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; SR-42A VHF transceivers, TWo éxs.
'ceptlonal units for the VHF enthumast
Fi




tomorrow

r next piece of amateur equipment,
nt means to you:

For nearly four decades, Hallicrafters
has continuously offered radio amateurs
at every level of skill and involvement
the only complete line of quality equip-
ment to serve all their needs. We expect
to make a similar statement 40 years
from now. Here’s how you benefit from
such dedicated continuity:

1. Unequalled total design expe-
rience behind the product you
buy. Hallicrafters has engi-
neered over 150 important .
“firsts” in the industry — far L
more than any other manufac- ’

turer.
SR-2000 “Hurricane” transceiver. Brute. 2. Highly developed manufactur-
work for- you—QOOO \{:/latt.s PEP ing techniques that properly
8

balance production efficiencies
against the patient, individual
attention and craftsmanship so
essential to high-performance
electronics. Better value for
your dollar!

3. Most liberal and universally re-
spected warranty in all of ama-
teur radio. Hallicrafters has
never failed to make good on a
product warranty in 40 years.

4. Worth more when you trade —
confidence in Hallicrafters,
plus consistent and interna-
tionally-famous quality, mean
unbelievably high trade-in
value when you upgrade your

rig. Ask your distributor!
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FULL MEASURE OF PL lle.S'U']?{.ﬂlﬁﬂ—;----

Collins accessories add more enjoyment.to working your rig. Each Collins acces-
sory is styled to be an attractive addition to your equipment.

The 312B-4 Speaker Console (1) streamlincs the operation of your S/line by
integrating units into an operating system. It also includes a speaker and directional
watt meter.

In one compact unit that matches other Collins amateur equipment, the 516F-2
AC Power Supply (2) furnishes all the necessary voltages for the Collins 328-3
Transmitter or KWM-2 Transceiver.

Going mobile? The 351D-2 Mobile Mount (3), the MP-1 Mobile Power Supply
(4), and the 136B-2 Noise Blanker (5) make your car a new base of operation
for your KWM-2, -

Take them with you. The trim CC-2 Carrying Case {6) makes traveling com-
panions of your KWM-2 and PM-2 Portable Power Supply.

No need to connect, tune and disconnect the Collins DL-1 Dummy Load (7). It
can be put on the line with a front-mounted switch or a remote control switch.
Add fixed-station versatility to your KWM-2 with a 312B-5 VFO Console (8).
This unit allows limited separation of received and transmitted frequencies and
provides speaker and directional watt meter.

See these and many other han pleasers at your Collins distributor.
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SMALL PAIR BEATS A FULL HOUSE

One particular pair, SB-34 sideband transceiver/exciter and SB2-LA
gallon linear amplifier —-are small enough to beat a full house. Or,
for that matter, any no-room-for-passengers KW mobile installation.

Proof. Photograph shows SB-34 and SB2-LA together as a complete
1KW, 4-band sideband station (including receiver of course) beating
a full house handily. The two units placed end-to-end occupy less
than 2 linear feet— just over 1 foot in depth, less than 6 inches high!

But SBE didn’t set out to produce a miniature transceiver at the
expense of undue component crowding—transistors and diodes aided
by advanced bilateral circuits did it with room to spare.

SB-34 specifically, is advanced equipment— predominantly solid-
state—in pace with the trend toward elimination of all tubes in a
host of electronic gear. The SB-34 SSB transceiver costs only 395.00
(with 12V DC and 117V AC built-in power supply) and uses 23 tran-
sistors, 18 diodes, a zener, a varactor—and only 3 tubes!

Highhghts §B-34: 4-bands: 3775.4025 kc, 7050-7300 kc, 14.1-14.35 mc, 21.2.21.45 me.

135W p.e.p. input (slightly lower on 15) e Built-in dual 117V AC. 12V DC supply (nega-
tnve ground) < Collins mechanical filter ¢ Panel selectable USB-LSB e 1114"W, 10”D,
5”H. Weight: 19 Ibs.

SB2-LA: 80-40-20-15 meters e [nput $SB: 1KW pep AM: 300W. CW-FM-FSK: 400W.
e Built-in 117V AC power supply o 12”W, 12%2”D, 5¥%”H. Weight: 40 lbs,

MODEL SB3-DCP INVERTER

Heavy-duty transistorized inverter for mobile op-
eration of SB2-LA linear amplifier at 1KW input.
Input 12-15V DC, negative ground. Output @ 13.5V
DC input, 150 volts AC peak square wave at 250
cycles. 6”W, 12”D, 3%”H. Weight: 17 |bs.

Write for new brochure describing SBE line.

R Y T
RAYTHEON A HEON CVOKM-P'ANY

213 East Grand Avenute, South San Francisca, California 94080

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.S.A.
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Model 14AVQ for 40 fhru 10 meters

Ask any Ham who owns one...his log will verify that for
40 thru 10 meter operation, you can’t find another trap
vertical that can match the performance of the Hy-Gain
Model 14AVQ. It takes maximum legal power...high level
AM, SSB, RTTY or any other mode desired. It develops an
extremely low angle radiation pattern that insures un-
compromised performance for short haul. long haul or DX
communications...on Phone or CW. [ts ihree large dia-
meter “Hy-Q” traps are individually precision tuned to
" frequency to provide true 1/4 wave resonance on each
band. And, the entire antenna is at DC ground thus reduc-
ing atmospheric noise to an absolute minimum while
providing positive lightning protection. Rugged heavy
gauge aluminum construction...easy to install on ground
or rooftop.
For 40 thru 10 meter operation. don't settle for less than
the best. Get the vertical that’s known for the contacts
it makes—Hy-(Gain Model 14AVQ...$32.50 Net

Roof Mounting Kit tor Model 14AVQ—Includes adjust-
able roof saddle, guy wires, hardware and complete in-
structions for installing. Model 14RMQ....$14.95 Net,

Available now from your

Hy-Gain distributor or write...
HY-GAIN ELECTRONICS CORPORATION

8403 N.E. Highway 6—Lincoln, Nebraska 68501

e o
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OTHER HY-GAIN
VERTICALS...

INCOMPARABLE HY-TOWER
for 80 thru 10 meters. Rugged
self-supporting all-band trap-
less vertical built to deliver.a
lifetime of optimum perform-
ance. Model 18HT...$149.50"
Net

FABULOUS MODEL 18AVR
for 80 thru 10 meters. The
world's first low-cost all-band
trap vertical. Four individually
tuned Hy-Q traps. Entire an-
tenna at DC ground. Model
18AVQ...$49.95 Net

FAMOUS MODEL 12 AvQ

for 10, 15 & 20 Meters. Com-
panion to Model 14AVQ. Same
otiwstanding performance char-
acteristics for 10, 15 and 20
meters. Model 12AVQ...$24.50
Net

VERSATILE MODEL 18V

for 80 thru 10 meters. Highly
efficient, budget priced verti-
cal with simple feedpoint ad-
justment to any band. Mod
18V...$16.95 Net




Section Communications Managers of the ARRL Communications Depariment

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month for preceding month) dircct to the SCM, the admimstrative ARRL otlicial elected by members it each Section.
Radio club reports are: also desired by SCAIs for inciusion in QST. ARRL Field Organization station appointments are
available iu areas shown to -|uu,lmed League members, Cieneral or (‘onditional Class licensees or hizher may be appointed
ORS, 0LS, OPS, 00 and ORS, Vechnicians may be appoiuted OKS, OBS or V.H.F. PAM. Novices may be appoiuted O1iS.

