
balanced mixer. A wide-band feedback-pair amplifier and
emitter follower bring the required mixed product up to a
suitable level to drive the divide-by-N.

Construction

Ideally, all the ttl 1cs should be on printed circuits, but
failing this, Veroboard is a good compromise having been used
successfully for some of the prototype circuits. All the cir-
cuits have been built onto the lids of die-cast boxes. This
means that the box can be permanently screwed down
while allowing the lid, circuits and all connections to be
lifted clear. Inter-box connections are by BNC type plugs

and 500 coaxial cable. All the supplies in use are electronic-
ally regulated in an attempt to get rid of hum problems
before they occur. It goes without saying that mechanical
rigidity and the best screening possible are necessary,
especially in and around Osc I. Another important region is
the dc control path A change of ImV will move the
frequency of Osc | b sbout 10Hz at 490MHz (and corre-
spondingly more at "OMHz) so it requires very little pickup
on this hne 10 produce unwanted frequency modulation of
Osc 1

Conclusion

The local oscillator described here is intended for use with
an ssb receiver, built with the Plessey SL600 series of
amplifiers and balanced modulators. Considering the ease
with which one may construct the signal path using the
SL600 modules, it is fair to ask why there is a need for a
local oscillator of such complexity. One answer is that a
good quality, accurate, general coverage receiver can be
used for other things beside listening to amateur signals.
For example, it can be used as a frequency meter or spectrum
analyzer of sorts, and of course any tunable i.f. is available
for converters etc. Nevertheless, it is a major project and the
integrated circuits alone cost over £20 at present. Anyone
who contemplates constructing such a system will find of
great value a valve voltmeter with vhf probe, an oscilloscope
with at least 3MHz bandwidth, and a digital frequency
meter or some other accurate frequency measuring device.

Component supplies
All the digital integrated circuits described in the article are
obtainable from Quarndon Electronics Lid, Slack Lane,
Derby, together with data sheets. Alternatively, information
on all Texas 1cs (digital) is contained in Texas Instrument
Semiconductor Component Data Book Two. This includes pin
connections, circuit descriptions and all necessary design
information and is available from Texas Instruments,
Manton Lane, Bedford, (for a fee).

The Plessey range of SL600 ics is obtainable from SDS Ltd,
Hilsea Industrial Esiate, Portsmouth, Hants, together with
data sheets.
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The crystal oscillator is an important concept in radio
technology. The object of this article is to present
up-to-date circuits for crystal oscillators using solid
state devices, and show how the different frequency
ranges are covered.

The article first appeared in the November 1972
issue of Electronics Australia, and is reproduced here
by courtesy of the editor.

©On the right are some of the quartz erystal
packages currently available in this country.
The glass evacuated bulb has a BTG base,
and exhibits a good resistance to temperature
affects: the metal can types (| to r: HC-6U,
HC-18U with fly leads, HC-18U) score where
space is at a premium

Quartz crystal oscillator circuits

by JOHN FOSTER and DAVID RANKIN*

NYONE who is interested in electronics sooner or later

comes across a component called a quartz crystal.
Particularly in the specialized field of commumcations, the
quartz crystal assumes a most important role as a precision
frequency control clement

It is interesting to note that of all physical phenomena
known to man. the one that can be measured most accur-
ately today is frequency, and one of the most accurale
frequency sources is the caesium beam frequency standard
However, even in this device the output signal is actually
generated using an ultra-precise quartz crystal. The final
accuracy is achieved by comparnng the crystal frequency
with an atomic resonance associated with the element
CACsILUIM.

Unfortunately, despite the importance ol quartz crystals,
there is a widespread lack of knowledge concerning their
use—among not only hobbyists but also professionals. 1t 15
hoped that this article will help to remedy the situation

Crystal types

There are several ways of classifying crystals—three that

come readily to mind are type of cut, mode of vibration and

frequency range. As a starting point, though, the “iype ol

cut” classification is as good as any. The commonly pro-

duced cuts are as [ollows:

{a) The bimorph, duplex bar, of JT cut plate—for the
frequency range 400Hz to 10kHz.

(b) The XY flexure plate—for the frequency range 1-5 to
10kHz.
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(¢) The NT cut flexure plate—for the frequency range 3 to
100k Hz.

(d) The +5°X bar—for the range 40 1o | 50kHz

(e) The GT cut plate—for the range 90 to 200kHz.

(fy The CT and DT cul plates—for the frequency spectrum

100 to 550kHz.

lhe AT plate

and above.

{h) The BT cut plate

{0 cover the range 950kHz o 105MHz

-
i =]
=

to cover the range 3 to 30MHz

It should be noted that these ranges are the “possible™
ones. but many manufacturers restrict the ranges they olier
for practical (usually economic) reasons

The very low frequency crystal cuts, the IJT, XY and NT,
are quite specialized devices that have up to lour separate
connections for one crystal. They are unhikely to find any
use outside some quite well-defined professional applications
and consequently will not be considered in this article

Similarly, the GT cut crystal plate is for specialized
frequency standard apphcations and will not be discussed
further as it is now an obsolete type

The other four classes of crystal unit are fairly common,
with the AT type in either the fundamental or overtone
mode being the most widely used.

Suitable modern oscillator circuits designed for these
common tvpes of crystal will now be discussed. Most of
these are designed to treat the crystal unit as a low-impedance
device—ie operate it in the series resonant mode—and this
approach tends to be favoured by crystal manulacturers
because it gives reliable and non-critical operation. However,
it should be emphasized that the circuits are presented
mainly for guidance, and other configurations can also be
quite satisfactory.




