1965 NATEONAL C@NVEN EON
, ' (‘HWC AUDITO%IM




hallicrafters
has harnessed
200 watts of
brute power
for only 3395.

NEWSR-500

Jornade>

tri-band transceiver!

Own your own private tornado — 500 watts worth of
sheer power for the big, effortless signal you've always
wanted in a transceiver. And that's just the begin-
ning! You get:
Exclusive Hallicrafters AALC (Amplified Automatic Level Con-
trol) providing up to 12 db. of effective compression ¢ RIT
(Receiver Incremental Tuning) with = 3 kc. for superior net
and CW operation < A superbly designed crystal lattice filter
which makes the most of the desirable SSB transmission
characteristics * A built-in changeover relay permits direct
operation with the HT-45 or other linear amplifier ¢ Sensi-
tivity is less than 1 wv for 20 db. S+ NN ratio * Receiver
employs a separate AVC amplifier providing a figure of merit
of 100 db. « Price: $395.00 less. power supplies and mobile
mounting kit.

Get the full story from your distributor or write for complete
specifications today.

@////////// ///501(7/ ) ?('f{}////f»/////m/;y'/,"

hallicratfers

5th & Kostner Aves., Chicago, Ill. 60624

Export: International Div., Hallicrafters
Canada: Gould Sales Co., Montreal, P.Q.



Dbye

“Bve
Bir'Zifie :

Efficient filters and selected injection frequencies make the NEW SR-46
and SR-42 VHF transceivers virtually immune to FM and TV interference.

Interference-free reception is only one of many
advantages in the new SR-46. Compléte six meter
band coverage is another. Or full two meter
coverage, if you prefer, in the companion SR-42
unit, Both give you double the usual bandspread,
through use of dual tuning ranges. A neutralized
nuvistor front end boosts sensitivity, and eleven
tuned circuits increase selectivity while sup-
pressing interference. Push to talk, of course.

Thorough field testing, before production, by
hundreds of operators, assures you of years of
trouble-free performance. It all adds up to your
top VHF value. See the SR-46, or the SR-42, at
your distributor today.

AWSRAB

SIX METER VHF TRANSCEIVER
and SR-42 for two meters

Export: International Div., Hallicrafters.
Canada: Gould Sales Company, Montreal, P. Q.

[ FEATURES
Frequency Coverage: 50 to 52 Mc and 52 to 54 Mc
(144 to 146 Mc and 146 to 148 Mc in the SR-42).
Power Input: 10-12 watts. Power Supply: 115 VAC
and 12 VDC (vibrator and line cord optional extra).
Transmitter Crystals: high frequency type; provision
for four (one furnished), plus external VFO, switch-
selected from front panel. Tubes: 10, plus zener
diode oscillator control and four diodes (11 tubes,
2 zeners and four diodes in the SR-42). “‘S"" Meter
automatically switches to RFO. Cabinet: “snap-off"”
type for easy access. Size: 52" high, 121" wide,
8%” deep. Shipping Weight: 17 Ibs. Amateur Net

LPrice: $189.95.

hallicratfers

5th & Kostner Aves., Chicago, I!l. 60624
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GOT EVERYTHING?

Don'’t forget your KWM-2. It’s a great traveling companion. Helps relieve the tedium of a long trip
and it’s so easy to take along. Mounts quickly and easily in a mobile mount in your car. Gives you
the same performance you get in your ham shack. At home or on the road, Collins KWM-2 covers
the popular HF ham bands. Provides ample power on 80 through 10 meters with 175 watts PEP
input on SSB, or 160 watts on CW. You don't have to take a long trip to enjoy the KWM-2. It’s so
portable you can take it with you on a Sunday ride in the country — or any place else you might
be driving. Contact your distributor and

ask for a demonstration of the KWM-2
——either in the store or in the car. Ask
him about price and trade-in value, too.
You'll be pleasantly surprised to find
out how little it costs to own the finest
in amateur radio equipment.

P.S. If you're driving
through Towa this
summer, stop in Ce-
dar Rapids during
working hours and
visit Collins. Contact
the Amateur Product
Office and we'll be
pleased to show you
around our facilities,
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|
salutes WGDNG:
first across the
Atlantic on144 Nics!

On April 11, 1964, W6DNG of Long Beach, California and OH1NL of Nakkila, Finland estab-
lished two-way 144 Mcs contact via moon-bounce! This record-breaking communication was
the result of years of patient effort and experiment. The difficult earth-moon-earth path was
successfully conquered by a combination of radio amateur “know-how,"” enthusiasm, and
state-of-the art equipment. High gain antennas, low noise narrow-band receivers and a reliable
kilowatt transmitter using Eimac 4CX250B's joined with VHF experience to break the VHF
communication barrier between Europe and North America. Eitel-McCullough joins the
A.R.R.L. and all radio amateurs in saluting W6DNG and OH1NL: two radio amateur pioneers,
blazing a trail of achievement in long distance VHF communication.
Eitel-McCullough, Inc., San Carlos, California. In Europe, you may con-
tact Eitel-McCullough, S.A., 15 rue du Jeu-de-I'Arc, Geneva, Switzerland.

el



RANGER 1i

75 WATTS CW
65 WATTS PHONE INPUT!"

VALIANT I

275 WATTS.CW AND SSB*
200 WATTS PHONE INPUT!

SLIGE

THRU
Q.R.M.

with either of these high performance
- Viking transmitters |

RANGER H—This popular, feature-packed, self-con-
tained transmitter/exciter is available wired and
tested or in a complete, easy to assemble kit. As a
transmitter, it’s a rugged 75 watt CW or 65 watt phone
unit—instant bandswitching on 6 through 160 meters
—for built-in VFO or crystal control. Temperature
compensated VFO is extremely stable—high Q"
pi-network output circuit matches antenna loads
from 50 to 500 ohms. Flexible timed sequence key-
ing provides perfect **‘make’’ or ‘‘break’’, yet main-
tains “break-in’’ advantages of a keyed VFO. As an
exciter, without modification, it will drive any of the
popular kilowatt level tubes and will provide a high
guality speech driver system for high powered mod-
ulators. TVI suppressed—with tubes, less crystals.
Cat. No. 240-162-1...... “Ranger 11" Kit......... Net $249.50
Cat, No. 240-162-2......"Ranger [I" Wired......Net $359.50

*with auxiliary SSB exciter

VALIANT H—Here's the unit that gives you outstand-
ing flexibility and performance in a compact, desk-
top rig! Low level audio clipping prevents over-modu-
lation and increases modulation level and intelligi-
bility for increased communications power. Differ-
entially temperature compensated VFO is highly
stable—aoperatesin the 1.75to2 mc.and 7.0 to 7.45
mc. ranges. Other features: Instant bandswitching
160through 10 meters . . . complete TVI suppression
...timed sequence (grid block) keying ... high gain
push-to-talk audio system . .. built-in low pass audio
filter...self contained power supply...control
mode switching. .. high efficiency pi-network tank
circuit. With tubes, less crystals.

Cat. No. 240-105-1...... “Valiant 11" Kit.........Net $375.00
Cat. No. 240-105-2,.....“Valiant I1" Wired.......Net $495.00

BOOST YOUR ANTENNA EFFICIENCY!

MATCHBOXES
Bandswitching
—no plug-in coils!
Complete integrated
antenna matching
and switching sgs-
tems for CW and AM
transmitters up to
275 Watts or one
Kilowatt. No annoy-
ing “plug-in"” coils;
eliminates ‘'load-tap-
pin%". Bandswitch-
ing 80 thrulO meters.
Cat. No. Amateur Net
250-23-3,.,275 Watts, with directional coupler and indicator. ..$94.95
250-23-1...275 Watts, less directional coupler and indicator. .. 64.95
250-30-3,..1 Kilowatt, with directional coupler and indicator .154.50

WRITE TODAY

for your free copy of
Catalog 965 with com-
plete specifications and
prices on all Johnson
Amateur equipment.

E. F.
1625 Tenth Ave. S.W. « Waseca, Minnesota 56093

Low
PASS FILTER

Wired, pretuned.
Handles more than

.
'DIRECTIONAL COUPLER
HEndley more than AND INDICATOR

75 db or more at- Provides continuous reading of
tenuation of har- SWR and relative power in
monic and spurious transmission line. May be per-
frequencies above manently installed in’ 52 ohm
54 mc. coaxial line. Easily handles max-
Cat. No. 250-20 52 Ohms imum legal power. Wired and

Impedance . . $14.95 Net tested.
Cat. No. 250-35 72 Ohms Cat. No. 250-37 ..Coupler.. $11.75 Net
Impedance. . $14.95 Net Cat. No. 250-38..Indicator..$25.00 Net

JOHNSON COMPANY



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League mermbers, are invited to report station activities on the iirst of each
month (for preceding month) direct to the SCM, the administrative ARRL ollicial elected by members 1n each Scction.
Radio club reports are also desired by SUMa for inclusion in@S7'. ARRL Field Organization station appointments are

available in areas shown to qualified League members. Cieneral or Con
ORS, UES. 0Pps, 00 and OBS, Technicians may be appointed OLS, O
SCDMs desire application leadership posts of SLC, EC, I

— .. ATLANTIC DIVISION

Delawure

£15 Brighton Road

©12 Ruce St.

S Wickbam Rd.
00 Lincoln Ave.
“11 Rosemont Drive
1400 Chaplin 8t.

CENTRAL DIVISION

John I, Wojtklewlca

\Wilmington 19809
Tamaqui 182352
Hultimore, Md. 21229
L'almy ra 03065
1sufulo 26

Conwiay

ditional Class licensees or higher may be appuinted
BS or V.IL.F. PAM. Novices may be appointed QLS.
RAM and PAM where vacancies exist.

Fdmond A. Metsger 1520 Jouth $th St.
REFD 7

henneth A. lsbneter 522 Wauona T'rall

Springtield 62703
Itjoowmington 47403
Portage 53901

DAKOTA DIVISION_ .
Herman R. Kopischke, dr., RFD 2

21 Bue'id Ave.
BoOXx 58

DELTA DIVISION

Janesville 560487
Grand Forks
lear Lake

foute 3, Bax 230

J. Allen Swauson, Jr. RED 1, Box 354-14

3. 1. Hairston 2321-27th Ave.

115 Eust Holston Ave.
GREAT LAKES DIVISION

“Nirs. Patricia C. Schater 732 Greenridge Lane

27209 W. Six Mile Itoad
1317 Logan Ave., NV,

HUDSON DIVISION _

266 Cypress St,
Ldward K. krfckson 13 Robert Clrele
MIDWEST DIVISION

Little Rock 72205
ovington
Merldian .
Johnson City 37601
Laoulsville 7
Lyetralt 48240
Canton 44703

1135 Norih Country Club Drive Schenectady
1

Mussapequa Park, L, 1.
South Amboy 08579

Robert M. Summers
Alfred L. Schwuaneke

141y L)ougl:w Ave.
1125 N. 50th P1.
FLdgur Star itte
Box 272

) WY 13, Roy A. Beluir
liustern Pennsylvania W3ZRQ Allen R, Breiner
Maryland D. ., W3Qa f3ruce Boyd
Bouthern New Jersey h2BG Herbert (1. Braoks
Western New York KUHUK Charles T, Hansen
Westeru P’ennsylvania Wi3GdY
1linofs \WIOPRN
Indixna WoYYX lirnest §.. Nichols
Wisconsin BYGSC
Ainnesota WOTCIK 1
North Dukota WODMN tarold L. Shects
South Dakota KYTXW Steward P. Holt
Arkansay WU TR curtis K. Williams
Louistuna Wora
Misslssippl WAHLKN N
‘I'ennessce wiUVLE Willium Scott
Kenlucky QIO
Michigan WEENX Ralph ¥, Thetreau
Ohlo WsAL Wson 5. \veckel
Fastern New York W2miU Cicorge W, Tracy
N. Y. C. & Long tsland K2 Istutne 8. Johnsan
Northern New Jersey W2CVWY
lowa WONTE Dennis Burke
Kansas = * KOBXI
Missour! WYTLPK
Nebraska weGaor Irrunk Allen
Connecticut TTRIGGG
Luustern Massuchusetts WlaLp
Muine KIDYG Herbert A, Davis

New Hampshire

WISWX /K LDSA

Ames 50010
Kuusas Clty
Ltolla 85401
Gerlng 69341

NEW ENGLAND DIVISION
kred Tamm 2% Gresiam St.
rank L. Balker, Jr. &5 Solur Ave.
Lukes Lt

1,
Itobert Mitehell Hox 137-A, RFD

Milford

dralntree 02185
1sisworth kulls 04634
Chester

awtucket 02560
Montpelfer 05601
\Westueld 01085

Anchorage

‘I'win IFalls 83301
Anacanda
Portland 97266
I*uyallup

t.uncord

Iancolic Y6744
Boulder City S9005
Carmichacl 95608
San Rafuel Y490l
tresto

(uperuno

Sulisbury 28144
North Augusta 20841
Nortulk 23503
Lulrmont 26554

A lumosa
Alamogordo

Salt Lake ity 84110
Casper 32601

Athens 35611

Bulboa

'ompano Beach 33064
«olumbus $1902

Huto Rey, ' k.