S0\ s desire 'mphcarum leadership posts of Skt

. BC, RM and PAN where vacancies exist.
ATLANTIC DlVlSlOl\_ -

Wilmington 1ysu9
‘Tamaqua 18252

Hultimore, Ald. 21228

Wilburtu Gardens,
‘Trenton UXA28

Holland 14080

Htate College 16801

"Springeld 82703

Michigan City 48361
ortuge 539uU1

Junesvilie 56048
Grand torks 55201
¢‘lear Luke 57226

.0, Box 311), Usceala 72370

t'ovington 70433
Meridian 39303
Johnson Clty 37601

Owensboro 42301
Detrolt 45240
Canton 44703

Hchenectd.dy 12309
Massapequa Park, L.
South Amboy 08579

tiilman
Bethel 66009
Rolla 65401
CGiering 69341

Southington 06489

RBraintree 02185
Frunklin 04634
Chester 03036
Puwtucket 02560
Alontpelfer 05601
Westtield 01085

111762

Anchorage 995(14
Lewiston 8350
Anaconda 5971 1
Portland 97266
Puyallup Y8371

“Concord 94521

Kuneohe 6744
Boulder Clty 59005
Carmichavl Y5608
San itafael Y490)
firesno 93702
'upertino Y5014

Sulisbury 28144
Union 29374
Norfolk 23503
Falrmout 26554

Alamosa 81101
Alamogordo §X310
ogden, 84401
C'usper 82601

Athens 35611
Balboa

Pompano Beach 330684

«‘olumbus 31902
«‘aparra Helghts

san Juan, P.R. 00922

Fort \Walton Hex

h 32548

Phocnix 85017
Long Beuch 90808
Santa Ana Y2707
[un Dlego Y2107

Thousund Qaks 91360

Fort Worth 78107
¥aid 73701
Houston 77023

Delaware WILYE Roy A. Belair 415 Brighton Road
lsustern leunsylv.mln. W3ZRQ Allen R. Brefner '12 Race 5t.
Muryland D. W3QA liruce Boyd 2490 Bloomsburg Ave., Apt. 6-3
southern NPW Jersey Wzt ldward G . Raser 19 Hlackwood lrive
Western New York K2HUK  Churles T. Hunsen Warner Gulf Rd.
Western Pennsylvania \WIENEM  Robert k. Gawryla 1463 N. Allen St.
[ ——— CENTRAL DIVISION
fllinois WOrRN ledmond A. Metzger 1520 South 4th St.
Indiana KUIVG Mrs, M. Roberta hroullk {Ul L] Portal Orive
Wisconsin KYGSC Kenneth A. Llibneter %22 Wauona Trail
—— e DAKOTA DIVISION ____
Minnesota WP TrCcK Herman R. Koplachke,Jr. RED 2
North Dukota WPDDM Harold L. Sheets 21 bl uclld Ave,
South Dakota KPTXW Seward I'. tolt Rox &

I . DELTA DIVISION____
Arkangas KOSGUKN Don W, Whitney 1117 North Drive
Louisiuna W5PM J. Allen Swanson, Jr. RED 1, Box 354-1¢
Nississippt WSISMM 3, f1. Malrston D21 471.11 Ave.
Tennessee wWiuve Willlam A, Seott 115 Fast Ilolston Ave,

— GREAT LAKES DlVlblON____ P
RKentucky WA4KFO lawrence k. Jellrey A0S Antler Ave,
Michigau Wyl X Ralph P. ‘T'hetreau 4-09 W, Six MllcRoad
Omo WRAL \Wilson I, Weckel 1317 Luxnn Ave., N.\.

— . HUDSON DIVlbI
loustern New York W2EFU (jeorge \V ‘I'racy Ncrr.h Country Club Drive
Y. (. & Long lsland  K2iDB Hlalne $. Johnson '06 Cypress St.
Northern New Jersey W2CVW kdwurd F. tirlckson 13 Robert Circle
U . MIDWEST DIVISION
Towa WOBDZ Owen G, Hill
Kunsas KPBXF Robert M. Summers 5045 Norm 72nd,
Missour: WUTPK Alfred L&, Schwuneke ludgar Star Kte
iNepraska WHGGLE frank Atlen 1s0x 472
NEW EN(.:LAND DIVISION
Conuecticut WilGvye John J. McNassor L8 Berlin Ave,
Fastern Massuchusetts WI1ALY ¥rauk L. Baker, Jr. %5 Solur Ave
Muine o kibDYG Herbert A, Duvis RFD 1
New Hatpshire W ISW NG RLIDSA Kobert Mitchell Box 137-A, RFD
thode stana x-l.\.&\ Jonn E. Johnson 30 Iruit St.
Y ermont LM PN HKeglnald Murray 4 Hillerest Drive
\$ entern Massachusetts \x LBVie !'crcy C. Noble ¥ St. Dennis 3t.
. NORTHW Eb‘I‘ERN DIVISION S
Aluska * ALTDG John P. t'rent 9 Maple Ave.
tdiho W7ZN Lonald A. Crisp 3727—1-?“.\ St,.
Mouuu.x W7TYN  Joseph A. D'Arcy 916 Huggl
Oreg W7AJN Kverett H. br.mce .5.135 B.E, 116 h Ave.
W .M.\lnmon W7HMQ  verett k. Young 2217 Fifth 8t, S.E.
PACIFIC DIVISION
Tast Bay L6 LR. Richard Wilson 107 Lordovn Way
Hawall KH6BZF  Lce R. Wical 45-601 u Rd.
Nevada W7PBYV Leonard M. Norman 652 Ut :m v.
sacramento Valley WABJL'L'  John k. Minke, 111 6230 mo Bonito Drive
San krancisco WAAUD  Hugh Cassidy 77 Coleman Drive
Sun Jouguin Valley wedru Ralph Haroyun 6204 k£, ‘lowasend Ave.
Santa Clara Valley WHZ RS Jean A, Gmelin 10535 Willowbrook Wuy
J— . ROANOKE DlV ISION
North Carolina W4HNU Barnett 5. Dodd 420 West Franklin St,
South Carolina KALNJ ¢lark M. liublm.rd 124 Fant Lane
Virginla WASHY H. J. Hopkins %600 Hammett Ave.
West \irginia AW RJANE Donald 3. Morris 1136 Morningstar Lane
—. ROCKY MOUNTAIN Dl\’lSION —
¢*olorado hp'T'B Donald Ray (‘rumpton 1.0, Box 222
New Mexico WASFLG Bl Farley 1306 Spruce
Tituh W7VSs Gerald 1, Warner 4765 Bouth 275 West
Wyomling wrcaqk Wayne M. Moore 142 8outh Montana Ave.
_ — —_SOUTHEASTERN DIVISION
Alabama KR4KJD Willlam 5. Crafts Route 3, Box 23
nul Zone KZSTT Mrs. Lilllan (! \mllh F.0. Box 191
Iastern kFlorida K4SJH A. L. Hamel 220 N.E. 25th St.
Genrgla W4RZL toward L. Schonher 2.0, Box 1902
West [ndies (F.R.-V.l)  KP4DV Albert R. Crunley, Jr. P.0. Box 10073
Western Florida W4RKH  Frank M. Butler, Jr. 494 Filljott Rd.
- — SOUTHWESTERN DIVISION
{zona W7KKK  Floyd C, Colyar 3411 \West Plerson St.
Los Abgeles W6HBHG  H. G, Garman 3732 Chatwin Ave.
Qrange W6DLEY  Roy R. Muxson 1434 South Ollve St.
Han iego W6LRU _ Don Stansifer 4427 Pescadero
Hanta sarbara WAGOKN  Clecil D. t{inson 1933 Coventry Court
JR— = WEST GULF DI\ ISION
Northern I'exas WSBNG L. L. iiarbin 515 Calmount
Oklahoma hoLa Y Danfel B. I'rater 1401 i, Oklahoma Ave,
Routhern T'exas WHAIR Ci. 1), Jerry Sears o834 Liskridge St
CANADIAN DIVISION e
Albe 611G tHarry Harrold 1834-5th Ave. N.
Hrmsh Lolumblu Srd i) H, Lu. Savage 4558 West 12th Ave,
Aanito ! 14JT John Thomus Stacey 1y Cottonwood Cres.
M.xrlrlmc VEIWER . k. Weeks
ontario SN Richard W. Roberts 170 Norton Ave.
Quebec vE2OJ Jim Ibey 20Y Brookdale Ave.
QU Met Mills P.0. Box 801