Fig 1. Recommended oscillator
circuit for 50-150kHz, +5°X bar
crystals

0 +6V

across 4700
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Notes on component #
values—Fig 1 0.01
TRi, TRZ, TR3 BC108 or similar.
D1, D2 BA100 or similar.
XL—Crystal unit QC2 for 55-85kHz

QC3 for 685-85kHz

QC13 for B5-150kHz
L1 B00-2 200uH

520 turns 3Tswg enam wound on T-B2mm dia
former with Neosid F25 core.

c2 For crystals calibrated at series resonance
m == 1|mF+
For crystals calibrated at parallel resonance,
C2 = specified load capacitance of 30, 50 or
100pF.
Adjust L1 for max output with parallel resonant
crystals or for nominal frequency with series
resonant crystals.

Cc3 For 50- 75kHz, C3 = 0-01uF,
70-100kHz, C3 = 0-004uF,
100-150kHz, C3 = 0-0022:F,

Crystal units of the -+ 5°X bar type are usually manufac-
tured to cover the frequency range 50 to 150kHz. The +5°
bar operates on its fundamental mode with a longitudinal
vibratory motion.

The physical size of crystals at these [requencies is
relatively large and unless care is taken to maintain crystal
power dissipation below the permissible limit of 0-lmW
(100W) there is a probability that mechanical stresses will
be set up which will result in the complete destruction of the
quartz bar. Oscillator circuits designed for crystals of this
type should therefore preferably employ some positive

i amplitude-limiting device for the protection of the crystal.

| The 50 to 150kHz range

It is necessary when selecting suitable oscillator circuits to
1 take into account the possibility of the crystal being excited
into modes of oscillation other than the intended one. For
this reason, frequency selective componenis should be
employed in the circuit to maintain oscillation at the
intended frequency.

The accompanying circuit (Fig 1) has been found to be
satisfactory in all respects and is recommended for + 5°X
bar crystals in the 50 to 150kHz range.

Because the 5°X cut exhibits a maximum turnover tem-
perature of +45°C, it is recommended that for best frequency
stability of an ovened crystal, the oven temperature be as
close to 45°C as possible. Over the temperature range of —20
to +70°C this type of crystal will remain typically within
0:015 per cent of its frequency at 23°C.

-

The usual holders available for this class of crystal are
the British style F, a glass evacuated bulb with a B7G base
or the USA type HC-13U metal can which is an clongated
version of the USA HC-6U can (British style D). The me!
can is a little smaller in volume but the glass holder has B
advantage that because of evacuation the crvtal st wi
exhibit a lower series resistance, ie higher scts

The 150 to 500kHz range

Quartz crystal plates cut at the approprsse ssgle
mounted in a suitable fashion may be made w» e = -
face shear mode. The two most useful cuts of B e
known as the CT and DT. The CT = sl ower &
quency range 300 to 550kHz and the DT 1% & & &

The crystals may be specified for operstion = ot o
seriecs or a parallel resonant ciromit Howesss oo
finished to the correct frequency for a parsliel comtime
may be satisfactorily used in a series resomar covan when
a capacitor equal in value to the nominated load capmcimncs
is placed in series with the crystal unit

The recommended circuit shown in Fig 2 may be wsed
with crystals calibrated for either the series or paralie!
resonant condition.

With crystals of CT or DT cut, it is preferable to empioy
an oscillator which has frequency selective COmponents
other than the crystal in order to prevent any tendency for
the crystal to oscillate in a different mechanical mode and
frequency from that intended. The principal unwanted mode
is usually of the order of twice the frequency of the wanted
mode. This fact is not generally known but there is no

—0+9V

0-01
—i—oo0output
approx
1V rms

Fig 2. Recommended oscillator circuit for 150-500kHz
(See over page for notes on components.)




Notes on component values—Fig 2

TR1 BC108, SE1002 or similar.

L1 33swg enam wound on 7-62mm dia former with Neosid
F?5 core. For frequencies between 150 and 300kHz, L1
should be BO0-2,200uH, or 520 turns. For frequencies
between 300 and 550kHz, L1 should be 360-960uH, or 280

trns.
c1 For crystals calibrated al series resonance, C1 = 0-01uF.
For crystals calibrated at parailel resonance, C1 should be
equal to the specified load capacitance, typically 30, 50 or

100pF.
c2, €3 For CT cut crystals, C2 = C3 - 680pF.
For DT cut crystals, C2 = C3 = 1,000pF.

doubt that the use of aperiodic (untuned) circuits can give
rise to troublesome frequency problems.

Crystal units in the range 200 to 550kHz are usually
svailable in the well-known metal holder type HC-6U
(British style D) although the flying-lead version of this
nolder (HC-313U) can be obtained to order. In addition, the
Britsh style E holder—a glass evacuated bulb with a B7G
s —cam be obtained, with the advantage that frequencies
= the range 150 10 200kHz may also be supplied.

Teraca! freguency v temperaturce performances of these

T a{wc:umﬂ:rmg:—lﬂ to +70°C or
g per cont over the range 0° to 60°C.
24 per cent ower the range —20° to + 70°C or
o per cemt over the range 0° to 60°C.
T T o plate, and to a lesser extent the DT cut plate,
o » semdemcy for the series resistance to increase at
o= Eperatures, SO R B recommended that these types of
el g ot operated at temperatures higher than +70 C.

The 995 to 21MHz range

vstul wmits manufactured for the frequency range 950kHz

71MHz generally have an AT cut quartz plate operating

s fundamental mode. Over this frequency range, crystals
v be specified for operation in either a series (resonant) or
saraliel (anti-resonant) condition. Unless this operating
comdition is correctly specified, the crystal unit may not
operate on the correct frequency. Typically, over the fre-
quency range there may be between 2 and 15kHz difference
between the resonant and anti-resonant conditions, the series
resonant condition being lower in frequency.