Fort Wualton Beach 32548

Phoenix 85017
Long Beach Y0808
Sunta Ana 92707
San Diego Y2107
‘'housund Oaks

Tulsy 74120
Houston

ort Wgr.t)h 76107

Rhode Lslund KIAAV Jdohn I, Johnson 30 Fruft St.
Vermont KIMPN Ii. Reginuld Murray 3 Hillerest. Drive
Western Massuchusetts WIBVR Lercy C. Noble R St. Dennis St.
NORTHWESTERN DIVISION .
Alaska % KL7LNT Daniel R. Wright A12 K, 9th Ave.
Idaho W71LR Raymond V. kvans Route 3
Montana WITYN Juzeplt A, D'Arey 1918 tHagein Ave.
Oregon W7AIN fiverett E, France $335 8,15, L16th Ave
Washingon W7HMQ tiverett &, Young 2217 Fifth St., S. L.
i PACIFICG DIVISION
Tast Buy KGLRN Richard Wilson 107 Cordova \Wuy
Hawali [NA( YA fee R. Wical 43-601 Luluku Kkd.
Nevada W7IBy Leonurd M. Normun 6552 Utah St.
Sucruwmento Valley WABJDT Jouhn F. Mlinke, 111 46513 Rustic Rd.
San Fraucisco W AGAUD  Hugh Cassldy +7 Colernan Drtve
sun Jogquin Valley weJi'u Ralph Suroyun 4204 13, ‘Cownsend Ave.
sauty Clara Valley WHZRYS Jean A, Guelln Lu35 Willowbrook Wy
ROANOKE DIVISION
North Carollna, WIBNU Barnett 8. Dodd 420 West franklin si,
South Curoting WAL LD Charles N. Wright 711 Merriwether Dr,
Yirginia WisHI 4. J. Hopkins K600 Hamunett Ave.
\West Virginla WM Donuld B. Morrls 1136 Aorningstur Lane
.. ROCKY MOUNTAIN DIVISION
Cotorado worrn Donald Ray Crumpton  P.0. Box 223
New Mexico WHUBW Fowcll Richardson 15(8 Lincoln Ave.
Utah W7MWR/WT70ALD Muarvin . Zitting 1.0, Box 1813
Wyoming w7CQL Wayne M. Moure {42 South Moutuna Ave.
,,,,, SOUTHEASTERN DIVISION
Alabama K4KJD Willlam 8. Crafts Itoute 3, Box 243
Canal Zone RZ5TD ‘Chomay B, DeMlels 1.0, Box 1111
Joustern Morida KASJLL Ao L. llamel 220 N, L. 25th St.
Cieorgia W4RZL floward L. Schonher X 0x 1902
West [ndies (1. R.-V.L) KP4l Jose 1. Saldana 30X
Western Florida WHRKH Irrank M. Butler, Jr, 404 Klllott Rd.

- . SOUTHWESTERN DIVISION e
Arizona WTFK I Iloyd U, Colyur 3411 West lerson St.
Loy Angeles WEBHG . G, Garman 3732 Chatwin Ave.
Qrange WEDEY Roy R. Maxson (43 1 South Qlive St.
San Dlcego WOLRU Don Stausifer 4427 pPescarlero
Santa LBarbara WAGOKN  (ecil D, tHinson 1u34 Coventry Court

WEST GULIE DIVISION = .
Northern I'exus WiBNGQ 1. L. Harbin 4315 Calmont
¢)kiahoma KSKTW BilL F. Lund 1220 S, Owasso,
Southern I'exas W3AIR G. D. Jerry Seurs 5634 liskridge St.

o CANADIAN DIVISION .
Alberta VEETG tarry Harrold i%344-5th Ave, N.
British Columbia R I, F. Savage 4553 West 12th Ave.
Manitobu* JY M. 8. Watson, 249 Lunark St.
Mauritime LWB . I Weeks
Outarlo VIS3NG Richurd \V. Roberts 170 Norton Ave.
uebec VEZDR (. . Skurstedt 62 St. Johns Rd.
Saskatchewan VE5SQC Mel Mills P.0O. Box 801

Lethbridee, Alta,
Vaucouver 8, 18, ¢,
\innipeg ¥

)arvey Station, N, B,
willowdale, Toronto, Ont.
Polnte Clatre,

. Montreul 33, . Q.
Suskatoon

+ Oflicial appointed to act temporarily In the absence of a regular onicial




FROM
INTERNATIONAL

NEW

VHF/UHF
UNITIZED TRANSMITTERS
50 mc—420 mc

{nternational’s new unitized VHF/UHF transmitters make
it extremely easy to get on the air in the 50-420 mc range
with a solid signal. Start with the basic 50 or 70 mc
driver. For higher frequencies add a multiplier-amplifier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and amplifier.

220 mc

50 or 70 mc

DRIVER/TRANSMITTER

The AOD-57 completely wired
with one 6360 tube, two
12BY7 tubes and crystal
(specify frequency). Heater
power: 6.3 volts @ 1.2 amps.
Plate power: 250 vdc @ 50 ma.
AOD-57 complete $69.50

MULTIPLIER/AMPLIFIE

The AOA-144 uses two 6360
tubes providing 6 to 10 watts
output. Requires AOD-57 for
driver. Heater power: 6.3
volts @ 1.64 amps. Plate
power: 250 vdc @ 180 ma.
AOA-144 complete... ... $39.50

MULTIPLIER/AMPLIFIER
The AOA-220 uses two 6360
tubes providing 6 to 8 watts
output on 220 mc. Requires
AOD-57 for driver. Heater
power: 6.3 volts @ 1.64 amps.
Plate: 250 vdc @ 150 ma.
AOA-220 complete $39.50

AGA-420

420 mc S
MULTIPLIER/AMPLIFIER
The AOA-420 uses two 6939
tubes providing 4 to 8 watts
output on 420 mc. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
ma.

AODA-420 complete .. $69.50

RELAY BOX

Four circuit double throw.
Includes coil rectifier for 6.3
vac operation.

ARY-4 Relay Box

complete

FILAMENT

SUPPLY

The APD-610 provides 6.3 vac
@ 10 amperes.

APD-610 complete, .. .. $9.50

6 METERS 50 me AOD-57

2 METERS 144 mc  AOD-57 PLUS AOA-144
220 mc  AOD-57 PLUS A0A-220
420 mc

ADD-57 PLUS AOA-144 PLUS ADA-420

MODULATOR

The AMD-10 is designed as a com-
panion unit to the AOA series of trans-
mitters. Uses 6AN8 speech amplifier
and driver, 1635 modulator. Qutput: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70
ma peak: 6.3 vac @ 1.05 amps.
AMD-10 complete $24.50

Order Direct
from International

18 NORTH LEE — OKLA. CITY, OKLA.
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Vice-1frector: Lawin s, Van Deuseu, ., . w3nep
3711 MeKtuley s8t., N.W ., Washington, D.C, L0015
Central Division
PHILIP 12, HALLER. .. WOHPG
HO00 S, ‘I'ripp \\L Chiteago, 11 buh ")
Vice-Director: .dmond A, Metzger, ... ..

PRN
1620 South Fourth St., Springheld, llllnolu lS‘.!TUJ

Dakota Division
CHARLES G, COMPTON. ... ... BCO
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Delta Division
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V ic?-lurtrmr Iranklin Cassen. ... . ..., WaWBIC
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Great Lakes Division
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Vice-Drirector: Charles C. Mtller.. ... ..., RISU
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Hudson Division
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W7¢
N47 Purk I Drive, Billings, Mont. 50102

Pacific Division
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Vice-trirector: 1tonald G, Martin W6LF

1673 Raywood lLane, Nupu, Callf. 94558

Roanoke Division

P. LANIER ANDERSON, JR.. CWANWIT
428 Mapice Lane, l).un.mc. Va. ’1041

Vice-1rirector: Joseph I, Abernethy | 'IAKC
764 C'olonjal l)rl\c Rock HIlI, 4. (' ")"'!0
Rocky Mountain Division
CARL L, SMUTH . ..o o, WHBW,

1070 Locust 5t., Lenver, C'olo. $02: ’00 v
Viee-Dicector: John 1L Sampson, Jr.. . ... O X

361% Mount Ogden Drive, Ogden, ("tah 8“(1{

Southeastern Division
Tll()l\l \\ l\l MOSS. ... e, Winy
. Bux 578, st 1 omt Gi JUOH w

Vf,_-e_/n'vrmr [ h.lrlts J. Bolvi WALVYV
210 3.1V, 27th Lane, Ml.nnl U PYY

Southwestern Division

H()\\ ARD b, SHEPHERD, JR., .. .., W6QJIW
127 South ¢ ‘itrus Avenue, 1.05 Angeles, Calif, 90036
Vice-Director: John I NMartin, . ..., ... WeFrCp

1135 Crest Drive,

cneinjtas, Callf. ¢

West Gulf Division
ROENMER O, BEST. ... ... oo e, SQKI
J*.0. Box 1656, Corpus Christf, Texas 78403
Vice-lsirecior: Ray K., Bryan............ WsUY
2117 S.W. 61st lcrr.u‘c (y'kluhonm City, Okla.
Kt
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“It Seems 10 Us...”

THE CONVERSATIONAL ART

Kach might’s operation is a new adrenfure
into space. An amalear's station . . . becomes
a wmodern Aladdin’s lamp. You never know,
when you st doun to your Lranswatter and
recetver for a few hours' operation at the end of o
day's work, what those howrs will bring. crhaps,
to start, a few friendly chats with wmnateurs in
nearby states .. . jollowing this there may be
an opportunity to pass the time of day with o
Virgen: Islander . . .

The most ¢njoyment may come from gelting
together with « crowd of good fellows and talking
over everything under the sun. Amateur radio s
Jull of confirmed addicls to the conrersationai
art; indeed, there s eren a ‘Rag-Chewer's
Club” . . . for thosc who can qualify.

This is what a newcomer to amateur radio
reads. This, if vou didn’t recogunize it, is from
{{ow to Become a Radvo Amatewr, published by
the ARRL. The section just quoted tells
about the lure of wnateur rudio, what it does
and its objectives.

I believed this when I first looked into ham
radio. I believed it until I got my General.
Then I rapidly became disillusioned. Tuke
the first part, “you never know what these
hours will bring.” True, I don't know whether
I will talk to & ham in Ohio, Idaho, or Mo-
roceo. But I will be assured of one thing: the
exact mume conversation will transpire with
each one. Each one will tell me I'm a “FB
579, Each one will tell me his town. ldach
one will tell me his name. ach one will
neglect. to tell me about my a.c. ripple. Fach
one will say T won't hold vou Ceaig OB . . .
real FB QSO (UL DX 73 8K Each QSO will
be a crashing hore. And the chances awre quite
excellent that [ won't get o QNI either. Am
[ talking to 1 man? .\ boy? .\ grandfather? Or
a tape recorder? I'll never know.

Then aguin, maybe this is o little unfair.
There nre some rag-chewers around. They
dou't sign off immediately. First, they send

the weather (cool and cldy) and their rig
(usually factory built). Then they sign off.
They might even let 1 QSO go wore than two
transmissions apiece. Maybe even three. Of
course, they only do that when the DX isn't
coming in.

But how can this be? The ARRL clearly
says CtAmateur Radio is full of confirmed
wldicts of the conversational art.” Or is it?

People frequently ask me what 1 talk about
with my *“*radio set ™. It is highly embarrassing
to give an answer. How ean T say “nothing ”?
How can I say “they tell me how my signal is
and then they sigu off'? This is what the pub-
lic hears about ham radio, from hams them-
selves. Yet everybody is wondering, * gee, why
doesn’t ham radio live goodd public relations’'?

But all is not lost; there is always a DX
station waiting to be worked. As the ARRL
says, “‘there may be an opportunity to pass
the time of duy with a Virgin Islancler”.
What an excellent way to learn about foreign
countries and their customs. I had a QSO
with & Virgin [slander once. He told me [
wus 579, he lived in St. Croix, and I could QSL
via his QSL manager. He then graciously
allowed me to give a final, but to muke sure
that he wouldn't be ohligated to come back to
me he sent o nice long string of 73. So this is
how to pass the day. Unfortunately this huyp-
pens with every DX station. Wait . . . credit
where credit is due. Onee T had an excellent
rag-chew that lasted @ half hour with PY3 BOQ.
1t would have lasted longer, but the “hbreak-
breaks™ from other stations got to be too
much. '

One ham magazine stated “you can work at
peak openings, three & minute on s.s.b. if you
cut the trimmings — treat it like & contest.”
Cirent — just the way to learn about the
people from other countries, broaden your
field, and hecome a well-educated person. How
much ean anybody sy in 20 seconds?

{(Cantinued an page 1Q)

Seldom does QST run a guest editorial. But then seldom do we receive a picce so
effectively pointing up one of our amateur shortcomings. We hope that these com-
ments from Craig Anderton, WB2JQC, will nettle those far-too-many of us who fail
to take full advantage of the tremendous good-iwill and people-to-people oppor-
tunities in our daily communications activities.




(Continwed from poage 9
What a pity. Some day hams might recog-
nize the tremendous potential and place
international peace sand understanding above
the selfish greed to have @ cheap paper
certificate. Amateur radio is ullotted precious
frequency  space, o natural resource that
commercial interests regard as priceless. .\
ham rig is twice as much fun as a telephone,
more personal than a letter, cheaper than u
tape club, infinitely easier than taking trips
abroad. It is available to practically everyone.
It is relatively inexpensive. It has the best
potentinl of any existing medium  today.
[t could be a4 tremendous asset to goodwill
between nations, fostering peace and friend-

ship. We have ouly to make it so.

H-A-M

About u dozen years ago we noted an article
in the New York Physician by « doctor, pur-

porting to describe the origin of the term
“ham™ as coming from the last-name initials
of three young amateur wireless operators
who manned a joint station up Boston way
about 1910. The tale is still repented from
time to time in various amateur publications
and club balletins, and oceusionally in news-
paper stories. Unfortunately, we cannot con-
firm that it is true. In the original story, none
of the various mentions of Congressional
hearings, names and terms of Senators, the
Harvard Wireless Club, newspaper clippings,
ete., ure confirmed by docunentation; indeed
there are serious conflicts.