Baskuatchewan

Lethbridge, Alt.n..
Vaneouver 8§, B, C.
lirandon

Harvey Station, N.

\Vlllowdale. Toronto, Ont.
Q.

! )orvnl
saskatoon

* (Ofcfal appointed to act temporarily In the absence of & regular offictal




NEW from Inter-national

SINGLE SIDEBAND
9mc EXCITER-DRIVER
50-54mc MIXER-AMPLIFIER

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier
provide the perfect combination for 50-54mc SSB operation.
Performance, versatlllty and reliability are incorporated
into this new SSB palr A tremendous value at a low price!

Model SBX-9

SPECIFICATIONS:
Exciter-Driver 9mc

Tubes:

Filter:

Output:

Controls:

Metering:

Misc:

International Crystal Mfg. Co.

6BH6 Oscillator

12AX7 Audio

7360 Bal Modulator

6BA6 RF Amplifier

Four crystal half lattice
Carrier Suppression 45db min.
Unwanted SB Atten.40db min.
Provides voltage drive for
mixer such as SBA-50

Carrier Balance

Microphone Gain

Test Switch

USB-LSB Switch

RF output for balance

adjust. Two sensitivity

ranges available with

front panel switch.

Relay included for push-to-talk
operation. Crystals for upper
and lower sideband included.

. Requires high impedance microphone.
For operation on 117 vac 60 cycle power.

$125.00

Order direct from

Model SBA-50

SPECIFICATIONS:
Mixer-Amplifier 50-54mc

Tubes:

Drive:

Output:
Controls:

Metering:

Crystals:

Misc:

6UBA Oscillator-Mixer

12BY7A Amplifier

6360 Linear power amplifier
Requires 9mc sideband signal
from SBX-9

SSB single tone 10 watts

On-Off Power

PA Grid Tune

PA Plate Tune

PA Load Tune

Metering Switch

Oscillator

9mc Drive

Buffer Grid

PA Grid

RF Out

Three positions, uses 3rd
overtone 41-45mc range.

Crystal frequency = final
frequency —9mc

Accessory socket provided for
connecting keying circuit to
SBX-9. Comes with three crystals.
Specify frequency when ordering.
For operation on 117 vac 60 cycle power,

$145.00

INTERNATIONAL

CRYSTAL MFG. CO, INC.

18 NO. LEE .

QOKLA. CITY, OKLA,

73102



e AMERICAN
RADIO RELAY
LEAGUE, :wc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of tife radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

Itis anincorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
Is noncommercial and no one commercially engoged in the manu-
facture, sale or rental of radio opparatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within its ranks procti-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearerin amateur affairs.

Inquiries .regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowiedge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed to the adminis-
trative headquarters at Newington, Connecticut.

LURY

Past Presidents
HIRAM PERCY MAXIM, W1AW, 1914-1935
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952
GOODWIN L. DOSLAND, WBTSN, 1952-1962
HERBERT HOOVER, JR. W4ZH, 19621966

Officers

President . . . . . . . . ROBERT W. DENNISTON, WENWX
Box 73, Newton, lowa 50208

First Vice-President . . . WAYLAND M. GROVES, Wi5NW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents . . . . . ., CHARLES G. COMPTON, WgBUO
GILBERT L. CROSSLEY, W3YA

Secretary . . . . . . . . . . .JOHN HUNTOON, WILVQ

Treasurer . . . .. DAVID H. HOUGHTON
225 Mcun St., Newnngton, Connecticut 06111

. . . . ALEX REID, VE2BE
FRANCIS E. HANDY, W1BD;

Honorary Vice-Presidents . . .

General Manager . . . . . . . JOHN HUNTOON, WILVQ

Communications. Manager . . . . FRANCIS E. HANDY, W1BDI

Technical Director . . . . . . GEORGE GRAMMER, WIDF

Assistant General Manager RICHARD L. BALDWIN, WIIKE

Assistant Secretary . . . . . PERRY F. WILLIAMS, WIUED
225 Main St., Newington, Connecticut 06111

° @ © . L

General Counsel . . . . . . ROBERT M. BOOTH, JR.,, W3PS
1100 Vermont Avenue, N. W., Washington, D, C. 20005
Associate Counsel . . . . . ARTHUR K. MEEN, Q.C., VE3RX
Suite 2212, 44 King $t. ‘West, Toronto 1, Ont.