If a crystal is required for use in a parallel condition, it is
necessary to specify the capacitance present in the circuit.
Limitations apply with regard to the size of capacitance
permissible at certain frequencies. The commonly preferred
values of capacitance are:

0-95 to 10MHz — 30 or 50pF.
10 to 2IMHz — 20pF.

Due to mechanical considerations, the available type
crystal holder may be restricted at particular frequencies. It
should be noted that the electrical specifications available
become severely restricted under 2MHz. The normal ranges
are as follows:

095 to 4AMHz — HC-6U (style D) :
4to 21MHz — HC-6U (style D), HC-18U (style J),
and HC-25U (style K.

It should also be noted that with the smaller holders at
the lower end of their frequency range, the activity of the

-

s of

ainCd
- 001
vCi cs
—j o Output
4-7 approx
P 0.5vrms
into 1k
resistive
load
—H - Wi
Fig 3. Recommended circuit for AT fundamental parallel

crystals, 0-95-21 MHz

Notes on component values—Fig 3

TR BF180, SE1010 or similar.
R3, C1, C2, C3 According to frequency, see following table,

F Rl c1 cz2 ca
{MHz) (hn (pF) (pF} (mF)
0-85-3 33k 20 220 s@0pF for SOpF crystals®

Mot reguired lor 30pF
crystals®

3-8 33K 150 150 120pF for S0pF crysisls®
&=10 2-2n 150 150 33pF for 30pF crysial "
10-18 18k 100 100 Mot reguired. 20pF crystals®
18- &80 .3 33 anly lor these ranges

* Tha lerms 20, 30 and S0pF crystals™ reler fo the canacitance load used when thesa
crystals are measured in standard test sets, and are not related to any siatic capaci-
tance presen! within the crystal unit itself,

crystal unit will not be as good as that of a crystal in the
larger holder at the same frequency.

Many crystal oscillator circuit variants exist which are
capable of satisfactory operation; in most cases it is prefer-
able to use a circuit in which the mode of operation is
clearly defined and which is capable of adjustment to the
crystal's nominal frequency.

Suitable circuits for parallel and series operation of AT
fundamental crystals are shown in Figs 3 and 4. The accom-
panying tabies indicate the component values required for
each frequency range.

These circuits are designed for non-critical adjustment
and operation with readily available components. In each
case. an output of at least S00mV rms is available across a
load of 1,0000 in parallel with 15pF. The circuits are
intended for use with supply voltages from 5 to 10V dc,
and over this voltage range frequency stabilities of 0-001 per
cent (10ppm) may be expected.

Frequency variation with temperature, assuming the use
of suitable components, is largely dependent on the crystal
unit. Typically, over the temperature range 0 to 60C a
temperature stability of +0-001 per cent may be readily
achieved. When ordering, the required stability over a given
temperature range should be specified, together with the
adjustment tolerance required. Full details of temperature
ranges, frequency stabilities and tolerances are available
from reputable crystal manufacturers but it should be noted
that the AT cut is capable of a frequency temperature
performance of an order of magnitude better than the low
frequency types discussed previously.

Overtone operation for the 15 to 105MHz range

Crystal units above about 21MHz in frequency are usually
of the overtone type. The basic cut of the crystal plate is the
<ame as that of the fundamental mode AT plate but the
vibratory mode is different—a thickness shearing action
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Fig 4. Recommended circuit for AT fundamental series mode,
0-85-21MHz

Notes on component values —Fig 4

TR BF180, SE1070 or similar.

L1 Cloge wound with 37swg enam on 7-82mm dia
former with Neosid F25 core.

Ri, R2, R}, R4, C1, C2, C3 See foliowing table.

F R ] Rl R €1 L= =] L1
{MHz) held  (hE2) 't‘ﬂl (5X) pF)  (pF)  (turns)
ol
0-95-1-685 [ 1 req'd 22k OOMTLF 680 20 B8O 140
1628 68 R 24 2°0% D-0DATLF 680 B0 &5
2540 88 33 80 15k OOMTLF 20 290 55
40-60 15 a8 580 1-5k 00071 LF e mo L
§-0-100 15 &8 560 1-5k 150pF 20 20 .
10-0-150 15 &8 1) ] 100pF wm 220 18
150210 13 &8 560 ] 100pF 100 100 ]

takes place in two planes through the cross-section of plate
for third overtone units (and three planes for fifth overtones)
instead of the single plane that occurs with fundamental
mode operation. To enhance this overtone “shearing” action
the quartz plate must be specially processed and calibrated
for frequency at the desired overtone of operation.

An important point to grasp is that operating a crystal
unit on its third or fifth overtone is quite different from
operating the crystal on its fundamental and extracting the
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Fig 5. Recommended oscillator circuit for 15-63MHz third over-
tone AT cut crystals

Notes on component values—Fig 5

TR1 BF180, SE1010 or similar.
L1 Wound on 7-62mm dia former with Meosid F25 core,
C1, C2, C3, C4, See following table.

F €1 c2 =] C4 L1

(MHz) (pF) eF) {pF) (nF)

15-20 100 100 &a 33 12 1 33awg close-wound
20-26 100 100 68 33 Bt Jdawg close-wound
2531 100 (] a7 13 8 | 33awg close-wound
30-43 100 ] a7 a3 6 ! 21ewg close-wound
42-55 100 7] 47 13 51 Mawg Bmm long
48-83 &8 3 15 1§ & | Z1ewg Bmm long

NB Under no circumsiances should a tuned circull sl the crystal everlons frequency
be included In the colleclor circuil of TR1 as this configuration will resull In oscilla-
tion not controlled by the crystal.

third or fifth harmonic. With overtone operation, the
oscillation frequency is not an exact multiple of the funda.
mental frequency. For this reason the fundamental frequency
should NOT be specified when ordering an overtone crystal,
as this will simply confuse the issue.