[t is & delightful story, much more glamorous
for @ newspaperman researching han radio’s
background than the probable truth (2 novice
or pour uperator on the old landline telegram
svstem was 1 “ham™). But it doesn’t check
out. Unless and antil it does, it must be
lubeled a myth. [asF=]

COMING ARR.L. CONVENTIONS

July 2-5— ARRL National, San Josc.
California

July 3-4— West Virginia Stated Jack-
sou’s Mill

July 9-11 — West Gulf Division, Okla-
homa City. Oklahoma

July 17-18 — Rocky Mountain Division,
Denver. Colorado

July 17-18 — Hawaii State, Honolulu

September =5 — Maritime  Province.
Dighy. Nova Scotia

October 1-3 — Ouatario
bury

January 22-23, 1966 — Southeastern Di-
vision, Miami, I'lorida

Province. Sud-

ROCKY MOUNTAIN DIVISION
CONVENTION

Denver, Colorado July 17-18

The 1965 Rocky Mountain Division ARRL
Convention will be held Suturday and Sunduy,
July 17 and 18, at the Clentre Denver Motel,
Denver, Colorado. A cofice bur will be upen from
7:00 to 9:00 r.m. Friday for early arrivals, and
WOOUL will be active on R0, 40 and 20 meters, to
guide mobiles in.

The ARRL Open Forum Suturday ufternoon
will be conducted by ARRL General Counsel
Robert M. Booth, Jr., W3PS. One of the prin-
cipal banquet spenkers will be Muajor CGeneral
John B. Bestic, K4BMR, Deputy Director for
Nutional Military Clommnand Systems, Defense
Clommunicuations Agency. Lew McCoy, W1ICP,
of ARRL IIq., will present slide-talks entitled
“Iow to Succeed In Amateur Ruadio Without
Really Trying” und “‘Trapsmission lines And
Antennas”. .\ Royal Order of the Wouff Hong
initintion ceremony is planned for Saturday
evening. Other activities include a breukfust for

10

licensed Y Ls, MARS mweetings, transmitter hunts,
left-footed and speed c.w. contests und FCC-
administered Cieneral and lxtra (lags amateur
exatuinations. A Saturday luncheon is planned
for ladies, plus a Sunday trip to the Air Force
Aeademy in C'olorado Springs: buby-sitters will
be available.

Prior to July 1. advance registrations wre
$3.00; $4.00 after that date. Other prices: Sut-
urday banquet, $3.75; Sunday luncheon, $5.00;
Y L. breukfust, $2.00; Woulft Hong initiation,
$.50. Send registration requests to the Denver
tadio Cllub Clonvention Committee, P2.0. Box
6140, Denver, Colorado 80206, Motel reserva-
tions must be handled separately with the Centre
Penver Motel, 620 Federal Boulevard, Denver:
special convention rates will be in effect.

HAWAII STATE CONVENTION
July 17-18

The Hawal State ARRL Convention will be
held at the Kuimanu Hotel in Waikiki, Honolulu,
on Saturday and Sunday, July 17 and IS, nof
at the Hilton Hawalian Village tHotel us previ-
ously announced. ARRL Puacific Division Direc~
tor Harry Kngwicht, W6HC, will be the keynote
speaker at the Saturday night banquet: other
guests will attend, represeuting ARREL, MARS,
C'D and various amateur equipment munufie-
turers. Several teclmical talks and XY, activ-
ities wure scheduled, ns well as & number of ex-
hibits and displays.

*Iarly Bird" registration requests should be
seut to Mr. Harris Tarumoto, KH6CUP, (on-
vention Chairman, P.0Q. Box 2573, tlonolulu,
Hawail 96803 by July 10: tickets will also be
available at the dour. Registration and banguet
combined will cost $9 per person or $16 per
couple: individual registrations  without the
banguet are $5. Room reservations or travel
arrangeinents may be made through (fonvention
Travel/Accommodations, Mrs. Anne Muradi,
Holiday Travel, 1158 Fort Street, Honolulu.

QST for

Honolulu



N osT amateur sccondary frequency stand- H
M ards are based on the ll')U-kc: crystal A Tl‘anS|StO|'
oscillator. Such an oscillator will produce
harmonic markers at H00-ke. intervals, and thus
provide accurate markers at one or both ex-
tremes of many of the amateur bands. To pro-
vide murkers for the limits of other bands or S F
sub-bands. and to improve resolution and faeili- econ da ry requen cy
tute interpolation, markers at more frequent
intervals are required. IFor these purposes. it is
customary to add @ device that will divide the
lon-ke. ervstal frequency to some lower fre-
quency (ustally 10 ke.) Markers will then ap- Standard
pear at intervals corresponding to  harmounic
multiples of this lower frequency (at 10-ke.
intervals in the cuse of the 1o-ke. divider).t
I'requency division can be accomplished in Adjustment-Free System
any one of several different wavs, but the one
most familiar to amateurs is the use of the
agtable, or free-running, wultivibrator.t The . . ...
normally unstable oscillations of the free-running Using Binary Division
MYV are stabilized by coupling in o synchronizing
signal from the 100-ke. crystal oseillator. Inte-
grul divigions by 10 or more are possible with
this system. lowever, this method poses diffi-
culties in the control of the order of division,
and wave form, particularly when transistors are
nsed. Nince the zmstzz.l)le MV'is not actually driven, BY JAMES H. GRIGG,* W9ZQT
it can revert to its unstable state if the synehron-
izing voltage i too small, or be blocked into
“squegging '’ if the synchronizing voltuge is too
lnrge. Proper operution is dependent on criticul
adjustments which are not inclined to hold from
day to day.

The Bistable Multivibrator

The histable multivibrator {Hip-flop, or
binary counter) i8 somewhat similar to the
astable MV, but it will not self-oscillate, and
will function only when supplied with driving
pulses. 1t is relatively insensitive to variations
in driving voltage and, because of this, it is
“adjustmentless.” Identical /# and ¢ vahies will

This secondary f[requency standard
eliminates the critical adjustments
usnally required in a system using a
free-running multivibrator for divi-
sion of the 100-kc. crystal frequency
through the use of bistable dividers.
Those engaged in frequency measure-
ment or in the establishment of a
marker system for the amateur bands
should find this article of prime
interest,

#1158 North Mozart St., Chicago, lllinois 10825

L Hall, *'I'he KHOIGL F'requency Standard,” ST, May,

m
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In this model of the transistor secondary frequency standard the four stages of the decade divider, and the limiter /shape
{right-hand end) are assembled on a single card approximately 2% by 10 inches in size.
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SQUARING AMP PULSE GEN.
EXEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE 820J oK 4
ARE (N MICROFARADS (uf.}; R pe 27002 R, ' I av./
OTHERS ARE IN PICOFARADS % 5 —F
(p!. OR wuf.} RESISTANCES 2&%\’0_‘
ARE IN OHMS; K=1000 C.
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Fig. 1—Circuit of the iransistor secondary fraquency standard. Circuit values shown for the first binary stage should be duplicated in all following binaries. Notice that CR7 and CR:;

are connected at different points in the binaries than are CRs and CRs. Component labels refer to the text, and circuit-board layouts of Figs. 2 and 3. Capacitors of value less than 0.01

uf. should be 109 silver mica or NPO ceramic; others should be paper, mylar or ceramic with guaranteed minimum values as shown. Resistors should be 109, Y2-watt, unless indicated

otherwise. C1 is a ceramic trimmer. The value of Cz should be selected to center zero beat with WWYV at midrange of C1. Values of Cs and Ci3 should be selected to give the desired
output level, as mentioned in the text. S; and Sz are s.p.s.t. switches, any style. Signal voitages shown are peak-to-peak.
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Fig. 2—Characteristic wave forms at various points in the

decade divider. The time reference is the pulse-generator
output signal. Voltages shown are peak-to-peak.
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hold over more than a decade frequency range.

The single binary can perform a division hy
only 2: a single output pulse results from every
two pulses upplied ut the input. Where further
division is necessury, binaries may be used in
eascade, ench stage producing one output pulse
for every two input pulses received from the
preceding stage. Thus, three binaries in cascade
divide the input frequency by . und a four-
binary chain divides the input frequency by 16.
The limit to binary division occurs when the
output is no longer integral kilocyele values.
To obtain division by 10, various feedbuck
and/or coincidence-gute circuits have been de-
vised to interrupt the normal sequence within
the four-binary chain, and restaurt at the 11th
input pulse. The details of such systems ure
beyond the scope of this article. Those interested
may make nuse of the references listed at the
end of this urticle.

Circuit

The vircuit of u secondary standard using o
bistable divider is shown in Fig. 1. The erystal-

controlled 100-ke. oscillator i8 formed in @
and Q2. A two-stage amplifier with the crystal
as a fecdback element is used to obtuin high
gain and accurate control of feedback phase to
maintain constant oscillution in spite of the
high series resistance characteristic of low-fre-
quency quartz burs. The circuit provides the
gain and bias conditions to permit symmetrical
swing from saturation to cutoff. thereby giving
improved control of dynamic circuit character-
istics. Q3 is an isolating amplifier to provide wu
signal for line use or for driving the following
divider chain. The square-wave output from
this araplifier is profuse in hasmonies which pro-
vide the 100-ke. markers well into the h.f. region
when the 100-ke. generator is used ulone with-
out the divider.

The signal from the 100-ke. amplitier feeds
the limiter/shaper Q4 which drives the follow-
ing chain of four binaries. (‘f?7, (g, CRy und
'Ry are coincidence gates. (‘I is a clamp
which finds a convenient reference in the circuit.
The maximum trigger rate of this circuit is 175
ke., und the minimum is less than 10 ke.

Although the output pulses from the divider
are rectungular, the harmonic content is li-
mited because of the nearly 50-per-cent duty
cycle at a low repetition rate. To provide murkers
well into the upper end of the h.f. spectrum, the
output pulses from the divider trigger a mono-
stable multivibrator, ¢13-Q14. The monostable
MYV also requires a driving pulse to function: if,
produces one output pulse for every input pulse.
T'he output pulse from the monostable MV ig
narrow (U.8 microsecond) with o fast rise time
(0.0% microsecond), resulting in an output signal
rich in harmonics. This MV will trigger and
maintain pulse width over o runge of pulse-
repetition frequencies from 200 cveles to 200 ke.

Signal output levels of the 100-ke. and 10-ke.
harmonics can be adjusted by ultering the ca-
pacitunces of 'y and Cig, respectively. With the
values shown in Fig. I, and the coupling between
the unit and an NC-300 receiver adjusted to
give an S-meter reading of 8¢ fromn the 10-ke.
warker signal at 30 Me., there was an increase
of 20 db. in the strength of markers aver the
spectrum down to 1.8 Mc. The variation within
any amateur band was less than 1 db.

Iig. 2 depicts characteristic wave forms ut
various points in the circuit.

1) 4.0:4
[ ~12Ve

2.25"

Fig. 3—Circuit-board layout for crystal
oscillator and driver. Component labels
refer to Fig. 1. Components are
mounted on the reverse
side of the board.
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OuTPUT

T
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The larger card at the left contains the 100-kc. crystal oscillator and squaring amplifier.
The pulse-generator card is at the right.

Power Supply

The power requirements of the complete unit
are minus 12 volts =5H9% aut 100 ma. The w.e.
and d.c. impedances of the supply should be
fow, which suggests the use of a zener diode or,
more ideully, u scries regulator. However, if the
equipment is used only intermittently, it muy
he operated from batteries without grent ex-
pense. Fither side of the battery circuit muy be
grounded.

Construction

Other transistors that muay be substituted
directly are the 2N2188 for the 2N274, und the
type 1309 for the type 404,

The components required for the unit lend
themselves well to printed-circuit or perforated-
board assembly, as shown in the photographs.
Suggested ctehing patterns are shown in IMigs. 3
und 4. The bourds muy be stacked, or arranged
in uny other desired configuration.

The cost of the unit. exclusive of cabinet and
printed circuit material, was about $45.

Operation
The only adjustments that should bhe re-
quired to place the unit in operation are in

coupling the output. to the receiver wnd adjust-
ing the crystal to frequency ngainst @ standard
such as WWYV. Signals may be fed direetly to
the low-impedance antenna line or. by the very
loose coupling, to a high-impedance r.f. or mixer
grid. This is @ compromise best determined by
the user. Cure should be tuken w avoid com-
punent coupling to post-conversion cireuits.

It should he obvious that where [i-ke, mark-
ers are not required, the divider c¢hain can be
reduced to two stages, and the gate diodes
omitted, to provide markers at 25-ke. intervals.
A single binnry stuge will provide markers ut.
A0-ke. intervals. In all cases, however, the pulse
generator should be utilized to assure uniform
harmonic strength at the higher frequencie:
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Fig. 4—Pulse-generator and binary circuit-board layouts. The same binary layout is used for each stage in the chain.
Component labels refer to Fig. 1. Components are mounted on the reverse side of the board.
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Fig. 1—WA3BTK's slow-scan

vidicon camera. Focus/ deflec-

tion coil assembly holding the

pickup tube is at the lower left.

Power-supply components are
at the right.