DIRECTORS
Canada
NOEL B, EATON ... euuitncnieanans Vis3CY
R.R. 3 Burltngton, Ontario
Vice-/nrector; Colin C. Dumbrlile. . ...... VE2BK
116 Vak Ridge Drive. Bale d Urfte, Qutbec

Atlantic Division
GILBERT T.. CROSSLEY . ........... W3Y.
734 West I'oster Avenue, State College, Pa. \6801
Vice-. L)‘irecll)r Jesse Bleherman. ... ..., W3KT

RD 1 valley Rtoad, l\luheru, 'a,. 19355

Central Division

PHILIP F.. HALLER. .. ...cnvnoon oo \WYHPG
000 B."Tripp Ave., Chicago, 111, 60629

Tice-lrirector: \:dmond A, Metzger. ... ... WHPRN
1520 South {ourth St., Springfeld, [llinofs 15.5703
Dakota Division

CHARLES G. COMPTON .. .......... \WPBUO
1011 vairmount Ave., St. Paul, Minn, 55105

TFice-lsirector:

Delta Division

PHILIP P, SPENCER....... wﬁl,DH/W5LXX
2y Snipe St., Lake Vista, New Orleaus, La. 7012
Vice-srirector: NMax Arnold . .. ......... WtV VIIN

old
612 Hogan Itoad, Nashvlllc. Tenn. 37220
Great Lakes Division

DANA B, CARTWRIGHT............ W8IIPB
2979 Observatory Ave., ‘lnclnnntl Ohlo 45’08
Vice-1nrector; Charles (3, Miller. . ........ WRJISU

4872 Calvin Drive, .‘olumbus Ohlo 43227

Hudson Division

HARRY J. DANNAIS. ..o .0vuocaann WaruK
RIFD 1, Arbor “r'(,"% l)lglnllla Huntington,

Vice-Director: Stan 4ak. , . ... ... oenees, K28JO
13 Jenufer Lane, i* ort "Chester, New York 10573

Midwest Division

bUMN ERI FOSIER....00ovvienn.. .WoGQ
2110 Goblin'g Giulty Dr., 8. l; Cedar I(aplda, Lowa

Vice-Utrector:

New England Division

ROBERT YORK OHAPM.\N, ......... wiQv
2% South Road, Groton, Conn. U340
Vice-1sirectar: Bigelow Green. . .oovvvsnnn WIEALS

1 Law’s Brook 1td., South Acton, Mass. 01771

Northwestern Division

ROBI~ RT B. THURSTON. ........... W7PGY
700 3(st Ave., N.L., Seuttle, Wash, 95115
che-lnr:r/nr R, Rex Roberts, .......... wicry

$37 Park H1ill Drive, Billings, Mont. 50102

Pacific Division

HARRY M. ENGWICHT...........0... WoIIC
770 Chapman, dan Jose, Calif. 95126
Vice-1iirector : Ronald G. Martin. . ... ...., NG

1573 Baywood Lane, Nupa, Callf. 91558

Roanoke Division
P. LANIFR ANDERSON JR........ WANWIT
428 Maple Lune, Danville, V 4541

Vice-inrector;: Joseph I, Abernethy, .
764 Colonial Drive, ltock tUL],

.. W1AKC
8.C. ‘.“)7'!0

Rocky Mountain Division
CARL L. SAITH. ........... e seaaas WoBwWJ
1070 Locust &t., Denver, Colo, 50220

Vice-1sirector: John 1L, Sampson, Jr... ... W700:X
4618 Mount Ogden L>rlve Urden, Utuh %4403

Southeastern Division

CHARILES J. BOLVIN.. AVILVY
22108\, 27th Lane, \Imml a. .Ml.{{

Vice-/rirector: Albert 1, tlamel. ........ ..
220 N.E. 25th sStreet, l'ompano Heach, lvln .sm(u

Southwestern Division

HOWARD ¥k, SHEPHERD, JR........ 6QJ\W
127 South C'{trns Avenue, Lug Angeles, (,nll[ 00038
Vice-1trector:John I, Nartin, . ........., WAECP
1135 Crest Drive, L2ncinitas, Callf, 92024
West Gulf Division
ROEMER O, BEST W5QKTF
P.0. Box 1656, Corpus Christl, Texar 78403

Vice-Director: Ray K. Bryvan.,.......... WsUYQ
2117 S.W. dlst l'errq.cuebsrklhhoma Clty, Okla,
=


CHART.ES

“It Seems to Us...”

FUROR

AU us hams will be re-examined by F(’(" before
the end of the year or lose our liccnses.”

“Yeah, and the way 1 heard it, the ecams will
he 35 w.pom. and commercial first phone theory.”
“I have u friend at FCC who says it didn't
come from them. [t must be t/zoec n/1t< in New-
ington who are loustng things up.’

An Associnted Press despatch from Wash-
ington in late September set a portion of
amateur radio on its individual and collective
ear — almost entirely through misinterpreta-
tion, jumping at conclusions, and spreading
of rumors until they scemed like fact.

Oddly enough, the story was nothing new,
but merely o newspuperman’s attempt to
summarize the three-year developments in the
field of incentive licensing — all ewrlier reported
in QST und clsewhere. There was no new
action on the part of FCC or ARRL, nor was
it (as rumored) an official release by either.

The story was by-lined by Stephen M.
Aug, & ham (W3DEF) and AP staffer in
Washington. His sole purpose was to provide
background for the general public He had
prepared it some wecks earlier for routine
release! He was more amazed than we at the
ham furor.

Admittedly, a story on ham regulation in-
tended for the public would be written differ-
ently from one for wmateur consumption.
This, plus some tabloid-type choices for local
hewdlines (“Hams Face FCC Crackdown ')
may have contributed to the confusion. And
a few hams, delighted to have a new subject
to kick around, followed their usual pattern
of automatically bluming the Leugue for every-
thing — especially before anyone hothered to
find out if the gossip sud rumors were true.

In his story, Steve did fail to differentiate
clearly, at least for amateurs, between the
League proposals und those of FCC. One
amateur interpretation was that the League
had suddenly proposed ¢ re-examination of
wost amateurs’ - of course wholly untrue.
The projecterl fee figure (* The proposal could
cost the ham operators about $1 million™),
attained by computing 250,000 hams at $4
each, is pure speculation without wny practical
basis. Incidentally, worth mention here is the
fact that within the five-year cyele of license
tenure, the amateur radio service ulreudy
pays considerably more than u million bucks

in applieation fees. QST hus earlier pointed
this out in reporting ARRL’s strenuous — but
unsuceessful — opposition to the fee concept.

Under the pending FCC proposals, if und
when adopted, no amateur will be required
to undergo re-examinution. The Leuguc has
never proposed such reexamination (: th,homh
some members have urged it). ARRL did
ask, originally three years ago, for reinstute-
ment of the former licensing structure, with
operating privileges commensurate with cluss
of license, which provided more incentive for
advancement of un amateur’s technical knowl-
edge. Other petitions to the same cnd, from
-luhq and individuals, were filed — some he-
fore and some after ARRL's. FCC combined
ideas from various petitions and announced
them in DMarch, 1965 (see pages 9 and 4,
May 1965 @QST) uas proposed rules. (Tnder
present FCC  proposuls, broadly speuking,
half of each of the 80-, 40-, 20- and 15-meter
voice bands eventually would be available
only to the new HKirst and Amateur KExtra
(Mass licenses; the other hulves would remain
as at present. The lowest 50 ke. of the c.w.
segment of each named band would eventually
be available only to the Kxtra Class; the rest
would remuin as at present.

Lieague dircctors at their 1965 meeting, by
then with the background of even more thou-
sands of expressions of opinion from members
and non-members alike, found most of the
proposals scceeptable. But they did continue
to disagree with FCC on one major point by
expressing heavy support for granting the
proposed new First Class license automatically
to present Advanced holders.

There hus been no formal wetion sinee that
time, by either FCC or ARRL.