Third overtone crystals are useful in the frequency range
15 to 63IMHz, while fifth overtones apply to the range 50
to 105SMHz. Because a crystal made for operation on onc
specific overtone tends to be quite active on its other over-
tones, it is desirable to provide external circuit elements 1o
prevent oscillation at either the fundamental or an overtone
other than the desired one. It is also preferable to specify
crystals for operation in the series resonant condition. Many
crystal manufacturers calibrate overtone crystals at series
resonance as standard practice.

The circuits shown in Figs 5 and 6 are typical of many in
use for overtone operation. With the crystal short-circuited
the oscillator should operate at or near the required fre-
quency. With the crystal in circuit, L1 should be adjusted
for either (a) minimum rf voltage across the crystal or (b)
for the exact frequency required. Ideally, these two points
would be coincident, but the condition is rarely achieved
in practice owing to the need for a manufacturing tolerance
on crystal frequency.

If L1 is of incorrect size it is possible for the oscillator
to operate on a different order of overtone. For this reason
adequate equipment should be available to check the
output frequency.

The BT cut plate crystal has been somewhat overshadowed
by the AT cut crystal because over a temperature range its
frequency/temperature performance is inferior, ie 50ppm
(total) over 0° to 60°C as compared with, say, 4+ 10ppm
for the AT cut. However, for operation in crystal ovens the
BT cut can very closely rival the performance of the AT
plate. Very largely, the performance achieved will depend
on the quality of the oven used.

For a given frequency the BT cut plate is thicker than the
corresponding AT crystal and thus it can tolerate slightly
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Fig 6. Recommended oscillator circuit for 50-185MHz fifth
overtone AT cut crystals

Notes on component values—Fig 6

TR1 BF180, SE1010 or similar,
R1, L1 See following table,

F (MMz) mi L1

50-T0 T2 7t &mm lang Wound with 21ewg
60-85 T 5t Smm lang anamslisd wirs on
B80-105 LB T4l 3t Bmm long T-8@mm dlamater former

with Neosld FI9 core

NB Under no circumstances should m tuned clrcult at the crysial overlons

be included in the collectar circuit of TH1, s this confgurstion will resull In cecllla-
lien nat controlled by the crystsl.
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higher drive levels. In addition, the BT can be readily pro-
duced as a fundamental plate at a frequency of 30MHz.

Figs 3 and 4, quoted for AT fundamental plates, may also
be used for BT crystals in the frequency range 4 to I0MHz.
Because the piezo-electric coupling factor for the BT cut
plate is not as great as for the AT at a given frequency, the
former will have a slightly inferior activily figure.

The final circuit (Fig 7) shows a recommended configura-
tion for the use of an AT cut fundamental mode crystal in a
digital “clock™ oscillator using a ttl integrated circuit.

Basically, the crystal is operated in the series resonant
condition, connected as part of a feedback loop around two
1tl inverters which are biased into the linear region. A third
inverter is used as an output buffer.

Bias for the two gates used in the actual oscillator is pro-
vided by means of 1-8kQ resistors from each input to ground
(negative). A 30pF trimmer capacitor in series with the
crystal may be used to adjust the oscillator to exact frequency.

The circuit shows the use of NOR gate elements from an
ic device such as the 7402, and when these gates arc used the
redundant inputs are merely connected to ground as shown.

Fig 7. A reliable and tested

circuitfor :H n:lﬂ::ltrlulllld nn;:rl-

1 tor using ig c devices.

Output Although NOR elements are

shown here, NAND or inverter

elements may be used as an

7 alternative, as shown in the
~ve text

NAND gates may be used instead, and in this case the unused
inputs would be taken to the positive rail. The simplest way
of all would be to use actual inverter gates, as these will have
no redundant inputs. But note that whichever type of
gate is used, the biasing resistors are always ta ken down (o
ground as shown.

All the circuits described have been used in practice, and
should give both professional and hobbyist users satisfactory
results if the details given are faithfully followed. The circuits
are not the simplest which have been published, but they
avoid the troubles that many of the simpler circuits exhibit.
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The Sewerpipe Antenna

P. J. Ferrell W7PUG

Thc perhaps unfortunate name for this
otherwis¢ superb antenna derives from
the fact that the chromium-plated brass
tubing used as a matching section (normally

obtained along with some funny looks from
your friendly local plumbing supply house)
was originally manufactured for quite anoth-
er purpose.
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It all starts with the J antenna, the
evaluation of which is illustrated in Fig. 1.
The J consists of a balanced quarter-wave
matching stub feeding an unbalanced load as
shown in Fig. 1 (C). But since balanced stubs
work best with balanced loads as in Fig. 1
(A), some means of compensation must be
provided to make the J workable.

Because of the unbalanced load on the
matching section of a J antenna, the currents
in the matching section are no longer equal
and opposite, so the matching section ra-
diates also. The resulting imbalance also
couples rf currents to the supporting struc-
ture and the feedline, distorting the radia-
tion pattern and making the antenna diffi-
uclt to match.

The step from the J to the sewerpipe
arrangement is simple. Use an unbalanced
coaxial matching section for the unbalanced
half-wave load. Adjusting the antenna’s im-
pedance to 50§ is easily accomplished as
shown in Fig. 2.