% “

A Slow-Scan Vidicon Camera

In Three Parts — Part I
Mechanical Design

BY COPTHORNE MACDONALD.* WA3BTK, EX-WA2BCW

cirenitry similar to that deseribed in Part Tt L
of this ariicle, Tn the areas of mechanieal de- =
sign : avout. the {o NCTUS AFe €O etely
sign and layout the four exieras are compl t(.\l:\ DRILL ¢ y
ditferent. cach man using the materinls and fucili- DIA. 4 PLACES™~. A ¥ ——

111) dute, four hans have built cameras with

ties at his disposal and designing accordingly. 1o ,,fJ'“l"i\ )
Rince the success or fuilure of o enmern project /7 }%'?,\
ean easily hinge on the mechanieal design, and W A9
since the later eamera designs by Bob Mangold, =8 2%
K3BWW, Bob Gervennck, W7FEN, and Don NOTE A: | e DFI{'};Z&TL/;Z:I?R
Miller. WONTP, have much to offer in the way MILL OR i 5
of improvements on this writer's original packag- FILE SLOT : ol MATERIAL:
ing job. the main features of each will be dis- V' x 1" |- 171/?"—-{ rass
2% —

cussed.

# Westinghouse [lectric  Corporation,  Ileetro-Optical Fig. 3--Dimension dr.awmg of the lens mount for the
Bquipment. Dept., 1,0, Box 10344, Pittsbucgh, Pa, 15235,  WA3BTK shutter. It will accept a C-mount lens, and when
| Part T appewred in June 1965 QST. mounted against the front of the focus coil is at the correct
distance from the vidicon target to give
proper optical focus.

The WASBTR Camera

The eamera originally built by the writer was
housed in the cuse of un wbsolete Dage video
switcher unit. The self-contained 4300 volt
power supply was retained as were the tube sock-
ets and some clectrolytic capacitors: the rest of
the cireuitry was removed. The vidicon yoke-
focus coil assembly was mounted at the bottom
front of the unit since this was the coolest loca-
tion. See Kig. 1. It is vital that no heat producing

Fig. 2—Two views of the WA3BTK shutter mechanism.

The homemade brass shim-stack shutter is actuated by the

solenoid and armature from a Potter & Brumfield type
PWS5LS relay having a 10,000-ohm coil.
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Fig. 4—The K3BWW camera, shown open for access to components. The power supply is built as a separate unit to
isolate the camera from the heat the supply generates.

components be placed under the focus-coil as-
setbly and that hot air does not circulute around
the assembly, since the vidicon will not operate
at its best above about L00°F. and will be perma-
nently dumaged if the temperature rises above
113°F.

The preamp input tube, V13, i8 mounted close
to the front end of the focus coil. An inch or two
of shiclded hook-up wire counects the target side
of 'y with the focus-coil vidicon target contact.
The first-stage lead dress was watched to mini-
mize pickup from the 10-ke. multivibrator lo-
cated at the rear of the camera; even so, without,
the sides fastened up, pickup is excessive. In this
regard, it is also essential to shield the vidicon

e

Fig. 5-~WZ7FEN used still another physical arrangement
in his camera. The pickup unit, left, contains only the vidicon,
its associated components, and the video amplifier.

16

grid No. 1 lead right up to the vidicon socket;
the only path for the 10-ke. chopping waveform
to pass from 1y to ¥y should be through the
vidicon itself.

The shutter mechinism is shown in Figs. 2
and 3. The relay mechanism can be removed from
its cun by heating the solder seal around the base
rapidly with a hot, high-wattage soldering iron or
fine torch flame, and pulling the cun und base
apart with two pairs of pliers. The operation
should be performed quickly to avoid averheut-
ing the relay mechanism, Once the cover is off,
the electrical contacts and the 7-pin base should
be removed. The armature should be hent up
slightly to give greater angular rotition when the
relay is actuated. A picce of 18-gauge copperweld
wire soldered to the urmature serves to increase
the lever arm considerably. (A light-weight plas-
tie rod attached with epoxy could be substituted
for the wire). A piece of 3-mil thick shim brass
goldered to the other en:l of the wire acts us the
shutter diaphragm. Short pieces of wire soldered
to the brass dianphragm serve as stops and also act
to stitffen the diaphragm. The | inch/32 hole in
the lens mount sceommodates any “C-mount™
I6-mm. movie camera lens. Since the weight of
the focus coil mukes it undesirable to mount the
coil by one plastic end plate ulone, four pieces of
threaded X-32 brass rod with nuts on both s.des
of the back plate were used to provide a sturdy
mounting arrangement.
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WA3BTK

SHUTTER MECH™]

FOCU
COIL

PLATE
CIRCUIT
RELAY

S

s

Fig. 6—Thg shutter used by WZFEN is similar to

WAB3BTK's, but is operated by a long throw and pivot

arrangement that greatly multiplies the mechanical
travel of the relay armature.

As Fig. 1| shows, the relay coil was mounted
next to T2. The magnetic field from the relay coil
initially induced voltage transients in the secon-
dary of Ta and also displaced the vidicon scan-
ning beam slightly when energized. Two layers of
S-mil mumetal sheet wrapped around the coil
solve the problems. Since mumetal sheet is
not normal ham shack stock, a better solution
would be to move the relay coil nearer the top of
the camera housing and to locate 75 and asso-
viated components several inches from the relay
coil.

"The power transformer in this camera was an
additional source of trouble: 6-cycle magnetic
fields produced u slight waviness of horizontul
lines in the transmitted picture. More disturbing,
however, was the heat generated by the trans-
former and other power supply components. Some
parts in the camera were too hot to touch after a
few hours operation, and some drifting of electri-
cul adjustments was the natural result.
K3BIWH s (‘amera

Bob Mangold's camera is shown in Fig. 4,
Bob’s answer to the heat problem was to put the
circuitry into two units: the power supply in one,
and the remainder of the circuitry in the other.
A Bud WA-1540 Portacab was used to house the
power supply.

The cainera case was made of hent and riveted
Mg-inch aluminum. This very professionul-looking
cabinet shows the type of construction possible
if one has access 1o the proper tools for sheet
metal work.

W?FEN’s Camera

(Rervie's camera departs from the original de-
sign in several respects. His camera unit contains
only the video amplifier and detector in addition
to the vidicon and associated components. This
results in a very cool-running head in spite of the
fact that the Bud CU-109Y utility-box cabinet
has no ventilating louvers or holes. His shutter
mechanism (Fig. 6) 18 also different. lle uses a
standard plate-circuit relay mounted at the rear
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of the cubinet in conjunction with a very long
lever-arm arrangement. to get the necessary shut-
ter blade travel.

The rest of the circuitry is mounted on a Bud
(CA-1228 amplifier foundation. Video detector
output and vidicon grid No. | connections he-
tween the units are made with 52-ohm coax, using
two different types of connectors to prevent weci-
dental interchanging. The resi of the leads are
fed through u cuble terminated with 1l-pin
Amphenol ronnectors.

WONTP s Camera

Don Miller's camera is shown in Fig, & By
hinging two P’remier 17 X 10-inch chassis and
mounting the parts on Vector-board, Don comes
up with 4 very neat looking vet simple-to-build
package. Note the ventilating holes in top and
bottom us well as the lugguge-type clasp to hold
the two chassis bases together.

Lens Selection

If the lens mount is threaded with a 1inch/32
thread it will aceept any standard C-mount 16-
mm. movie camera lens. [for shuttered operution
with normal room illumination the lens should
have i maximum opening of f/1.9 or, even better,
f/1.4. The recent trend to automatic iris control
on movie cameras has led to much trading-in of
older 16-mm cameras. Used lenses and even com-
plete cameras can often be found for less than
$25. Any focal-length /1.9 lens can be used for
any given field of view if one is free to select his
leng-to-subjeet distance. With the ruster size used
in the vidicon in this camera (3 X %5 inches)
the relationships in Tuble I apply. IFor example,
if one wanted the image of a 2-foot-wide object
to fill the screen he would set his lens-to-subject
distance ut 6 feet if using a 25-mm. lens.

Y

S
;% VERT.
DEFL.

.

GND.

Fig. 7—Block diagram of the

. e 11 PIN
WZ7FEN camera unit. Power ?'jv' ~ (AMPHENOL
supply and sync/sweep gen- +300V. - PLUG
erators are on a separate .
chassis. i FOCUS
YY" YN -
[MAJ iy
SHUTTER COIL .
| RN TO VIDICON Gy
O 7290 (Vy2) J T > 8NC
| 0 ] CONNECTOR
L - - VIDEO
HAWS 7586 PET.” ) T UHF
I CONNECTOR
Via Via
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Fig. 8—The camera built by WPNTP uses two chassis hinged together, to make the complete enclosure. This arrangement
is easy to build and makes all parts readily accessible.

The concluding section of this article, Part 117,
will desceribe the checkout and adjustment pro-
cedure necessiry to get the cumera operating
properly.

To atimulate amateur experimeantation with
slow-gean TV, the ILlectronic Tube Division of
Westinghouse lectrie Corporation supplied op-
erable reject 7200 vidicons to the four hams whose
cameras are deseribed in this article. Requests
for such u tube by others will be considered on an

individual basis. The number of tubes available
is limited and varies from time to time. Tubes
will be distributed only to amateurs who have
demonstrated interest and ability in this tield by
previously building a slow-sean monitor and tiy-
ing-spot scanner. and who state & willingness to
spend the $200 or more needed to build the eamn-
era itself. Individuuals receiving tubes will be
required to sign a stutement assuring thut the
tube will not be sold or put into commereial use.

Requests for a tube should be addressed

Table I

t5 mm. (wide angle)
25 mm. (normal) 1
50 mm. (telephoto) ]

Lens Focal Length Approximate Field of View
14 of lens-to-subjeet distance
L4 of lens-to-subject distance.
& of lens-to-subjeet distunce

to:
Ct Maedonadd, WASBTIK
P. 0. Box 62,
Murrysville, Pa. 1566,
and should include an outline of the
individual's previous amateur slow-sean
TV activities und his plans for the use
of the tube.

- Strays “§s

While some people are sitting around grumbling
ahout incentive licensing and all the rest of the
world's injustices, the Joliet (I1L) Amateur Ruadio
Nociety has innugurated @ sehool for the upgrading
of licenses. [Sach Tuesday night ot N eac at the
JARS clabhouse on Pablic Road, WINMEFW  will
conduct theory elisses oo.d WOKPC will hold code
clisson, IR

CROIS s neuned Sonsi,. Would you say he was
wetive on the band or 7n the band?

Another ham romaunce — DJ3Y'T and DISXT
were reeently married in Radolfzell, Germany.

Taulk about your weird antennas! ZIB3.J0 says that
he has 2 metal artificial leg which he ¢an hang from
the ceiling (when detached from the operator, we
trust) and load up nicely on all bands. Iu taet, he
submitted a WAC application based on contacts
using this (what would gow call it?) groundplane.

WHAX cluims that in all his years of hamming,
and he's beeuw on the air since 1916, he's never

called CQ.
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One reason the Navy has permitted amateur radio opera-
tion on board its ships is because of the morale factor. The
Navy agrees that handling traffic between crew members
and their families is great. The USS Guardian, pictured
above, is a radar picket ship which operates off the east
coast, and on board is WA3BIL/MM. W1UEl has been
active in establishing a ‘"Guardian Angel” net to handle
traffic from the ship, meeting every Sunday morning at
1400Z on 7205 ke. Others in the net include
W3JSA, K3QPM, and K2DSO.
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Antenna and Transmission Line

Quiz

TRUE OR FALSE?

i

L3N]

o

*e

s

-3

o

0.

16.

Va.w.r. at the input to o transmission line is
normally the sae as that at the load.

. V.8.w.r. on o transmission line is normally dif-

ferent when receiving than when transmitting.

. V.s.w.r. i8 the ratio of maximum voltage to

nminimum voltage on o transmission line.

. “Refected power” from an antennu is ab-

sorbed in the transmitter final tube and
matching circuitry.

. Feeding n horizontal half-wave dipole di-

rectly with coax cable normally results in
serious feed-line radiation.

Transmission-line logs is independent of the
v.s.w.r. on the line.

. The loss in 100 feet of R(G=8/U coax is less

than 2 db. in any of the h.f. buands below
30 Me. if the v.s.w.r. is less than 4:1.

. A perfectly balanced open-wire transmission

line will not radiate.

. Symmetrical radiation patterns cannot be

obtained from o beam antenna unless it is fed
through u balun or with o balanced trans-
mission line.

There is seldom any justitication for reducing
the transinission line or antenna v.s.w.r.
helow 2:1.

. Cloaxial transmission line is preferable to

open-wire line for feeding o simple dipole
antenny which is to be used on several ama-
teur bands.

. A transmatceh or “antenna tuner” can be used

at the transmitter to reduce the v.s.w.r. on the
transmission line running to the antenna.
The gain of o half-wave dipole antenna ean
be increased by more than 6 db. by placing
it in front of o flat sereen reflector.

. A S-element 20-meter Yagi on a 45-foot hoom

db.

can be expected to give more than 3
234-foot,

gain over u 3-clement Yagl on a
boom.

Yor all practical purposes o single ground rod
is us good as a system of many quarter-wave
radinls on o quuarter-wave vertical monopule
antenna.

There is no point in using ground radials

17.

IR

23,

26,

o=

.

R

30

. The

longer than a quarter wavelength on a quar-
ter-wave verticul monopole antenna.

A d0-meter horizontul half-wuve dipole 70
feet nhove uverage ground has greater gain
than a quarter-wave vertical monopole with
many quarter-wave ground radials.

High antenna efficiency is less important for
receiving than for transmitting.

. The gain of an inductively loaded quarter-

wave dipole cun be within !y db. of the guin
of w half-wave dipole.

bandwidth of a half-wave ipole is
greater than that of & half-wave folded dipole.

. Ground radials on an h.f. vertical monopole

antenna can be buried several inches deep
without seriously atfecting antenna perform-
wnce.

. The guin of a vertically polarized antenna at

h.i. is significantly greater if the untenna
foreground is sea water rather than ground.
The guin of a harizontally polarized antenna
at Iuf. is significantly greuter if the antennu
foreground is seu water rather than ground.