It may be u compliment to ARRL’s stature
when some hams — particnlarly non- members
— nutomatically ussume that anything in-
volving amuteur radio regulation is ulstu:.ltcd
or uaccomplished by the League. But it is
no compliment to the reliability of amateur
radio when the rumors and misinformation
fly thick and fast, with many people willing
to believe whatever they've heard on the air,
no mutter what the source, und when the
objective seems to be gossip with little regard
for accuracy. As hams we can take satisfaction
only in knowing that it was a very small
percentage of our number who went off base
and stimulated the confusion. [g57]
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League Lines . . .

"Amateur Radio: An International Resource for Technological,
Economic and Sociological Development'" is the appropriately-—
lengthy title of an exhaustive report by Stanford Research
Institute on trends, characteristics and impacts of amateur
radio. The job, just completed, was done under contract
with ARRL, as an independent appraisal of the performance
and current status of our fraternity. The object is a
comprehensive document to be distributed as background for
telecommunications officials of VE/W and other countries,
especially those responsible for frequency allocations and
management.

In the same field, further League efforts to inform other
government authorities on the yalue of the amateur service,
largely through IARU, are continuing. Hg. staffer W1IKE
discussed the matter with society and government officials

in Cyprus, Greece, Israel, Lebanon and Syria; General

Counsel W3PS extended a vacation trip to include Japan and
Hong Kong. IKE also participated in a two-week ITU frequency-
management seminar at Geneva, attended by allocations offi-
cials of a number of foreign countries—-largely in the

"new and developing'" category.

Ready for the annual Sweepstakes? Only some 2,000 hams
each year file logs with Hq., but anyone listening to the
bands can tell a lot more actually take part. To avoid the
rest of us fanatics, we recommend contest-haters stick to
c.w. the November 12th weekend, and phone the following
weekend. And maybe someone can soon beat champ W4KFC——the
Roanoke Division chose him as their next director, which
1ight keep him too busy to get on the air.

Other director elections are in process. There's still
plenty of time to return your ballot--but do it now!
Further info on page 84.

Last we heard of a ham organization started up New Hampshire
way, the new (as of October 1965) secretary had quit, find-
ing his ethics and those of the founder did not coincide.
Now, a National Association of Radio Amateurs with an
Atlanta postbox is sending out flyers soliciting member-
ship ($25). "Growing every day at an unbelievable rate,"

the pamphlet says——which seems odd since we can't find any-
one in Atlanta who ever heard of the outfit, and no names

or calls are given. Here we go again?

The International Radio Communications Exhibition, an excel-
lent show staged annually by the Radio Society of Great
Britain (p. 92, October QST) will be officially opened in
London October 26 by H.R.H. Prince Philip, the Duke of
Edinburgh, who is the patron of RSGB. President Denniston,
WONWX, expects to attend on behalf of ARRL/IARU.

Booster lapel pins are already on their way to the first
successful participants in HamQuest 67. With the autumn
upsurge of club activity, make sure your group helps
strengthen amateur radio by increasing both club and League
membership.

10 QST for



Operating Conditions that Influence Shaping

BY GEORGE GRAMMER,* W1DF

tion, the objective of most c.w. keying systems

is to eliminate detectable output on the send-
ing frequency whenever the key is up. The simpler
manufactured transmitters munage this by key-
ing’ everything from the osvillator to the final
nraplitier. But when an oscillator is keyed you
have only two choices: Liither do without shaping
and thereby generute unnecessary key clicks, or
do sonie shaping to eliminate the clicks and
thereby unveil the chirp thai occurred so rapidly
you couldn't detect it. when you didn’t do any
shaping. There are no ulternatives, although
there are many who won't believe it. However, it
cun easily be demonstrated to be true,! and
we can dismiss simple oscillator keying from this
discussion.

There remain three possible methods of elimi-
nuting the oscillator signal wheu the key is open.
One is differential keying, where the oscillator
is keyed without shaping, the shuping being done
in a following stage or stuges.” The second is the
conversion system, in which the desired frequency
is geuerated by mixing two other frequencies.
neither of which is neur the actual operating
frequency. {n this cuse the mixer can be keyed,
its output disappeuring when the key is open
although the other two frequencies are generated
continuously. This method is generally used in
5.8.b. transmitters that have provision for c.w.
The third scheme, which seems to be little nsed
at present, is the “‘silent” v.f.o., in which circuit
design aud shielding combine to allow the oscilla~
tor to run continuously. This requires low-level
keving, so the shaping problems arec the same
as with the conversion system.

In the s.3.b. transmitter the mixer is almost
invariably followed by at least one buffer am-
plifier, aud usually both stages are operated
Class A or AB;. When there is no grid current,

IN an attempt to approximate break-in opera-

*Pechnical Editor, ¢S87.

1Some oscillators are of course better than others and
will show less frequency change when the plate and grid
voltage are varied. as they must be when the oscillator is
keyed. Also, since the instability is about proportional to
frequency, chirp iy roughly only about one-eighth as bad
on 3.5 Mec. as on 28 Me., other things being equal. This,
combined with the inability of many operators to recug-
nize chirp anyhow, at least in small amounts, uccounts for
the fuct that oscillator keying often produces c.w. signals
acceptable to the majority on 3.5 and 7 Me., even when
enough shaping is used to reduce clicks to an also-accept~
able level.

2(joodman, *Chirp-Free Break-In Keying,"” QST',
QOctober, 1953, See alsu the chapter on keying in 1'he Radio
Amateur's Handbook.
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resistance added in the grid circuit by the keying
system has no effect on the operation of either
the mixer or amplifier. Thus blocked-grid keying
is a naiural choice, since it lends itself very well
to shuiping both the make and break parts of the
keyed character with simple f¢(’ circuits. If there
is o signal leak-through?® the mixer alone can be
keyed, but often the following stage is keyed
along with if.

The types of tubes generally used can be biased
hevond cutotf with 50 or 60 volts. Consequently,
if @ sufficient range of shaping adjustment is
provided, no circuit tailoring is needed for differ~
eul tubes. A typical keying circuit, including
bias-vultage supply, is shown in Fig. 1. It has
ample adjustment range to give satisfactory
shaping. If the transmitter nlready has grid-
block keying the bias supply is already available
and only the puart of the eircuit to the right of
1 need be used.

Installing such a shaping circuit in an s.s.b.
transmitter muy simply be a matier of changing
some evisting component values. Manufactured
transmitters often have shaping of a sort, but
usually the keying is harder than it should be for
minimizing interference.

Control Functions

In Fig. 1, R permits adjustment of the bias
voltage to an optimum vaulue, and #4is a current-
limiting resistor to prevent short-circuiting the
supply al the extreme positions of Ry and Ry, Cp
is charged to a voltage determined by the setting
of i) when the key is open, und the charging time
constant of (s plus the four resistors determines
the break shaping. On closing the key (s dis-
charges through Rj3 and the time constant
of these two dctermines the make shaping.
Inevitably, the deeuy time is longer than the
rise time with this arrangement, but this is
necessary for proper shaping, us will be seen.

3 This aud other problems in the design of a stable con-
version-type v.f.o. suitable for keying are discussed in

“V.E.0, Stability — Reeap sud Postseript,” QST, Sep-
tember und October, 1966.