Chrome-plated brass pipe of 1% in. diam-
eter is recommended for the matching sec-
tion. If ordinary brass tubing is used, then a
brass plug for the bottom can be turned to
fit the tubing. Mechanical details are depend-
ent upon the materials available, and will be
left to the ingenuity of the builder. Dimen-
sions are not critical, but things should fit
together tightly. The inside depth of the
matching section should be about 19 inches.
Keep the plastic cap (Fig. 2 (A)) thin and
use low-loss dielectric material, as this is a
high voltage point. The internal feed assem-
bly is physically similar to the gagmma match
used for unbalanced feed of a yagi antenna
(omitting the series capacitor, of course), A
clamp (Fig. 2 (B)) comples the connection
from the off-center coax to the center
conductor. The height of this clamp and the
center-to-center spacing of the off-center
member is varied to obtain a perfect match
to 5052.

An interesting variation on the original
sewerpipe antenna was developed by Prof.
D. K. Reynolds (K7DBA) of the University
of Washington. A different feed technique is
employed, as illustrated in Fig. 3; the result
is an ideal antenna for base stdtion use.
Antennas of this type are in use at Byrd
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Fig. 2. The sewerpipe antenna,

VLF Substation, Longwire, Antarctica,
home of the 21-mile dipole. There they use
146.76 MHz VHF/FM for both on-site and
station-to-station com munications.

Semigrid coax is used, and the 602
section is made By removing alternate half-
inch sections of the dielectric inside the coax
for about 16 inches. This raises the charac-
teristic impedance from 50 to about 602
The original version is more suitable for
mobile use, however, because of its greater
rigidity and mechanical strength.

Patterns taken at the University’s antenna
range show an almost perfect free-space
dipole pattern. The measured gain over an
isotropic antenna was 1.62 dB as compared
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SHORTING CLAMP — i
.-

MASH DOWN AND
SOLDER TO PLUG —

DRAIN HOLE

BRASS PLUG
CRO55 SECTION

HOLE FOR COAX —
HOLE WITH 3/8-24 THREAD-, \

DRAIN HOLE -

RG58-A/U

Fig. 3. Plug details.

with the theoretical value of 1.64 dB for an
ideal dipole antenna. These antennas are
unbelievably well decoupled from their sup-
porting structure and are therefore a breeze
to match. The only significant current is on
the antenna itself.
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Fig. 4. Reynolds modified sewerpipe antenna.

Since no claim is made for extra gain,
then where is the claimed improvement over
other antennas? Basically, it is in the re-
duced angle of radiation. Practically speak-
ing, most mobile antennas at two meters — -
whether % or 5/8 wavelength — have about
the same gain toward the horizon; moreover,
they all suffer to some extent finite ground-
plane effects, which act to lift the angle of
maximum radiation intensity above the hon-
zion. Thus the secret of the sewerpipe
antenna'’s performance is its straight-out
angle of radiation.

If you live in an area well covered by an
accessible repeater and don’t stray much, the
quarter-wave whip may be just right for you.
But if you need long-range capability for
your mobile, give the sewerpipe a try. They
have been widely used in the Pacific North-
west since 1961, The sewerpipe is ignored by
all CB’ers (unlike a 5/8-wave whip), but
seems to disturb the 75-meter mobile opera-
tors for some reason. Could be they think
it’s a new chrome-plated loading coil.
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QRP TRANSMITTER CIRCUITS
TWO PRACTICAL DESIGNS

THE Q-code group QRP means “decrease power™ and
in radio amateur parlance has come to signify “low
power”, in terms of one or two watts, or even milliwatts.

Al one time, there was quite a vogue for real-QRP
working and astonishing results were being (and still can
be) obtained with only a watt or two of DC input. In
recent issues of SHORT WAvE MAGAZINE some interesting
low-power work has been recorded in CDXN, and
once again there is a positive trend developing in this
direction.

The circuit of Fig. 1 herewith is that used by GIDOP
(Mawgan, Cornwall) who is one of the successful
exponents of QRP (see p.474, October issue). He is now
running but 50 milliwatts input with a 7020 kHz crystal
and is having RS contacts at distances of over 300 miles
using a standard 9v. transistor battery, the aerial being
a 132ft. wire (full-wave on Forty) coupled through an
ATU. The tuned circuit CI/L1 is proportioned for
the band in use, i.e., the same circuit should “go™ on
any other band with a suitable crystal, though in fact
40 metres (strange as it may seem) is probably the best
for range and the making of contacts.

Another interesting low-power circuit is shown at
Fig. 2. It is energised by a battery of photo-electric
cells and operates on ordinary daylight! Of course, the
power oulput is a good deal better when the sun is
shining! (As the circuit shows, a standard battery can be
switched in to provide power for after-dark operation.)

The design is by John Osborne, G3IHMO, and was
first described in SHorT WAVE MaGazine for October
1954—and not only was this little Tx sun-powered but
the transistor was a home-made point-contact type using
a piece of germanium.

Operation was on Top Band and, as described in that
issue, contacts were made at average daylight distances
for 160m., e.g., up to 30 miles or so. An officially-
observed demonstration was laid on for the National
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Physical Laboratory to prove that the transmitter really
did work to distance—off sun-power only and with the
home-made transistor. The then Director, N.P.L.,
duly confirmed the bona fides of the experiment, which
anticipated the use of solar-powered batteries (for
space communication) by several years. (Readers still
with us from those days may remember the furore that
this created.)

For anyone interested in trying again and refinding
the data in a more modern context—after all, this was
happening 18 years ago—any good HF transistor would
substitute for the home-made one and the power could
be derived by building a battery of photo-electric cells,
such as the Mullard BPX-33, or any similar type (see
p4ll, September 1972 SHORT WAVE MAGAZINE). All
that is required is a p-¢ battery capable of producing
4-5 volts at a loading reckoned in milliwatis—or enough
to keep the transistor oscillating with the aerial resonated
at the frequency.