. A horizontal half-wave dipole is nearly 100

per cent efficient if mounted at least o quar-
ter wave above ground.

. A vertically polarized antenna should be

used for best results at h.f. when working DX

stations using o vertical antenna.

Verticully stacked Yagis may give no im-

provement. in signal-to-noise rutio over a

single Yagi when used for receiving.

The guin of two vertical monopole antennas

side by side can be greater than 3 db. over

the gain of u single monopole.

. "The presence of the ground incre:nses the max-
imum guin of an antenna elevated above
ground by up to 3 db. relative to what it
would be if the ground were not. present.

. The guin at bewm maximum of o horizontal
half-wave dipole is independent. of the height
of the dipole, vonsidering {00 per cent over-
all radiation efficiency.

. A half-wave folded dipole gives at least 2 db.
guin over a half-wave dipole. [gs—]

Check your understanding of the performance of antennas and transmission lines
with this quiz, prepared by Richard C. Fenwick, W5KTR, of the Collins Antenna
and High-Power Transmitter Division. Arising from questions asked at radio-club
talks, it covers a lot of ground, ranging from things every amateur should know
to poinis that will require real thought. Answers next month.
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Store-Bought
Hardware

for the
Cubical Quad

BY GLENN FLYNN,* W§MHV

Many antenna builders find them-
selves thwarted by the lack of boom
material and mounting hardware. The
author of this article offers a practical
solution to this universal problem.

cubical quad antenna was preferred by
many of the world’s DX men! The
performance characteristics and electrical fea-
tures of this antenna are outlined in The Rudio
Awmateur's Handhook, und in other publications.
This article is dedicated to the mechanical aspect
of quad construction, which is often left pretty
much up to the imagination of the reader. T'he
techniques used by the wuthor, centered around
the use ot readily-availuble materials, are applica-
ble to the fubrication of other types of beam
antennas ag well.
* 3435 Summit St.. Omaha 12, Nelbiaska,
! Ross, “How DX Kings, Rate An-
tennas,” QST, January, 1964,

! reecEst QST survey indicated that the

Fig. 1—The 20-meter cubical-quad

antenna, whose mounting hardware

and boom are made from readily-
available material.
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With the frequent appearance of new products
on the market, the alert amateur radio operator
often discovers hardware items that are useful
in home-construction projects. Among these
products are a group of metal fittings suitable
for use a8 mounting hardware for the quad
antenna discussed in the text. A number of
companies have made this material available to
the general public.?

This material is availuble in steel or aluminum
form, consisting of brackets and fittings of many
sizes and shapes. A number of structural con-
figurations for antennas will become apparent
a8 you view the manufacturer’s catalog listings
and pictures.

The Quad Structure

The bvom material for my quad antenna,
shown in Figs. 1 and 3, is an 8-foot section of

? Multi-Frame, Ainsworth Mfg, Corp., 1471 E. Atwater
$St., Detroit 7, Michigan: Unistrut Products C'o., 1031
W. Washington Blvd., Chicago 7. 1llinois; Power Strut,
{ne.. Framingham, Mass,
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P-1000 Unistrut. The end-plate hubs, for holding
the antenna-wire support arms, are fashioned
from 12 X 12 X 3fs-inch aluminum plate. Fig. 2
gshows the placement of U bolts on these plates,
which are used to hold the support aurms in
place. An angle bracket. used for mounting the
hub plate to the hoom, can also be seen in the
photograph (Unistrut four-hole corner con-
nector). Bambon poles, cut to 12-foot 6-inch
length, are used as support urms for the 20-meter
antenna elements. Before mounting them on the
hub plates, they shouid be gone over with sand-
paper, then painted with two or three couts of
waterproof paint, available from marine-equip-
ment, supplicrs.? After bolting the support arms
to the hubs, it is a gond idea to coat the U-bolt
nuts with automotive Permutex, to prevent
them from becoming loose al some future time.
A third 12 X 12 X %-inch plate is used for
attaching the boom to the mast (Fig. 3). A pair
of U holts and two Unistrut Z-support fittings
are used for this purpose. This completes the
mechanical assewbly of the antenna.

About the Antenna

Although the purpose of this article was to
describe the quad’s structure in terms of hard-
ware items, brief mention of the electrical con-
struction and performance may be of interest

" to the reader.

This puarticular cubical-quad antenna wus cut
for the low end of 14 Me., with each side of the
driven element and reflector made from No. 14
wire und cut to a length of 17 feet 6 inches. At
the bottom-center of the reflector element, u
7-turn, l-inch-diameter coil is inserted in place
of the more common tuning stub. This coil is
wound from No. 14 wire and serves to lower the
resonant. frequency of the retlector element. The
feed line used with this antenna is a length of
RG-11/U conxial cable (72 ohms.)

% To prevent damage to the bambon poles at the point
where they sre attached to the hub plates, it would be
wise to insert short pieces of wooden dowel rod into the
bhamboo to prevent erushing it when tightening the U bolts.
~ Bdilor,
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Fig. 2—The support-arm hub plate for

the quad antenna. Standard U bolts

and brackets are used for mounting
the bamboo support arms.

Some Final Remarks

The cuad antenna was erected in the late
months of 1964 and has withstood the strong
winter winds of Nebraska, without fultering.
Ita only use to date has been for weekly contacts
with my son, KGMRS, who is attending college
in llanover, New Hampshire. With 90 watts of
transmitter power at this end of the circuit, we
have never failed during a schedule, even though
the signals were several layers deep on many
occasions. The forward guin of the untenna
seems to be good, although the front-to-hack
ratio could be improved by adjustment of the
reflector coil, which time has not permitted.

In summary, I hope this article will point. the
way to easy and economical home-construction
techniques for the antenna enthusiust. Hach
state has a franchised Unistrut dealership. The
current price for the P-1000 stock iz $55.60
per 100 feet. It is avuilable in 20-foot lengths.

Fig. 3—The mounting plate which is used to fasten the
boom to the mast, showing standard fittings described
in the text.
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A Low-Noise
Double-Conversion
144-Mc. Converter

A Practical Approach
to Image Rejection

for 2-Meter Reception

BY GERALD R. LAPPIN,* W4WQZ

ronverter. to provide good image rejection
while still retaining the advantages of a
low output frequency, has been discussed by
WIIYDM.Y W2ZKF® suggested an alternate cir-
cuit, using a lower first-mixer output frequency,
to Improve image rejection still more. Keene
also pointed out the improvement in noise figure
to be expected from image-noise rejection in such
a cireuit.
Being blessed with o very good v.luf. location,
a high ridge in the foothills of the Smokies. [
am also cursed with a wide variety of strong
spurious-respouse-producing  signals from TV,
f.m. and aireraft. Attempts to use @ conventional
eomverter $ with o 7- to T1-Me. output resulted
in most of the Z-meter band being obliterated
by squeals. squawks, howls and buzzes. Changing
to 14- to 18-Me. output only slightly improved
the situation. The advantages previously cluimed
for the double-conversion principle suggested
that experimentation with such circuits might
prove fruitful. The converter herein described
is the final outcome of this investigntion and has
resulted in considerable improvement over the
one previously used.

anE use of double conversion in o 144-Me.

Fig. 1 —This low-noise 2-meter converter permits the use of

a single crystal frequency to generate the injection signals

required by both mixers. Through the double-conversion
process, a low i.f. output is practical,

Circuit Description

Fig. 2 shows the basic circuit us presented by
W27, The 144-Me. signal. after amplification,
is combined in the first mixer with the third
harmonice of the 34.25-Me. crystal. The resulting
41.25-Mec. signal is fed into the sccond mixer,
with the oscillator fundamental, to give the final
7-Mec. output. In reducing this concept to the
functioning cirenit shown in Fig. 3, a number of
alternatives were investigated with the interesting
results noted below.

[n the tirst version. a cascode front, end wus
used but, us usuul, it proved hard to neutralize
and was sensitive to changes in the impedance
seen by the input cirenit. “This ocenrred when
the antenna reluy was switched. Another version
used two paralleled 6(:W4g in o grounded-grid
stage ' (this accounts for the empty socket in
the photographs). The extra 6-db. guin was not
worth the troubles caused by the increase in in-
put and output capacitance. The tinal version
uses two grounded-grid 6C'W4 stages for 144-Me.
amplification. This configuration provides about
the sume noise figure ns the cascode, with ade-
quate gain to override the noise of the first mixer.
It 18 rock stable if reasonable shielding betw

4 \Wonsowicz, *1tt-Mec. Nuvistor Clonverter,” 73,
tober, 1963.

14470 148 Mc, R.F. |watousme. | FirsT |amtossesme| seconp | TTOMMe.
—————] . e ——
AMPLIFIER MIXER MIXER
102.75-Mc. 34.25-Mc.
+.1047 Skyland Drive, Kingsport. Tennessee. TRIPLER OSCILLATOR
! Bishap, " Double Conversion V.H.F. Converter with 34,25-Mc.
u Single Oscllator,” ST, February, 1963,

¢ Keene, ‘“‘Donble Conversion V.ILF., (lonverters
{Tech., Corr.). QST'. April, 1963,

S The Radio Amateur's [landbook, 10th ed., 1903, p. 409.
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2—Block diagram showing the double-conversion
method used with a single crystal.
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R.EAMP-1 R.F. AMP.

MIXER-2

RFC, =  RFC;&  RFC,

500 500 500
F F £

Dy

+150 t REG.

Fig. 3—Circuit of the crystal-controlled converter showing shield partitions in dotted lines. Fixed capacitors of decimal

value are disk ceramic. Others are NPO ceramic, except as noted. F indicates feedthrough and B signifies button-mica.

Uniess indicated otherwise, resistors are /2-watt composition. Except as indicated, decimal values of capacitance are
in microfarads (uf.); others are in picofarads (pf. or uuf.); resistances are in ohms; K = 1000.

C1—8- to 50-pf. ceramic trimmer (Centralab 822-AN).
Ca—2.5- to 13-pf. ceramic trimmer (Centralab 822-BZ).

Cu, Cy, Cs5, Ce, C;—"Gimmick"” capacitor of insulated
hookup wire twisted tightly 3 turns.

J1, J2—Phono jack or coaxial connector.

Li—4 turns No. 18 wire, Va-inch diam., %-inch long,
tapped % turn from top.

L2, Li—4 turns No. 28 enam., close-wound.

L2, L;—3%2 turns No. 28 enam., spaced wire diam.
Ls—5 turns No. 28 enam., close-wound.

L7—6 turns No. 28 enam. close-wound.

Ls—40 turns No. 32 enam., scramble-wound.
Liw—25 turns No. 28 enam. on cold end of Ls.

L:0—14 turns No. 28 enam., close-wound.

Li;—9 turns No. 28 enam., close-wound.
Coils L2 through Li: are wound on Y-inch diam.
iron-siug, ceramic forms.

R;—20,000-0hm control, audio taper.

RFC;—RFCs, INC.—15 turns No. 28 enam. on 100,000,
ohm Y2-watt carbon resistors.



O A=L"dia. hole through the shield. The second mixer is
T T 2 6A RS which provides sumew hat more
r A S »3 | gain than u triode mixer. (My junk box
3 é} - ‘5/_\“ 8 provides more 6AKS5s than 6CWds.)
21, i bn Lo It could as well be a duplicate of the
2 - 2~__$,__~_ 2%“_____,1 first mixer. This stage has & gain con-
A n é«},’ 1 Fo— 25— trol in the eathode return. Injection is
- Ty § L3 L G LY LS Ja provided ng in the first mixer. In one
oA A 3 dia. 3" | version, au amplifier stage at 4+1.25 Me.
@_ , @‘ f/, O,, 2 was used between the two mixers. This
o -2 t 23 Ll stage tended to oscillate, and provided
B .xn 2 i LI more gain than wuas needed. No advan-
A 2% fage from the increased isoliation be-
l tween ixers could be ohserved. All
- | operating voltages ure supplied from
10 1 u separate power supply with the B+
Bend down regulated wf, 150 valts.
e ___ e LiB_A e L\‘ - Construction
L, % V3 V2 f Vi o o ; §
‘__1‘& v ’_4_ &P &P L p b SIEI}JE \ T'he phnt.ngrap}} Iig. 1, shows the general ar-
Faly 2 FIL. jHL' !2 FIL. o\ rangement and Fig. ?‘slmwg the loeation of the
[ 2 b 15 -_—_ 1% N L 23 -S—* rmajor components. LIm rt and mixer stages
““““““““““ bed T T T T 77777 weremounted ina 9y X 2 X L Lg-inch trough
‘1 (I'ig. 4) formed from tl.xslung eopper. For ac-
S B cess during construction. one side waus made
I Sude C removable and fustened in place with sheet~
| ! metal serews, Shielding of these stages was com-
R Bend "*_ o ____ pleted, after wiring and checking, by adding a
Lip O BES ” bottom cover and end pieces. This trough wus
COPPER TROUGH \ Bend, down ) :.Lttaw’l‘x;ed I_)y bol,tipg at the corners to a 5 X 10-
inch (Fig. §) aluminum top plate with the open
e side of the trough parullel to, and 2 inches from,
) one gide of the plate. All of the mounting holes
13°1.p were punched or drilled through both layers.

p—25"1.0—+]
TROUGH VIEWED FROM INPUT END

Fig. 4—Details for chassis plate and trough compartment,
Hole diameters for coil forms and feedthrough
capacitors are dependent upon types used.

input and output is provided. It is unresponsive
to changes of input impedance. The signal from
the antennua is fed through a variable capacitor,
(", to 1 tup on the input coil. Ly. The setting of
'y, and the position of the tap. have a small eliect
on the noise figure. Performance deteriorates
just slightly if the signal is fed into the top of
In through a fixed capacitor. The input

(3round connections were made by soldering to
the copper shield, using a 230-watt iron. The
oscillator-tripler nnit was ussembled on the top
plute wlong the open side of the trough. The
ogcillator plate coil is udjucent to the second mixer
grid coil. The tripler plate coil is next to the first
mixer grid coil. The removable side of the trongh
sepurates the mixer coils from the osvillator-
tripler coils. The injection gimmicks pass through
small holes in this shicld. The oscillator-tripler
unit, including the crystal, is completely enclosed
in a separate shield formed from sheet aluminumn.