:00000000000000000000000000000’
€ [{eying the mixer in a conversion-type ¢
: v.f.o. is fine for preserving frequency :
PS stability. but the problems of maintain- ¢
€ ing adesired shaping through to the final ¢
: output are the sume as with simple :
& oscillator keying. *
L ¢
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AMP

Ci—Electrolytic.

Cy—Paper; value depends somewhat on number of stages
keyed, and may be as low as 0.1 uf. for key-
ing only the mixer and following Class A amp.

Cs, C+—R.f. bypasses normally in transmitter.

All three controls, Iy, 24 und 73, affect the
shaping, and they are not independent. in their
effects. Adjustment of 72z changes the charging
time constant and thus influences break as well as
make. Adjusting /29 does not affect the make
time constant, since only /23 is in the circuit when
the key is closed. However, changing the bias
voltage by means of /2, alfects the shaping on
both make and break.

Tube Characteristics

Fortunately or unfortunately, the keving wave-
shape is not. determined by the time constants
in the grid-block system alone: it is atfected by
almost every transmitter adjustment. Fortn-
nately, because the tube charucteristics con-
tribute some useful attributes to the wuveshape:
unfortunately, because it is practically impossible
to make any adjustment, tuning or otherwise.
without affecting the keying.

Considering the keyed stage itself, Iig. 2
shows a hypothetical curve of r.f. ontput voltage
amplitude plotted against the instantaneous
value of keying bius. 1t is assumed that the
stage will have the usual Class A cathode bias
when the keying bias is zero. The curve would be
typical for a tube having a variable-u or ¢“‘remote-
control” characteristic. ‘The r.f. excitation or-
dinarily would be adjusted so that the tnube is
driven just to the grid current point, but not
actually into the grid-current region.

Superimposed on this characteristic is the
shaping performed by the ff(" circuits in the
blocked-grid keying system. The blocking-bius
voltage will vary with time about as shown in
Fig. 3. On make, Fig. 3A, the capacitor is
iniiially charged to the full blocking bias, and
when terminals 4-B are shorted by the key the
bias approaches zero while the capacitor dis-
charges through the resistor. Two initial values
of bias are shown, ~75 and -5H0 volts. On
break, Fig. 3B, the now-discharged cupacitor is
recharged through the resistor and the voltage
across it approaches the bias-supply value.

12

Fig. 1—Blocked-grid keying circuit for small
tubes operated without grid current. Capaci-
tances are in uf.; resistances are in ohms (K

= 1000).

CRy—Silicon, 400 p.i.v.; current rating not important.
Ji—Closed-circuit jack.

Ri, R2, Ra—Linear controls.

R«—Current-limiting resistor.

Ti—"Booster" transformer, 115-125 volts at 15 ma.

Combining Figs. 2 and 3 gives the make und
break keying shapes shown in I'ig. 4, A being for
a blocking bias of —i() volts and B for a bias of
—75 volts. Because of the tailing characteristic
of Fig. 2 the output amplitude does not rise
rapidly at the instant the key is closed, but for
a brief period changes raiher slowly. This is
helpful, since the transition from zero to finite
outpul is smootih, u eondition that reduces the
initial click. (Compare this with the abrupt rise
in the uctual bias voltage, Fig. 3.\, which is a more
clicky way to start the pulse.i

At the break end of the character the increase
in negative voltage nceross the capacitor, Fig. 3B,
is at first rapid and then becomes slower. ('om-
bined with Fig. 2 this results in a very rapid
decrease in output if the break time constant is
the same as on make, as shown by the dashed
curve following break in Fig. -tA. A considerably
longer time constant must he used if there is to
be less click on break than on make. The solid
curve shows the effect of increasing the brealk
time constant so that the decay time is approxi-
mately the sume as the rise time.

100 r__ -
Bop—-

40

A Y
~80 70 ~60 50 -40 -~30 ~-20 ~10 o
KEYING BIAS

Fig. 2—The output amplitude from an amplifier does not
rise linearly with decreasing values of instantaneous key-
ing bias, but at first increases slowly and then more rap-
idly. This is a typical curve for a small tube having vari-
able-u characteristics. The initially flat portion of the
curve adds needed shaping at the beginning of
the make characteristic.
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Fig. 3—Voltage rise and decay across the capacitor in
an RC circuit, for two values, 50 and 75 volts, of bias-
supply voltage.

When a blocking bias well beyond that re-
quired to cut off the ouiput iz used (Fig. 4B)
puart of the change in instantuaneous keying bias
(Fig. 3A) has no effect, since there will be no
output until the cut-off point isx passed. The
heginning of the character is deluyed, but only
slightly becuuse the voltage is changing rapidly
at first. However, the output amplitude is
controlled by a slower part of the time-constant
curve, which muakes the initial transition from
zero to finite output more slow. This can be
scen by comparing the two curves for make.
On the other hand, the break side is made sharper,
because the bias rises more rapidly when the
charging is from a higher-voltage source. This
cian be seen by comparing the solid break curve
in Fig. 4B with the solid curve in A, both huaving
been drawn for the same break time constant.

When the following smplifier is keyed along
with the mixer the overall keying wuveshape is
affected, in addition, by the instantaneous-
keying-hias vs. ontput-amplitude characteristic
of the amplifier. In general, both make and break
are sharpened, so the (! time constanis must be
lengthened to resiore the swme rvise and decuy
times that were obtained when keying the mixer
alone.

Following Stages

Preserving the keying waveshape established
in the mixer, or in the mixer and the immediately-
subsequent amplifier, requires that every ampli-
fier following the keyed stages must be linear —
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exactly the same requirement as for s.s.b. trans-
mission. This meuans, of course, that the final-
amplifier grid drive and loading must be adjusted
o be the sume on every frequency on which the
transmitter is used. In other words, an s.s.b.-type
transmitter is culled for.

Since a nonlinear stage such as u Class-C
amplifier or a frequency multiplier will modify
the keying wuveshape, the necessity for linear
amplificution after keying would at first glance
wash out any possibility of using a conversion
v.f.o. to drive a transmitter using freqiency
multipliers. This is true, if wu attempt is made to
use the same shaping adjustment on all bands.
However, a keying waveform does not have to be
preserved durlng amplification, as a voice wave-
form does in s.s.b. If the end result out of the
tinal stage has proper shaping, that is all that
matters. Such shaping can be done, for a price.
‘The cost is the effort that must be spent in read-
justing the keying-circuit constants on cuch
band, which also means that the keying must be
checked each time the fransmitter is shifted to
another band. The operating conditions in all
stages following the keying also must be carefully
chosen.