Values for the circuit shown in Fig. 2 could be:
Cl, C2, 200 pF, tuning; C3, 50 pF trimmer, feed-back
control; C4, 002 uF; RI1, 2K; R2, 10K; VRI, 25K
potentiometer; RFC, 2-5 mH RF choke; By, 4}v.
transistor battery (for calibration and setting up): P,
photo-electric cell battery; Xtal, for frequency required;
and L1, C2, to tune operating band.

Note that the Tx is keyed in the aerial—this was an
important factor in the success of the original experi-
ment, because the crystal was kept in continuous
oscillation and the result at the receiving end was a
beautiful T9x note.

And just a final thought on a suitable PSU: It was
found that, over much of England, enough power to
keep a good transistor oscillating could be obtained by
rectifying the BBC long-wave transmission (though this
was felt to be a shade improper!). A.JF.
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Hamborse

CQ DE WINTERTHUR

Die Inhaber der Tombola Los Nr. resp. Gut-
scheine 256, 271, 273, 275 im Wert von Fr
300, — méchten sich bitte melden bei HBSMX
Strahleggweg 28, 8400 Winterthur, Telefon |

29 52 39

Zu verkaulen: Sommerkamp F-Line, FR DX 300
vollbequarzt, FL DX 500 nur wenige Stunden als
Steuersender gebraucht. Zusammen Fr. 2000 —
HBAME oder Telefon 041 81 33 44,

Giinstig zu verkaufen: Tran.-Kw-Empfanger Heath-
kit SW 717 mit Kopfhorer GD 396. Urs Linden-
mann. 5024 Kittigen, Tel. 064 22 79 58 (abends).

Zu verkaufen wegen Nichigebrauch: 1 elektroni-
sches Vielfachmessinstrument UNIGOR Ge, neuer
Z7ustand, Fr. 630.—. 1 Heathkit Niedervolt-Speise-
gerat Modell IP-28, betriebsbereit Fr. 170.—. Te-
lefon 01 25 38 51, abends

Suche Funker-Uhren sowie alte Militar RX-TX.
Verkaufe FE 55 KW-RX Fr. 1800.—. Hutter, A-6844
Allach, 05576/29194,

Zu verkaufen: 6 Band-Receiver Modell GR-78, 200
__400 kHz / 0.65—30 MHz+2 m. eingebaut, kom-
plett mit Antennen. Netzanschluss und eingebau-
ter Akku. Fernschreiber C. Lorentz Lo 15 ufb Zu-
stand. V. Steiger, HESIBF, Telefon 01 923 52 88.

Zu verkaufen: 2 m-Transceiver SR-C146 (Handy-
Talkie), FM, 1 W, alle 5 Kanale bestiickt, inkl. da-
zugehérende «Base-Station= mit eingebautem
Netz-/Ladeteil neuwertig, Fr. 500—. K. Tschan-
nen. HESFPQ, Telefon 01 813 75 52.

Verkaufe: neue Hy-Gain vertikal Antennen, 14AVQ,
10-15-20-40 m, Fr. 195—. 14AVQ-WB, Fr. 210—
Ferrit-Balun 1:1, 1 KW pep, Fr. 35.—. Lowpass-
Filter von TRIO und DRAKE. Die von der GD PTT
empfohlenen Highpass-Filter gegen hartnackiges
TVI. Occasionsgerate, alle generalrevidiert: 2 m-
Transceiver GONSET Communicator, GSB-2, AM-
SSB-CW. 20 W pep., m. AC P/S, Fr, 700.—. 20-40-

ABENDSCHULE
fir AMATEURE und
SCHIFFSFUNKER

Kursori: Bern .
Beginn: jahrlich im Seplember

Auskunft und Anmeldung
Postfach 1308 3001 Bern
Telefon 031 62 32 46 i

80 m-Transceiver EICO 753 m. AC P/S, AM-SSB-
CW. 200 W pep, Fr. 600.—. Linear Endstufe SBE
LA-2. 1200 W pep, Fr. 500.—. Empfanger DRAKE
R-4A wie neu. Fr. 1100.—. ROBOT SSTV Monitor,
Modell 70. Vorfiihrgerat, Fr. 1200.—. HAM-CLINIC,
041-23 99 83 abends, 041-22 73 35 QRL.

Suche 1 Xtal-Filter 3.385 MHz, fur SSB, 2.8 Heath-
kit SBA-310-1(2), Trio Kenwood oder gleichwertig.
Hans Wiest, HB90I, Thunstrasse 188, 3074 Muri/
BE

A vendre: Antenne Hurricanne Quad, 5 bandes,
80. 40, 20, 15 et 10 métres, boum en fibre de verre.
Prix fr. 200.—. Récepteur Sommerkamp FR 500,
AM FM. SSB, CW, 160—10 métres (30 MHz) con-
vertisseur 2 métres CB, WWV, parfait état. Prix fr.
1000 —. HESHDV, Rapin Ryamond, 1523 Granges-
Marnand VD

Verkaufe umstiandehalber neues Trio 7200, 12
Kandle bestickt, Fr. 1000.—. Tonna 2-Mtr long-
yagi, Fr. 120.—. Telefon 01 56 70 47

Zu verkaufen: Sommerkamp TS 145 XT 2 m-Trans-
ceiver. umschaltbar 1/10 Watt, 11 Kanale bestiuckt
mit Mike und Autohalterung, guter Zustand, Fr
700.—. Telefon 01 B40 42 32.