The Nuvistor sockets for the grounded-grid
stages were mounted so that a line through Pin

circuit uses an uir-wound, capacity-tuned
coil to facilitate changes in the tap posi-
tion. All other tuned cireuits use slug-tuned

_INTERSTAGE SHIELD .

COPPER TROUGH

coils. If tapped-down input is not desired,
Ia could be identical to fiz. Both ixer
plate coils are shunted with 33K resistors
to give bhroader tuning and to discourage
any tendency toward oscillation. Inter-

- / k ..

- / \ N £
COUPLING La
CAPACITOR O

2np MIX

RF. R.F. 1sTMIX. \ X

\P Zoia—( NG

L3 O_L Ls L ©
L La Ja

stage coupling in the 144-Me. stages is

accomplished by using smull gimmick ca-

pacitors, with their leads passing through
smull holes in the interstage shields. The
oscillator chain employs two 6(CW4s, one
as the oscillator and one as the tripler. The
first mixer is o 6C(!W4 in a1 conventional
triode-mixer circuit. Injection to the mixer
erid is through a small gimmick, (s, pussing
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1IN N

6‘\ /fauavfar/él_m
Ly

SHIELD O‘na”"’() :?‘——)
FEEDTHROUGH ‘
CAPACITOR—F~ TRIPLER  05C/| |
= 43— 4‘._,_,,
Fig. 5—Pictorial layout of underside of CRYSTQE SOCKET-b)ﬂoujz[gd on
chassis, showing shield partitions and “%. fe/oy ioﬁ/’zate

gimmick coupling wires.
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4 (grid) and Pin 12 (filament) was perpendicular
to the long axis of the trough. Flashing-copper
shields, 21y by 1! inches (Fig. 6), were cut to
fit closely over the sockets in contact with Pins
4 and 12. These shields were soldered to the grid
and filument pins, and to the copper trough.
Small tabs were left on the other two sides so thut,
the removable side and bottom plates could be
fastened to these shields with sheet-metal serews.
Similar shields separate the second r.f. stuge
from the first mixer, und the first mixer from
the second one. These were soldered in pluce
between the respective plate and grid coils.
Small holes allow the pussage of the coupling
cupacitors.

All leads not carrying r.f. leave the individual
shielded compurtments through &§00-pf. fecd-
through capucitors mounted through the fixed
side of the trough. Filament connectinns were
mude through small r.f. chokes. The plite con-
nections were routed through dropping resistors
to improve the decoupling of the vurious stages.
RBypass capacitors in the 144-Mec. sections are all
of the v.h.f. button type. leads, especially in
the 144-Me. stuges, were kept to 1 bare minimum
length. Much of the frecdom from spurious re-
sponses results from the thorough bypassing and
isolation between stages.

The coil data given should be considered as a
guide only. Variations in lead length, component
placement und other uncontrolled variables, make
it ulmost impossible to wind coils for 144 Mec.

without recourse to actual measurement in the
circuit with a grid-dip meter.

1t is strongly recommended that the oscillator
he wired first, followed by the second mixer,
then the tripler and first riixer, and on back
through the circuit. If this is done, the oscillator
may be peaked for optimum output. Then, with
the converter connected to the receiver, the
second mixer cun be peaked on a 42-Mc. signal
from u signal genecrator or grid-dip meter. The
tripler can then be tuned for muximum 102.75-
Me. output, using a grid-dip meter, in the diode
position. A signal at about 145 Me. cun then
be fed into the first mixer, and all circuits tuned
for peak response. In the same fashion, the r.f.
stages can be checked individually. In this way,
any malfunctions can be detected und eliminated
easilyv. Upon completion of the wiring, the con-
verter will be ready to use for signals other than
the weakest ones.

After wiring and testing the converter, the
bottom end plates were fastened in place and the
entire unit was mounted in an inverted 5 X 10 X
3-inch chassis, us a protective cover.

Final Alignment

If the order of construction suggested above is
followed, alignment consists lurgely of touching
up the front-end tuning to give the best noise
figure. This was done in the usual manner, using
a diode noise generator. Alignment, using a weak

(Continued nn page 160)
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The Anatomy of Public Service

Communications
Part 2: The Ins and Outs of John Hamm’s Progress.

BY GEORGE HART*, WINJM

John Hamm is an ideal ARPSC
leader, but he doesn’t get away with-
out any troubles. In this installment
we talk about some of them and show
how his local ARIC organization is
tied into the National Trafjic System.

WAONIHII, ull set up in his little town of

Southport, ready for any emergeucy. The
Red C'ross und civil defense have been integrated
into the picture, un amateur radio control center
has been estublished at Red Cross headquarters
and a RACIS control center at e.d. headquarters.
The amateurs in town, iufected with John's en-
thusiasm and vigor, ure available to staff these
control centers as well ag operate their home
stations, mobiles and portable stations which can
be moved ahout quickly. John has even set up u
technical building program to keep those ama-
teurs busy who are inclined this way. Nets have
been established for loeal coverage, mostly on
v.hf. ulthough a fairly large contingent of 7i-
meter phone operators is availuble. From u low
¢hbb of practicully nothing, interest and en-
thusiasm are running high in Southport.

Local Troubles

But. we wouldn't be realistic, or even truly
illustrative, if we just cheerfully touk it for
granted that everything went :ulong smoothly
from this grand beginning. It never happens
that way. In Southport, for example, John Hamm
goon discovered that many amateurs who gave
lip service to the project were not uround when

Es’r month we left our hero, John Hamm,

* National Emergency Coordinator, ARRL

COTHE EIRST LINK
IS A LoCALONR,. 8
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there was work to be done. When contacted,
they were inclined to say they did not “have
time"” to tuke part in drills or tests, but thut
they'd be there when un emergency came along.

John did the wise thing — he wrote them off,
This, however. reduced his cadre of operators
80 much that he was forced to give up the idea
of an extensive wmateur radio control center,
and the Red C('ross station became just a Red
C'ross station, while various amateurs uround
town were assigned linison duties which the con-
trol center had been intended to perform. There
weren't. enough operators ut the RACLS control
center, either, and the RO was busily trying to
truin non-amateurs to tuke up the slack,

In most towns such as Southport, it. usually
turns out that one man does most of the leading.
The RO soon decided he could not handle the
jub und resigned, so whom do you suppose was
asked to take over? Right, John ITamm! Since
no one clse wanted it, he had to accept or allow
RACLS to wither on the vine, so the appoint~
ment was duly made by the ¢.d. director 'midst
much fanfare.

f'ar from ullowing his two duties to conflict
and subject himself to divided loyulties, John
made it clear to everybody from the outset that he
considered neither job paramount. Iquipment
and fucilities supplied by the Red ('ross, by
civil defense, by the :wmnutcurs themselves, and
by everyvone clse wus pooled. Oh, the owning
agencies kept their identification on it, all right,
and oceasionally John ran into difficulties with
officials concerning who was to use the equipment
and for what purpose, but in gencral his opinions
and decisions prevailed beeause he made his
point very strongly thut this was an wmateur
radio facility and it was going to be run by ama-
teurs to do the best possible job for ull concerned.
The wmateurs used the gear regularly in tests
and drills and were respounsible for maintuining
it in operating condition at all times.

Although he took his cues from those to he
served, John was the “hosg™" of amateur commun-
icating in Southport, and because he carried it
off with an air of dedieation and responsibility
he became respected by and depended upon by
the majority. He didn't just talk, he performed.

Snipers? Oh yes, every town has these. As an
example, one of the things John did was divorce
the public service group from the club and invite
all amutenrs in town to participate. Some of the
club members didn't much care for this, par-
ticularly when he designated some assistants
from non-members, and 1 move was started to
throw him out of the club. Nuturally, it got no-
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where, bceeause wiser heads prevailed, us they
usually do. Two or three amateurs in town sturted
spreading the word that John was “taking over"
the whole town and running it to please himself,
and insinuated that there wus graft in the picture
somewhere.

A small minority of officials of served agencics,
probably victims of T'VI, took an anti-amateur
attitude, suying that amateurs were irresponsible
and that all emergency conununications could
be handled by (‘Bers under the supervision uf
some responsible government officiul (them, no
doubt). But John successfully defended himself
against all such attacks and continued to receive
majority support.

Outside Contact

Along with the deveioping situation inside
Southport was the reulization that this was just
one small town which, no matter how well or-
gnnized internally, would be an isoluted islund
without contact with the “outside.” Let's us-
sume that John's community of Southport is o
smull town near the Stateline River in the state
of Winnemac (see tup). A few miles to the north
is Northport. Across the river in the state of
Centralia is the large city of Urbania.

\We'll develop this fictitious geography in more
detail later. What we'd like you to notice here
are the connecting lines of amateur radio com-
munication (via ARPSC) between and among
these three towns, and the liaison with the Winne-
mac Section Net. John very early contacted
ICs of the adjacent towns and set up these con-
tacts, because in an emergency situation the
need for direet. contact with an adjacent town is
probuable. Iiven across the river into unother
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OF COMMUNICATIONY

state such contact will be needed — beeuuse after
all, emergencies are no respectors of state hound-
aries, und besides the Stateline had a bad habit of
going on a rampage once in u while and flooding
the dickens out of the whole area.

C'ontact with other cities and towns in the
state is maintained via WSN, the Winnemace
Section Net, and through it with the entire
National Traflic System, by means of which an
eniergency message can reach any part of the
(J. 8. or Cunada in rapid time. The state is not
an especially populous one, but there are a few
“key cities,” such as liastport and the capital
city of Centerport, each of which has its own
ARDPSC setup and nets for distribution of trathe.
lsach of these towns also has its own representa~
tives in the section net, and there ure single-
station representictives from many of the smuller
towns and rural arens. The net operates every
night at 1900 CST for about 45 minutes, in
“directed’’ session.

In an emergency, of course, it would operate
continuously when and as long as needed. Cer-
tain key stutions of John's ARINC group are
designated as linisons to WSN and take turns
representing Southport. The Southport v.h.f.
nets are therefore Local Nets of the Nutional
Traffic System.

The Big Picture

What oceurs in Southport. and Winnemae
oceurs in most towns and nearly every section of
the ARRL [Field Organization (74 in ull) in every
state of the U. S. and all Canadian provinces.
A somewhat extensive system of nets exists
above the section level to tie everything together
and provide for systematic flow of trathic.

Winnemac, being a north-midwestern state, is
in the NTS Tenth Region, which eovers most of
the ¥ call area and part of midwestern (‘anada.
The Tenth Region Net, like wll other midwestern
Region Nets, first meets of 0145 GMT and con-
tains representatives from euach of the Sections in
the Region, of which Winnemac is one.

Then at 0230 GMT the Central Ares Net
meets. containing representatives from each of
the Region Nets in that Area. At the Area Net
level, trattic headed for points in other Areas is
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given to functionaries of the Transcontinental
Corps (TCC), other functionaries of which are
bringing traflic into the same Area Net from
other Areas.

The traffic flows both ways at the same time.
FFor example, in the Region Net the representa-
tives from the Winnemac and Clentrulia Sections
might be disputched to a side frequency to clear
their traffic. One may have traffic for the other
or they may both have traffic. Sometimes the
Winnemac station may be “receive only,” in
which case the net, will contain another Winnemac
station for *‘transmit only,” a fine arrangement
if enough qualified stations are available to
handle it.

The suine sort of thing occurs at the Area Net
level, und of course TCC stations are specialized,
one to a function, whether this be receiving
traffic in un Areu Net and later sending it to o
distant counterpart in another Area, ur receiving
trailic from a distant counterpart and distributing
it in NTS nets in his own Area.

The NTS nets huve to meet sequentially if
they ure to accomplish the maximum in getting
traffic speedily from origin to destination. Since
the normal operuation of the system is set up for
the evening hours, when most amateurs are
availuble, the normal sequence starts with Locul
Nets on the east coust and progresses through
Section, Region and Area Nets at intervals, then
goes back through Region and Section Nets the
sume evening. In the middle west the sequence
gturts an hour later, on the west coust three
hours later.

section Nets wind up their last sessions fuirly
lute in the evening, usually about 10:30 p.aL
local time, depending on what brand of local
time is currently being used. Thus, when things
wind up on the east coust they ure just getting
started on the west coust, so while it is practical
to deliver eust-coast-originated traffic on the
west coast the same night, the reverse isn't true
in the normal procedure. To help compensate for
this delay occusioned by a fact of nature, TCC
stutions in the ldastern and C(lentral Areus re-
ceiving traflic from the ’acific Area are authorized
to Jdo what is strictly “taboo’ otherwise (except
in emergency) — “short circuit” the system
by reporting directly into destination nets if pos-
sible.

One cycle per day is normal. In an emergency,
depending on the extent and intensity of same,
N1'S nets may conduct two cycles, a dozen, or
run continuously upon the instructions of the
net managers and at the behest of ARLIC officials
in the areus atfected. Thus it can be seen that the
Amateur Radio Public Service Corps (ARPSC)
consists of the Amateur Radio Iimergency Corps,
which is an emergency organization with a
normal-time function, and the National Traffic
System, which is a normal-time organization
with an emergency function.