Fig. & illustrates how this can work out. The
keyed signal was taken from the conversion v.f.o.
diseussed in another article,® using the blocked-
grid keying circuit of Fig, 1 with the keying bias
applied simultaneously to the mixer and ampli-
fier. The v.f.o. output was on 3.5 Mec. The re-
mainder of the transmitter consisted of three
stages, the first a buffer/doubler/quadrupler,
the second a straight amplifier, doubler or
tripler as required, and the final stage (a puir of
6146s) a straight amplifier on all bands. Cathode
bisas on the two low-power stages kept the pluate
dissipation within tube ratings with no drive,
and the final stuge had & combination of eathode
bias and screen clamp for the same purpose.
This biusing arrangement ullowed all tubes to

MAX. ) _
m e ST
a /‘ BREAK
2 wake | /]
(A) & T T\
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(&}
E
(B) 5 \
& /
< N~
[ P2 3 4 5 ot 2 3 4 5
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Fig. 4~-Combining Figs. 2 and 3 leads to the actual
shaping of the keyed character. A—initial bias-supply
voltage — 50 volts; B—initial bias-supply voltage —75
volts. Dashed break curve in A is for the same keying
time constant on make and break; the solid curve is for
a longer break time constant giving approximately the
same decay time {90 per cent to 10 per cent of maxi-
mum amplitude) as rise time.
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implify immedistely when the shaped v.f.o.
signal begun—un essential feature.

The left-hand column in Fig. 5 shows the key-
ing waveshupes on the five bunds when the
shaping originally was adjusted on 3.5 Me. and
then left alone on changing bands. The normal
tuning, loading and drive adjustments were made
s0 the inal-amplifier grid and plate currents were
the same on all frequencies. On 7 Me. the dots
became somewhal longer but retained good shap-
ing, und on 21 Me. the make shape becume
sharper. The dots on 14 Me. were shortened o
good deal, and on 28 Me. they were lengthened to
the extent that the end of one ran into the
beginning of the next. This was with high-speed
{45 bauds) keying using an elcctronic keyer
set for equal un-off times. With a straight. key
al. slow speeds these effects would be less no-
ticeable, except perhaps on 28 Me., where the
break would be quite soft.

The right-hand column shows what can be done
siraply by changing the bias control, 2y in Fig. 1,
without touching either f¢y or 23. Where the dots
are too light, less bias should be used, und vice
versa. Careful listening with all five of these
patterns showed no click, although there is some
variation in rise and decay time. So it is possible
to key through following frequeucy multipliers
and amplifiers while muintaining clickless keying,
even though it is not possible to retain exactly
the sume keying wuveform on ull bands.

A frequency multiplier following a keyed stage
ordinarily will tend to speed up the rise and
decay times, since its output is more sensitive to
excituation voltage than is the case with a straight
amplifier. However, this muay be altered, in a
¢iven transmitter setup, by the drive settings
necessary for getting the required multiplier
output. The 25-0Mec. pattern at the lower left in
Fig. 5 is actually suftened instead of sharpened,
and the dots are much longer. The reason for this
iz that the v.f.o. keying had to be quite soft in
order to produce the patterns shown for the
other bands where drive requirements and tube
response were different: when the v.f.o. output
was increased for equal 28 Me. drive, the soft
v.f.0. keying took over. There is obviously no
general rule to be applied — other than to adjust
the keying for each band.

Break-in

Just because low-level keying is used, real
hreak-in operation does not follow as 4 matter of
course. \ith either multiplier- or s.s.b.-type
vircuit design the keyed stage has to be followed
hy amplifier stages that take plate current with
the key open. So long us plate current flows these
stages will generate noise which can interfere

Fig. 5——Keying waveforms obtained in an experimental

setup in which the keyed low-level stages were followed

by three nonlinear stages, including frequency multipliers

for the higher-frequency bands. Left-hand column, no

adjustments made after shaping was set as shown on

3.3 Mc. Right-hand column, effect of bias-voltage ad-
justment under same conditions.
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with reception. The noise has to be eliminaied
before break-in is possible.

This question becumes more acute when there
is ndded to it the problem of how to use the sume
antenny for transmitting and receiving. We huve
found, for example, that a final siage by itself
will not generate enough noise to matter when
separiate sending and receiving antennas ure
used, but this may not be true when the final
stage and receiver are coupled together through
a tube t.r. switch.! But even when separate an-
tennas are used it is generally impracticable
Lo let every stage remauin in operating condition
while the key is open. T'he reason is that the
relatively-small amount of noise generated in the
earliest non-keyed stage is amplified through the
rest of the transmitter, und enough is radiated
by the transmitting antenna to muke weak-signal
reception practically impossible wround the
nominal transmitting frequency.

PRECEDING T
STAGE 1)

Fig. 6—This circuit can be used for keying the transmitter
driver stage for eliminating key-up noise. The key shown
above is identical with the key in Fig. 1; this wiring is
simply in parallel with the shaping circuit across the key
terminals. The make time constant is negligible, allowing
the make shaping to be done in an earlier keyed stage.
Break time constant is controlled by the shaping adjustments,

In the test setup which produced the pictures
in Kig. 5 the noise was overcome by keying the
driver for the final stuge ulong with the v.f.o.
It was quite simple to do this by meuns of the
vircuit shown in Fig. 6. The tube, u receiving-
type power pentode, has a cathode resistor, #s,
which with the key closed develops enough bias
to hold the plate current within the plate-dissipa~
tion rauting without drive. The principal operating
bias i3 obtained from grid reclitication uand /#¢;.
The tube is instantly ready for drive when the
key is closed, so the make shaping can be done
in an eurlier stage. When the key is opened, the
keying bius during break rises to the final value
at the grid of the tube just as it does in the other
keyed stage or stages. Thus the tibe continues
to operute until the break shaping is over. Note,
however, that this speeds up the dec:ty of output
during break, so the keying time constant must
be adjusted to compensate.

(Continued on page 166)

% An alternative to the tube t.r. switch iz a keyed an.
tennu relay. which requires u high-speed relay capable of
carrying (but not breaking) the santenna or transmission-
line current.
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“Unetched” Circuit Boards

For Experimental Transistor Layouts

RANSISTORS and the miniaturized components
LJeveloped to go with them fit so neatly into
etched circuit boards that it seems a shame to
use any other method of assembly. But actual
etching of copper-clad board is & somewhat messy
process and not one that lends itself too well to
experimental layouts — you guess right the first
time or clse!

“Perfboard,” an insulating bhoard punched
with holes for leads at regular intervals, is an
acceptable substitute for trying oul new circuits,
but has the disadvantage that the holes are
rarely in the exact spots where you'd like to have
them. Also, the plug terminals, although cou-
venient, have 10 be kept on hand in ample
quantity. And the final result is in general much
more bulky than the same eircuit thoughtfully
laid out on an etched bosrd.

The scheme described here has most of the
advantages of etching, at least for the less-
complicated cireuits, is easily adapted for post-
layout. changes, will take plenty of resoldering
without burning off the connections, and uses
eusy-to-gel low-cost, materials. Also, it takes no
special skill.

Like the etched-circuit board, it uses a thin
phenolic hase with copper foil for conpections.
The base can be any phenolic abont. a sixteenth
of an inch thick: that shown in the photographs
is ordinary kitchen-counter Formica. You should
he able to get good-sized scraps of it for almost,
nothing from any local outtit that does this kind
of household work. It's easy to cut it into pieces
of the desired size with a hacksaw, and the edges
can be smoothed with a tile.