A vendre: récepteur Drake R-4B, état neuf, cause
double emploi. Avec 12 quarlz supplémentaires
pour broadcast et marine, fr. 1400.—. HBYAYU,
téléphone 022 35 97 94

Fiir unsere in der Schweiz hergestellten VHF- und UHF-Sprechfunk- .

gerate suchen wir die Mitarbeit von

Sprechfunk-Technikern

(eventuell auch Heimarbeit). Interessante und weitgehend selbstandige
Tatigkeit. Messgerate werden zur Verfigung gestellt.

Schriftliche Angebote an: TIG BICORD AG, Postfach 30, 6330 Cham.
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2m Handy Transceiver

ALL-Band
Communication
Empfanger

QR 666

Ein Allbandempfénger ausgereifler Technik
mit modernem Design. Alle bisher bekann-
ten Empfanger dieser Qualitatsklasse waren

nur flir weit Giber tausend Franken erhaltlich.

Der Empfangsbereich erstreckt sich von
170 kHz...30 MHz lickenlos in 6 Bereiche
aufgeteilt. Wenn Sie sich also fiir «Kurz-
wellen» interessieren und dazu auch noch
fur modernste HF-Technik und wenn Sie
diese auch noch selbst montieren méchten,
dann entscheiden Sie sich noch heute fiir
den Empfiénger-Kit QR 666.

Kompletter Bausatz QR 666 Fr. 695.—
(Anleitung in Englisch)
Prospekt mit Schaltbild kostenlos.

KP 202

* echte 2 Watt Hf-Ausgangsleistung
* 6 schaltbare Kanile

" 25 kHz Quarz-Filter

" S-Meter, Batterieanzeige

* eingebautes separates Mikrofon

" 0,25uV Empfindlichkeit

" echte Alternative zum SRC 146

Gerat komplett mit 2 Kanéalen bestiickt (145.00—
145.15) und Schraubantenne

nur Fr. 495 —

Der Zusammenbau ist dusserst einfach
gestaltet, da die «kritischen= Baugruppen
(HF/ZF-Verstérker) als steckbare Platinen
bereits verlétet sind.

Technische Kurzdaten:

Batterie und Netzbetrieb, eingebaute
Batterien, 44 Halbleiter, dual gate MOS-
FETs, ZF-Verstdrker mit mechanischen und
keramischen Filtern ausgeristet, 2 Watl NF-
Leistung, AM/SSB/CW Empfang, Stor-

begrenzer, Grésse: 360 % 160 x 320 mm,
Gewicht: zirka 7 kg

EH CHA3M CAMPIONE TI

INTERMNATIONAL Telaphon ((41) &8 80 85




MULTIBEAM 46 EL
MBM46/70 cm

Gain 17.3 dB/Dip.
Length 265 cm, Width 46 cm
sFr. 135.—

BEAM

AERIALS LTD

SUPERMATCH KW 107-109

Hi+ Lo Antenna Tuner/
Dummy-Load/HF-Wattmeter/
SWR-Meter, 10—80 m

500 W PEP sFr. 545.—
1000 W PEP sFr. 682.—

— MUSTANG 3 El 3 Band 2 kW sFr. 550.—
MUSTANG 2 El 3 Band 2 kw sFr. 420.—

E ELAN 3 El 2 Band 400 W sFr. 350.—
ELAN 2 EL 2 Band 400 W sFr. 260 —

El I l'[l TA-33 Jr 3 El. 3 Band 1 kW sFr. 388 —
TA-32 Jr 2 El 3 Band 1 kW sFr. 280 —
—HH ll]rll[}s ATLAS-Vert 4 Band SKW  sFr. 250 —

carlo prinz electrical conquest CH 6304 LUGANO P.O.Box 176 Tel 091 51 62 42

Antennen W. Wicker-Biirki

QSO mit WIPIC und Hy-Gain immer gut! Berninastrasse 30 — 8057 Ziirich
Verlangen Sle unseren Amateur-Katalog mit Preisliste Telefon 01 46 8883

Service und Reparatur aller Fabrikate durch den
HAM-KLINIK e

Erik Seidl, Unterwilrain 52, 6014 Littau

HB9ADP ex 5A1 TY Telefon 041 23 9983, abends ab 19 Uhr

Amataurlunk-Antennenkatalog 1974 anfordern. Fir jede Antennenaniage den richtigen Teleskop-Mast. Alle Grossen lieterbar

lﬁ[ﬁl Antennen fiir Kurzwellenfunk Yagi-Antennen fiir 2-m- und 70-cm

~— o WEBSUN-ELECTRONIC WEBER + CO.

T,
-

. “ ]'lﬂ"m o) Funk-Anlagen+ Antennen-Technik
10t Sohwit ung | -« EBERRITE . Telefon {}E‘i 221959 HE9SHQD Eulerstrassﬂ 77, 4051 Bnlel !

Limch"snatmin




Radio-Amateure, Bordfunker, Telegraphisten

Eine interessante und abwechslungsreiche Tatigkeit als

Radio-Operateur

erwartet Sie.

Wir bieten:  — griindliche Einarbeitung in den Aufgabenbereich
— angenehme Arbeitsbedingungen in kleinem Team
— gute Sozialleistungen
— ausbaufahige Dauerstelle

Wir erwarten: — abgeschlossene Berufsiehre technischer Richtung

— Kenntnisse der Funk- und Fernschreibtechnik
— Ausbildung in Morsetelegraphie

— Fremdsprachenkenntnisse (insbesondere Englisch)

Gerne sind wir bereit, Ihnen nahere Einzelheiten bekannt zu geben:
Telefon 031 67 35 23.