John Hamm Takes a Trip

We suppose all this sounds very complicated,
but it's essentially quite simple. ¢'n our NTS
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article u year ago!, we compared the progress of a
ruessuge through the system with a traveler on
the commerciul air lines. Just as NTS is u system
for getting masses of messages from origin to
destination, the uir lines constitute a very similar
system for getting masses of travelers from point
to point let’s assume John Hamm is taking a
trip to San CGoo, Culif.,, & small town in San
Bernardino County, and compare his progress
with that of a message originated by him going
to o friend of his in the sume town. We will sce
that each move is similar.

John's first step is to call a taxi to take him to
the Southport Hotel, where the sirport limousine
picks up airlines passengers. In the cuse of the
message, WAONIIH takes it to Section Net,
where a “through” station collects all messages
going outside the section.

At the hotel, John boards the limousine and
is transported, along with a lot. of other pussen-
gers, to the Southport air terminal, where still
more passengers are guthering to board the
flight to St. Loo, the nearest large-city terminal.
In like manner, the message is tuken, along with
a lot of other messuges, by the liaison station
(limousine) to the Region Net, where many
other messages are being collected for the Arca
Net.

At the air terminal, John boards a flight to
St. Loo airport, ut which place he joins many
other travelers on their way to California by
trunscontinentul jetliner. The messuge is taken
to the Area Net where it. is placed in the hands of
a TCC functionary (jetliner), along with other
messages, to make the long hop to the west
coast.

The jetliner takes off in a cloud of oil smoke
and water vapor and in seemingly no time at all
lands ui the Los Angeles airport, where the
travelers disembark and hurry to their respective
destinations or connecting fHights. The message
is shot to a west coast TCC functionary and
tuken to the Puacific Aren Net (Los Angeles air-
port) where messages are distributed to the rep-
resentatives from the various Region Nets.

John hus to board a feeder airline to tuke him
to the Sun (Gloo airport, ulong with o few other
passengers going to the sume aren. The messuge
is taken to the Sixth Region Net and given to
the representative from the section in which
San Cioo is located.

John's travels are not yet over. The San (oo
airport is quite a wuy out of town, so his next
step is the limousine into town. The message
is taken by the section net representative to
the section net and given to a station in San (Goo.

A taxi then delivers John to his destination.
The San (oo station receiving the message de-
livers it by telephone or by further relay on a
Local Net.

There are a few differences between air travel
and NTS, one of which is that NTS schedules
are arranged specifically for the purpose of mak-
ing connections, whereas in our experience most

1 June ‘64 QST, page 43.
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airline schedules are diabolically arranged to
make connections impossible. therwise, the
anulogy is a fairly close one. For example, sup-
pose John was not going to San Goo, but his
destination was Los Angeles. In that case, he
would simply “get off”’ and that point and “be
delivered,” just as any operator at any level
of NTS might deliver a message that happened to
be for his own town. The airport limousine might
drop John at the front door of his destination if
it happened to pass that way, depending on the
humor of the driver, just as an operator along
the NTS route might deliver a message without
its going through the entire chain, if this hap-
pened to be convenient.

Many people say that NTS is roundabout and
contains many unnecessary relays. So is and does
air travel. It would be more convenient and easier
and undoubtedly faster for John to charter a
plane to fly him direct from Southport to Ban Goo
— if he could get one (also if he could afford it).
In an emergency, it might well be worth while.
But in normal travel, it makes sense to follow
estublished routes. The same applies to normal
message handling. Nearly any operator along
the line can take any particular message out of
the normal routes and perhaps get it to its des-
tination quicker than if it followed regular NTS
routing. This can apply to one message, or two
messages, or a group of them if they all happen to
be going to the same place: but how about «ll
messages?

The way some messages are routed reminds us
of the air travel we used to do in the service.
You'd go to the air base and hang around and
sooner or later you’d be able to hitch a ride with
some pilot headed in the direction you wanted.
Maybe you'd be lucky and this would put you
near your ultimate destination and you'd be
home quicker (not, to mention cheaper) than if
you'd taken a commercial air line. Also, maybe
you wouldn’t. Maybe you’d have to cool your
heels at operations for hours, or maybe you'd
get a ride not quite where you were headed but
you'd gamble that you could pick up another
ride at this point. The whole thing was a gamble,
a8 hitch hiking always is. You might be lucky
and get home in jig time: or you might lose the
gamble and spend a miserable couple of days at
it. You never knew. If you wanted to be sure,
you’d travel scheduled routes.

Of course even regular scheduled routes can be
fouled up at times. In the air lines it’s the weather,
or mechanical failure, or a pilot strike. In NTS
it can be bad conditions, operator failure (to

% (T TAKES
AVERSATILE,
HAM "

show up as assigned), or just plain forgetfulness
or carelessness, or even a rig breakdown. You
might say that NTS is even more subject to
hreakdown than are the air lines, because after
all the latter is a puid service. But by and large,
NTS is the “scheduled air line” of amateur radio.
It's geared to regulur, systematic traffic How.
It might not be as fast as an independent route
for this or that particular messuge, but if properly
supported it is a whale of a lot more dependable
than catch-us-cateh-cun routings.

John Becomes Prominent

But let’s get back to John Hamm, whom we
left, contacting ECs in adjacent towns and setting
up NTS liaison su his AREC group would have
vutside connections when needed. An amateur
such as John is not likely long to be unnoticed
by section officials. As a versatile amateur, ut
home with all modes, John does somewhat more
than his share of liaison work to the Section Net
----- —go often and so well, in fact, that he is ap-
pointed RM and takes over all c.w. net organiza~
tion in the scction. This makes him active at an
even higher level, and first thing he knows Le is
the Scction Net's principal liaison to the Region
Net, and Region Nets are no place for beginners.

But John is no beginner. He becomes promi-
nent, by active participation, in Region and Aren
Nets and in the Transcontinental Corps, serves
a8 manager at a couple of these higher echelons
and winds up as Central Area director of the
TCC.

So there he is, saddled with three big jobs,
two local and one at the national level. Can he
handle them all? Will success go to his head?
Will he break down under the strain? Tune in
next month, same magazine, same title, and fol-
low his further adventures into nationwide
traffic handling and an actual emergency. [G&F—]

‘a-Stravsys

The Concord (New Hampshire) Bicentennial
Committce and the Concord Brasspounders Ama-
teur Radio Club, W1OC, have announced their
joint sponsorship of the New Hampshire-Concord
Ricentennial Award. The certificate will he awarded,
free of charge, to uuy ham who makes ten contacts
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with New Hampshire stations during the year
1965. Of these ten contacts, at least three must be
with Concord stations. No endorscments except
at time of application. Submit a list of confirmed
contacts to W10C, Concord Brasspounders Radio
Club, P.0. Box 339, Concord, New Hampshire.
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® A “Different Type of V.F.O. Circuit

®
LWVWWW\

®  push-Pull Colpitts With
® Push-Push Output

o BY JAMES F. GORDON,* W6UCP

of 8.000- to 8.222-AMe. ervstals to cover the

144- to [48-Me. band is sufficiently wide-
spread to estublish the general utility of variuble-
frequency oscillators  which may  be directly
substituted for the erystal. Many urrungements
have been previously described in QS7' as well as
in other publicuations to do this job. The circuit
described here, aside from providing excellent
performance. has some features that should prove
uscful in other applicutions.

r[\nﬂ practice of using the eighteenth harmonie

The Basic Circuit

A block diagram of the exciter unit is shown in
Tig. 1. It consists of & push-pull Colpitts oscillutor
having push-push second-harmonic output feed-
ing o single amplifier stage. Included in the
circuit s 8 erystal bridge for comparing the
exciter output frequency directly with uny
ervstal in the 8.000- to 8.222-Me. range.

The oscillator uses two type GAS6 tubes in
which the first and second grids function us triode
oxscillator grids and plates, respectively. The third
grid is grounded snd functions, in ewch tube, to
isolate the parallel-connected plates from the
oscillator eircuit. This technique is widely used in
single oscillator tube circuits and the advantages
are well known. T'he push-push output connection
allows direct second-harmonic output o he
generated, without recourse to a resonant cireuit.
This is advantageous since it is virtually impos-
sible to eliminate completely the pulling effect.
of u resonaut circuit in the plate of an electron-
coupled oscillator, even at the third harmonic.
Ax would be expected, the second-harmonic out-
put is low. For the circuit shown in Fig. 2, it is
% Box 1377, Santa Ana, Calif. 92702 -

PUSH=-PULL COLPITTS OSCILLATOR
WITH PUSH=-PUSH 0UTPUT

F

(J 6AS6 AMPLIFIER

I 2F .

(C—— 75 - 6BA6

1 6AS6 51
O._——_ R.F.BRIDGE
METER-
INDICATOR

Fig. 1 —Block diagram of the variable-frequency oscil-
lator assembly and frequency spotter.
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between 1 and 2 volts rans. This requires an
amplifier such as the GBAG to raise the signal
to a useful level.

Choice of Oscillator Tubes

Any of several tube types will function in a
push-pull Colpitts oscillator of the type shown.
The 6AS6 was chosen because of its small internal
element dimensions, relative freedom fronm micro-
phonics, rensonably high transconductance when
used in the triode connection shown, and the
useful  plate-cireuit isolation ufforded by the
No. & grid. The use of vacuum tubes with
physieally large elements increases the hazards of
frequency  instability from reladive miechanieal
movement of the elements. Such changes are
largely  capacitive and are ereated by shock,
vibration, and movement caused by thermal
changes. JAN-type tubes ure more uniforia than
commercial types. If a choice is possible, the
nilitary version should be used. After ussembly
the cireuit should be carefully tested for such
possible unstable symptoms before final calibra-
tion und use.

Harmonic Output

CGood practice has always dictated that the
output of a v.f.o. be taken at twice the oscillator
frequency at least. "Lhis usually results in o high
percentage of the fundamental being present in
the multiplied output. This is especially true it
the circuit must remain simple. The use of the
push-push output tends to cuncel the funda-
mental. If the vacuum tube and cireuit conpo-
nents are well balunced the output will be fairly
pure second harmounie,

In the circuit of Fig. 2 the output is predomi-
nautly second harmonic and the percentage of
the fundamental appeuring in the 613,06 wnplifier
output is negligible.

Although the v.f.o. deseribed here was
constructed specifically  for replacing
8-Mec. erystals for 111-Me. operation, the
applications of the circuit are not con-
finéd to v.h.f.; the suame basic arrange-
ment can be used for other frequencies
with suitable modification of values. 'T'he
mcthod of frequency compensalion for
line-voltage changes is not well known,
and the frequeney spotter is a handy
deviee.
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The Prototype Assembly

The prototype oscillator assembly is shown in
Iig. 3. "The components are mounted on a single
aluminum plate. The uctive oscillator parts of the
vireuit are mounted on one side of the plate while
the output circuit from the push-push plates is
located on the opposite side. The chassis plate
functions as an effective electrostutic shield as
well uas a heat sink to reduce frequency chunges
cauged by ubrupt changes in ambient tempera-
ture. The parts list shows a specific type of tuning
capacitor €'y, and the chassis plate is dimen-
sioned for that type. {t is normually difficult to
obtuin a straight-line-frequency capacitor with
precision  bearings having both the proper
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capacitance and meehanieal rigidity for this type
of oscillator. A good compromise is to use one of
the more readily availuble larger capacitors, such
us is shown here, and reduce the tuning range by
series fixed capacitance, Cy. If the builder is fortu-
nate he may tind one of these capuacitors on the
surplus market: this particular model has been
available from time to time. It is not essentiul
that this capacitor be used, and the builder muy
elect to tuke advantage of the most convenient
thing available. After all, this is in the tradition
of the radio amateur's herituge of innovation.

Frequency Instability
The frequency instubility of almost wll v.f.o.
cireuits may he attributed in varying degrees to
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the following:
1 — Thermal instability of the components.
2 — Variations in vacuum-tube heuter supply
voltages.
- Variations in vacvum-tube plate supply
voltages.

4 — Variations in the relative positions of
components due to shock, vibration, and
thermal changes.

5 — Variations in oscillator loading.

6 — Undesired feedback from output circuit to
oscillutor.

7 — Ogeillator modulation through unwanted
electrical und/or mechanica! coupling or
excitation.

The obvious way to attuin thermal stability is
to provide temperature compensation. Most amu-
teurs do not possess the fucilities for readily
determining the thermal correction requirements
for such circuitry, so it is rarely resorted to.
However, for those who would like an introduc-
tion to such procedures un excellent discussiont
wasg published in the December 1963 issue of QST
Another compromise is to attempt the use of zero-
temperature-coefficient components throughout.
The variety of the components required makes
this unattractive though some improvement can
usually be aceomplished. Another approach is to
place the sensitive circuit in an oven which is
precigely controlled. Again this gets a little out
of hand for the average experimenter. Commer-
eially

o

the problem is solved by using low drift

components, applying temperature compensu-
tion, and hnally placing the circuit in an oven.
This would seem to be gilding the lily for most
amuteurs.

All is not lost, however. It is still possible to
obtain pretty goud performance by using stand-
ard components without recourse to such com-
plicated procedures. Since it is necessury to place
the vscillator circuit in a metallic enclosure, this
will at the sume time reduce the tendency for
ambient air circulation around the components.
This tends to improve short-term stability. Any-
thing that cun be done to reduce the volume of
air circulating around the components is usually
helpful. This implies the use of smull-volume
housings. This further improves the etfertiveness
of the metul chassis plate us u heat sink, and the
use of slim mounting posts st the four corners
(sce Fig. 3) tends to isolate the chassis thermally
from the housing. Since the oscillator frequency
must be multiplied by 26 times it can be readily
appreciated that any instability will be multiplied
in frequency by 36 over the equivalent values
observed, suy, in the 3.5- to 4-Mec. band. Once the
oscillator hag reached thermal stability {the
condition where the components are losing exactly
the same amount of heat that is being delivered
to them) the frequency will remain relatively
constant. Of course there will be an eventual
change whenever thie room ambient changes suffi-
ciently to react on this thermal balance.