Schriftliche Bewerbungen mit Lebenslauf an:

Abteilung fiir Ubermittiungstruppen
Papiermiihlestrasse 14
3000 Bern 25




Amateurfunk-Preistelegramm

Preise in DM laut Stand vom 1. Mai 1974. Preisdnderungen wegen Kursschwankungen vor-
behalten. Nettopreise bei Abholung in Konstanz und Ausfuhr in die Schweiz.

SR-C4300 70 cm-Transceiver, 5/1 Watt umschaltbar, 12 Kanale, Mobilhalterung 625.—
SR-C430 70 em-Transceiver, Kompaktbauweise, 12 Kanale, 10 Watt Output 731.—
SR-C826MC der neue 2 m-Transceiver, Nachfolger des bewahrten 826 und 816,

10 Watt / 1 Watt schaltbar, 12 Kanale, VFO-Anschluss 594 —
SR-CV100 Sende-/Empfangs-VFO fiir 826 MC, keine Quarzsorgen mehr 190.—
SR-C146A 2 m-2 Watt-Handfunksprechgerét, 5 Kanéle, mit Tonruf, 2 Kanale,

bereits bestuckt 515.—

Fiir alle erwahnten Gerate Quarze, Zubehor und Ersatzteile ab Lager oder
kurzfristig lieferbar. Reparatur-Service.

Wir liefern TRIO-DRAKE-SOMMERKAMP-TENTEC-Gerate zu gunstican Preisen. Im Programm
weiterhin:

FRITZEL-KW-Antennen, 2 m-70 cm-Antennen von WISI, AUTH, CUSHCRAFT, Sperrfilter gegen
TV und BCl. SSTV-Gerate, Mobilantennen, Rotore, Morsetasten, Kabel RG58/174/213, alle
Koaxsteckverbindungen, Logbicher, 27 MHz-Funkgerate.

RP 120 UHF-VHF-Wattmeter 20/120 Watt 280.—
Apollo KW-Wattmeter bis 1000 Watt 386.—
302 B Digitalfrequenzzahler von HEB, 200 MHz, 20 mV, Quarzthermostat3.10 71375.—
502 B 500 MHz-Zahler 2148 —
SO 239 Koaxbuchse, versilbert 2— 10 Stiick 18—
PL 259 Koaxstecker, versilbert 2— 10 Stuck 18—

Neben dem Amateurfunkprogramm mochten wir Sie gern mit unserem Bauteilangebot be-
kanntmachen — fast 10 000 Artikel von A bis Z, zum Beispiel:

Antennenmaterial, Batterien, CTC-Sendetransistoren bis 40 Watt bis 70 cm, Drehkondensa-
toren, Elektrolyt-Kondensatoren, Fachbiicher, Gehause, Halbleiter, IC's, Kabel, Lautsprecher,
Messgerate, Netzgerate, Oszillographen, Pertinax-Experimentierplatten, Quarzfilter, Rohren,
Sicherungen, Schalter, Steckverbindungen, Transformatoren, UKW-Drosseln, Verstarker,
Widerstande, XYL bedient Sie, Zeilentrafos usw.

Sonderangebot

originalverpackte Autotelefone, Telefunken 160 E 15, 146 MHz, 6 Watt, 0,7 uV fur 20 dB, Nach-
barkanaldampfung grosser als 100 dB! mit allen Kabeln, Bedienteil, Stromversorgungsteil.
ufb-Empfanger mit Quarzfilter und mechanischen Filtern 50 kHz, teilweise zusatzlich mit Ton-

rufauswerter (umsteckbar auf Frequenzen von 625 Hz bis 2000 Hz) 275.—
Mechanische Filter, 455 kHz, passend zu obigen Geraten, originalverpackt, 20 kHz 69.—
1€0E15 Gerat zusammen mit 20 kHz-Filter . 329 —
Quarzfilter 10,7 MHz, 30 kHz 29—

Wir stellen aus: Bodenseetreffen 1974, 13./14. Juli

Wir freuen uns auf lhren Besuch — bis dahin beste 73

ELECTRONIC-SHOP OBSER, D-775 Konstanz, Schutzenstr. 14
(Dobele), Telefon: 075312 29 29




AZ 3652 Hilterfingen HERRN HB9CZ 0068
BAENI HANS
GARTENSTR, 254

4600 OLTEN

TE STAVO 10 Messbereiche

Gleichspannung 60 mV/1,5 V/6 V/30 V/60 V/150 Vv
300 V/e00 V
Innenwiderstand ca. 1 k2/V

Wechselspannung 3 V/30 V/60 V/150 V/200 V/600 V
Innenwiderstand bei 3 V
ca. 300 kQ, dariber ca. 1 kQ/V

Gleichstrom 1 mA/06 A/1,5 A/6 A

Wechselstrom 0,6 A/1,5 A/6 A/15 A/BD A
Direktmessung Uber separate
Buchse bis 60 A!

Widerstand 1 k@ (20 Q in der Skalenmitte)

Drehfeld-

richtungsprifung 3 x 380 V, 50/60 Hz

Gerat Klasse 1,5
Prifspannung 2000 V
Messwerk Drehspul
Empfindlichkeit 600 1A
Spiegelskale 97 mm lang

Max. Strichzahl 60
Nullkorrektion
Messerzeiger

Gehause Thermoplast, schlagfest
Abmessungen 210x130 %81 mm
Gewicht ca. 950 g

Tragbare Mess- und Priifgerite, Vielfachmessgeriite, Ohmmeter,
Isolationsmesser, Rohrenmessgerite

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

TELION

NEUBERGER TELION AG
MESSINSTRUMENTE e i

e ________ S—— .