The thermal inertin of the aluminum chassis

! Decker, “Tuned Cir-
cuit Temperature Com-
pensation, '’ @87, De-
cember, 1963.

Fig. 3—The oscillator-
doubler chassis, show-
ing the layout of the
push-pull oscillator cir-
cuit. Tubes and push-
push output circuit are
on other side. The parts
arrangement is similar
to the circuit layout in
Fig. 2. The two tube
sockets are between
the ceramic pillars, with
resistors and disk-cer-
amic capacitors clust-
ered around them. V2 is
at the left in this view.
Cy is supported by the
triangular plate mount-
ed on the frame of the
tuning capacitor, Ci.
Ceramic pillars insulate
the frame of C; from
the chassis.
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Fig. 4—Warm-up drift characteristic. Total time required

to stabilize at the calibrated frequency is 6 hours. Most

of the drift occurs within the first half hour or so. No

temperature compensation is used, and the construction
favors slow warm-up.

plate in this instance is effective in reducing
short-term drift under the conditions stated, und
ordinary room ambient changes have negligible
effeet. ufter warm-up. Such procedures tend to
extend the initial warm-up period. Fig. 4 gives
an idea of what may be expeeted with unit warm-
up in a room at +65° F. The maximum drift
tukes pluace in the first hour of warm-up. After
the third hour the drift begins to become more
linear and eventually approaches 0.001 per cent
per hour, After 6 hours the frequency remains
quite stable. The long warm-up is also attrib-
utable to the fact that the power delivered to
the oscillator tubes is low. around 2.5 wutts.
There are obviously many fuctors which deter-
mine the drift during the warm-up period, not
the least of wlich are the particular structure
nsed and the heating tendencies of uny adjucent
equipment. The experimenter is thus cautioned
to use Fig. 4 as a gencral guide rather than
a8 absolute design information.

Filament and Plate Voltage

For the circuit shown an increase in heuter
volts causes # decrease in frequency while an
increase in plate volts causes an incrense in
frequency. lixcept for the thermul lag in the
heuter response, there is a compensating affect.
It is worthy of note that some mengure of im-
proved stability might be uchieved by tailoring
the resistance of the plate supply to provide best
results, when bhoth the heater and plate supply
are from a common power-line source. Iig. 5
shows the magnitude of the frequency change
for the oscillator of Fig. 2 in response to these
varying conditions. The best answer, of course, is
to regulate both the heuter and the plate source.

Mechanical Considerations

Mechanicul instability may contribute con-
siderably to frequency instability. The builder is
advised to observe closely the discussion on
variable-frequency oscillators in  the JARRL
Handbook (page 146, 1965 edition). This sound

information applies equally well to all types of
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v.f.o. circuits. After construction, the unit should
not be sensitive to such things as mechanical vi-
bration and tuning dial and panel pressure. [t is
usually desirable to usc insulated shafts for tuning
and- trimming drives, or for any other vontrols
thut require entrance to the oscillator compart-
ment. A good grade of L{-inch diameter phenolic
rod is satisfactory for most applications.

Unwanted Frequency Modulation

One of the recurring problems in v.f.0. design
where the oscillator frequency is multiplied a
great many times is the annoying tendency for
60- or 120-cycle frequency moduluation of the
carrier. (This can sometimes be attributed to
plate-supply ripple: the remedy for this is simple
and needs no digcussion here.) Where the heater
i8 operated on a.c. this can present a problem.
The best procedure is to ground one side of the
heuter dircetly at the socket with the shortest
possible lead to ground. The opposite side of the
heuter should be by passed with a cupacitor of
at least 0.001 pf. The ecapuacitor leuds should be
kept as short. as is practicable. It is then desiruble
to feed the heaters through an r.f. choke close to
the socket or sockets, us the case inay be. If such
un oscillator does exhibit frequency modulation
of this type it is a simple mutter to operate the
heuters on d.c. to see if that is the source uf the
trouble.

A less common but no less annoying source of
frequency modulation is that created by the me-
chanical vibration of a transformer so situated
thut energy is acoustically conducted or other-
wise coupled to microphonic ecomponents in the
oscillator such as capacitor plates. Adjacent
blower motors can cause similar trouble. These,
of course, ure good arguments for designing a
struerture which is not only insensitive to ull
electrical interference but to acoustic interference
ay well,

The Amplifier
The amplifier in Fig. 2 is conventional. It uses
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Fig. 6—Suggested method for coupling
the output of the v.f.o. unit into the
crystal socket of a transmitter. (Note:
The crystal oscillator tube will self-
oscillate when the tuned coupling circuit
is used unless the oscillator circuit is
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Adjust tap for

6BAG AMP. STAGE
(Jee Fig.2)

a 6BAG biuged towards the negative side of the
cluss A charueteristic. The input is the untuned
and nonresonant output eapacitively coupled
from the push-push oscillator plates. This un-
tuned input reduces the tendency for the 6BAG
to go into self-oscillation. Good design practice
should be abserved, nevertheless, in isolating the
prid and plate circuits. The amplifier should be
mounted in u separate housing adjacent to the
oscillator enclosure.

T'he shunt-fed plate circuit is not essential
and is tore a matter of individual preference.
The output is at low impedance to drive a H-
or 70-ohun line for remote application. The
voltage developed ncross this low impedance will
usually require termination in some sort. of step-
up transformer at the transmitter crystal socket.
In this event the circuit of Fig. ¢ is recom-
mended. Tuning is not critical, and one or two
settings will usually cover the entire baud. The
low-impedance output is also desiruble as u source
for the frequency spotter, which does aubsorb a
small amount of power from the output.

The Frequency Spoiter

"'he frequency spotter is extremely useful. It
consists of a simple r.f. bridge with u crystal in
one leg. Balunce is obtained by meuns of u carbon
potentiometer. ;. The bridge is unbalanced by
the crystal at the crystul resonant frequency,
causing rectified current to How in the meter cir-
cuit. The schematic of the frequency spotter is in-
elnded in Fig. 2. All leads should be kept ug short
us possible and the unit should be enclosed in
suituble shielding. The r.f. chokes ullow the meter
to be positioned anywhere on the panel without
interference to the bridge circuit.

The switch 8 serves to disconnect the bridge
from the output circuit during trunsmission.
Aside from ubsorhing some of the power output.
the distortion created by the wvonlinear diode
rectitier load generates u liurmonic spectrum
from the 8.0- to %.222-Me. source. It is con-
ceivable that in some cases this could cuuse
spurious transmitter output signals. This tend-
ency to generate harmonics may be put to good
use for calibrating purposes. If the bulance po-
tentiometer, Ry, is rotated to either the maximum
cloekwise or counterclockwise positions, the 15th
harmonic is strong enough to be detected on
receiver of normal sensitivity. If the bulance
control is set for minimum meter indication the
crystal diode current is reduced proportionately
und the harmonic strength is reduced. Ry then
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MAX.OUPUL  posion this circuit to
cover 8 fo 8.222 Mc. when
coupled wto crystal socket

modified to eliminate feedback, or
unless the tube is used as a frequency
multiplier.}

serves as a level control for harmonic output.
With Sy open the harmonic output is so low that
it cannot be detected. This ullows the oscillator
to be kept on at all times during reception with-
out interference.

Other Variations

It is possible to use a form of serics~tuned
Colpitts in « push-pull circuit of the type de-
scribed. The circuit values must be changed
accordingly. In test circuits there did not appeur
to be uny advantage in drift or stubility one way
or the vther. The parallel-tuned circuit oscillutes
a little more readily unless ‘4, ', C'g and C'; ure
reduced in value. In the parallel-tuned circuit it
way found that these capacitors could be reduced
to halt the values shown without uppreciubly
changing the stability or drift characteristies. A
reduction in capacitunce is necessary if the cirenit
is required to operate at higher frequencies. The
cireuit has been tested to ut leust 15 megacycles.

(s in IMig. 2 serves to bulance the stray cupua-
citance from the frame of the tuning capuacitor to
ground. It may or muy not be necessary to add
such a cupucitor, depending upon the way the
other component values happen to add.

Conclusion

It might be worthwhile to stute thut after a
number of initinl warm-up cyeles the drift char-
acteristic will probably change. It might get
either better or worse. If you are lucky it will
get better. This is usually what happens, and in
some respects may be attributed to stresses that
are gradually relieved in molded cupacitors and
other cowmponents. [inal calibration therefore
should be postponed until the unit is well broken
in. Of course, the erystal spotter und calibration
control C3 make the unit immedistely operable
regardless of aging or warm-up.

It may be necessary to add some eapacitunce
across the erystal socket in the crystul-spotter
circuit, us the erystal will oscillate at o slightly
lower frequency in an ordinary oscillator cireuit.
This should be done by the trial und error
method.

Most crystals exhibit more than one resonant
frequency. These will show up oun the spotter.
It is usually the lowest-frequency resonance,
showing the greatest magnitude, that determines
the erystal frequency. This is immediately recog-
nizable on the spotter. The spotter thus becomes
useful us u meuns of checking and comparing
quartz crystals. 5T
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HIGHLIGHTS OF THE BOARD MEETING

The 1965 Annual Meeting of the ARRL Board
of Directors was held May 21 and 22, 1065 at
the Chateau Frontenac, Quebec, P.Q. — the first
time the Board has met outside the U.S.

The principal agenda item was, of course, FCC
Docket 15928, proposing an expansion of the
amateur incentive licensing structure. lixtensive
eorrespondence in response o the invitation in
May ST, as well as personal contacts at club
meetings and conventions, had equipped direc-
tors with substantial knowledge of membership
seutiment on the proposals. Directors devoted
many hours to this subject — in informal meet-
ings, through discussion in committees set up
especially for the purpose of studying specific
areus of the Docket, and ut the formal meeting
itself.

The Board voted unanimously to thank the
C'ommission for its careful and thorough con-
sideration of the League's RM-409 petition. and
Lo support, the basic principles of Docket 15928:
wt the same time, however, the Board otfered
severul alternative approaches und suggestions.
The l.eugue's comments will ask that Advanced
(Ylass (old (lass A) licensees be granted the
Ivirst Class license without further examination.
The Board felt that this particular group had
shown the incentive to advance when the oppor-
tunity was there, and had lost in 1953 the unique-
ness of privileges promised to them.

"The Board felt, that the incentives provided for
advancement to First, Class were reasonable, but
felt that there should be wun added incentive for
First (‘lags licensces interested primarily -in
phone to advance to lLixtra Class: wccordingly
the Leugue comments will request that the
restricted segment of the 21-Me. phone band pro-
posed by FCC (21.25-21.3 one yeur after adop-
tion, 21.25-21.35-Mec. two yeurs after adoption)

Quebec Prime Minister Jean Lesage, right, shakes hands
with VE2BE, who is flanked by VE2AAH (left) and Wé4ZH.
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PRIME MINISTER WELCOMES
BOARD

Dr. Guy Marconx, M.P, {VE2AMI}
House of Commons

Ottawa, Ontario

Dear Dy, Marconx:

Thank you for letting me know that the
American Radio Relay Leagne is holding,
for the first time outside the United States,
its annual meeting of the Board of Direc-
tors in Quebec City on Thursday, May 20.

[ wonld he gratefnl if vou wonld extend
on my bebalf to the Board of Directors and
other participants at the meeting a warmn
welcome and my very best wishes for the
snccess of the deliberations.

Yours sincerely,

L. B. PEARSON

be allowed solely to the Iixtra Class licenses. The
remainder of the phone section, as in other bands,
would remain available for use by Conditional,
Cieneral and First Class licenseces.

The directors felt that traditional c¢all signs
are regarded by the wmateur body as the most
desirable, and that therefore the highest class
licensees should continue to enjoy eall signs
bearing the prefixes W, WA, WB or K. If two-
letter prefixes ure adopted by FCC for identifica-
tion of license class, the new two-letter prefixes
should be assigned to clagsses of license other
than Amateur Ixtra. The Board also felt strongly
that an individual amateur should hold the same
numeral and suffix throughout his amateur
carcer, to the maximum extent possible. The
Bourd suggested that if one letter suffixes :nre
used, it should be for special events stations only.

Among the proposed segments to be set aside
for Extra and First Class in FCC's docket were
250 ke. on six meters and 1 Mc. on two meters.
The ARRI will ask FCC' to postpone uny such
action, and the Board has asked the staff to
study the matter of incentives for those operators
who xre interested only in the bands above H1)
Me. The feague will separately request FCC
to require two volunteer examiners be conti-
nuously present during the supervision of code
and theory tests for Clonditional and Technician
('lass licensees.

The Board conferred the 1965 Technical Merit
Award on Project Oscar, Inc., in recognition of
outstanding achievements embodied in Oscur 111.
The group had also received the award in*1962.
The Board also expressed its continued moral
and financial support. of the Project Oscar effort.

As concerns League elections, & minor change
was made to permit muiling of ballots by Heud-
quarters during the second week in October.
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Outer envelopes will be marked to indicate that
ballots are contained therein so us to reduce
the possibility of a member's fumily mistuking
them for “junk’ mail. The envelope will :lso
carry u return postage guarantee. The Board
rejected a proposal looking toward runoff elee-
tions where there are more than two candidates
and none receives an absolute mujor