The big difference between this method and
elching is that the copper foil is simply cut into
strips to form the connections, instead of etching
away the unneeded copper. A further ---and
imporiant — difference is that the component,
leads do not go through the conuection strips,
as they do in most etched circuits. The strips are
laid alongside the holes through which the leads
go. 1t is impracticable to drill holes through thin
copper and get a neat job, as we discovered after
trving it. Fig. | shows before-and-after-wiring
views of a smull board which, when completely
wired, looked like Fig. 2 on top. After pushing
the leads through the board they were bent over
to make contact with the strips, clipped to size,
and soldered in place.

Copper foil can be found in hobby shops,
where it is sold for embossing. A square fool cost,
the writer tifty cents at a local store. 1t is about
five mils thick -— just right for ease of handling,
and sufficiently strong to stand frequent resolder-
ing. Cut into strips abont 3¢; inch wide, a square
foot. of foil will supply enough material for as
many circuits as even a busy experimenter will
construct in a long period.
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The holes in these boards were made with drills
that are available almost anywhere in inex-
haustible supply - #4-inch brads with the heads
clipped off. Regular drills of the sume diameter
are not. only hard to find in the average hardware
store but have the bad habit of snapping in two
just when the job is getting under way. Although
the brads may not do quite us clean a job, \he
rough edges they leave can easily be cleaned up
with sandpaper after all the holes have heen
drilled.

We have been unable to find any adhesive that
will stand the heat of soldering, so ditferent
tactics have to be used to hold the strips in
place during construction, Fortunately, it is no
problem. The strips ean be held down by small
pieces of Scotch tupe placed at strategic points
where none of the holes will be covered. The
tape doesn’t seem to mind the heat af all, and
can easily be pulled off after the job is complete.
Nevertheless, it is somewhat helpful to cement the
strips to the board before any soldering is done,
merely to hold them in the proper positions he-

Fig. 1—Circuit boards befcre and after wiring. Copper-

foil strips are laid alongside the holes through which

the leads from components go. Changes in direction can

be made by using overlapping strips or by folding at

the appropriate angle. Component leads are bent over

the strips and soldered, achoring the part and the
strip at the same time.
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fore the Scotch tape is upplied. Duco Cement
does very well for this. ‘The boards shown in Fig.
1 were cemented this way. However, at the first
touch of the soldering iron the cement in that
arca simply vaporizes, so the tape is quite es-
sential. The cement does keep the strips tat be-
fore taping, and has sufficient holding power so
that the strips ean be brightened with steel wool
hefore beginning the wiring.

Luying out a circuit by this method takes just
about uas much thought us luying out an etched
circuit, so nothing is saved in that respect. In
fact, if for any reason the tinal circuit is to be
etched, you've practically made yourself an etch-
ing layout. However, the civeuit ean be modified
by altering the strips where necessary, and if
for some reason the value of & component needs
changing you can unsolder the old one und put
in & new one without damaging the wiring. Just
remember to use the Scotch tape each time,
particularly if the resoldering is to be done on o
short strip. —— W 1DF

o Now Apparatus.

Ami-Tron Toroid Kit

reE Ami-Tron r.f. toroid kit should be of interest
Fto hams desirous of making their own toroid
eoils, 'T'wo powdered-iron cores arc included in the
kit, one having a 0.68 inch o.d., the other a 0.50
inch o.d. The larger core is to be used in the 3-
to 30-Me. range wnd the smuller from 10 to 60 Me.
Also included in the kit is @ quantity of cuamel
wire for winding the toroids, plus a sheet containing
detailed instructions and ideas for using the cores.
The kit is in the $2.00 price class and it is available
from Ami-Tron Associates, 12033 Otsego Street,
North Hollywood, California. -~ wiicr

Fig.'2—Top view of the wired board shown in Fig. 1.
Terminals for external connections are small loops of
tinned hook-up wire with the free ends twisted and
screwed through holes in the board for soldering to strips
underneath. Transistor sockets have long-enough prongs to
be treated in the same way as other component leads.

Vero Breadboard Kit

s shown in the photograph, the Vero model
A BK-6 breadboard kit consists of six prepunched
eapper-clud boards, known as Veroboards, and a
spot-face cutter. An instruction sheet is also in-
cluded. Veroboard is manufactured from 0.062-inch
thick synthetic resin bonded paper luminate, to
which are bonded 0.0015-inch thick strips of copper.
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These strips run the full length of the board and are
0.1 inch wide; they arc spaced 0.05 inch apart on
three of the bourds aud 0.1 inch apart on the vthers.
Three of the Veroboards are identicul in size, &.3
inches wide by 3.5 inches long, The remuining three
bourds wre 2.5 inches wide and have lengths of
4, 5.9 and 6.9 inches.

It's enusy to use 1 Veroboard, since it isn’t neces-
sary to cmploy push-in terminals or an etching
solution. Clomponents are laid out on the unclad
side of the board and are usually positioned ncross
the rows of copper strips and not parallel to them.
Part. leads are inserted through the prepunched
holes und soldered to the copper strips with a low-
wattage soldering iron. The strips serve as conneet-
ing wires hetween the various components. A single
strip can be used in more than one part, of u cireuit
by breaking the strip with the spot-fuce cutter.
This is accomplished by inscrting the tip of the
cutter in one of the prepunched holes and turning
the tool severul times while applying a slight amount,
of pressure. A circular picee of copper will be re-
moved, severing the strip.

The model BK-6 kit is in the $6.00 price class and
is available from Vero Electronics Inc., 4% Allen
Boulevard, Farmingdule, New York. — W1YDS
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Building a Simple Crystal V.F.O.

BY FRANK W. NOBLE,* W3QLV

This neatly-packaged ;0-meter VX O provides
a source of frequeney control whose stability
upproachesihat of a erystal oscillator, )W 3Q 1LYV
shows how a minimum number of parts can
be put to use 1n @ practical circuit. This basie
design can be followed when bwlding a similar
unit for SO wr 20 anpeters. The v.h.f. man
should find this cirenit uscful when building
an & or 12-Me. 17XO. u

the extreme stability of the erystul oscillator

& with the continuous variability of the ordi-

nary v.f.o., hence would seem to be almost ideal

for the master oscillator in amateur transmitters.

One major obstacle iv the complexity of the
cireuits. The other is cost.

Many stations are operated in narrow segments
of one or two bands. This type of operation
does not require u wide-band synthesizer, but
does require continuous variability within a
narrow band. Such a requirement is met economi-
cally by the simple crystal v.f.o. to be described.
In any cuse, whether u simple crystal v.f.o. or
a sophisticated synthesizer is used, the cost, will
be lowered if the number of erystals can be re-
duced. This leads to an anulysis of the problem
of “pulling’”’ crystal oscillators with an eyve to
maximizing the deviation.

Tma crvstal frequency syuthesizer combines

Some Considerations

The author discovered that the circuit capaci-
tances nused in common crystal oscillutors are
much too large to achieve maximum deviation
using either the FT-243 or the HC-6/U crystal.
The latter unit has the higher capacitance and is
therefore preferred. The problem ean be solved
cither by designing an oscillator having ex-
ceptionally low minimum shunt capacitance, or
by persuading the crystal makers to produce
specinl nnits having larger cupacitance. Until
thut happy day arrives, the former alternative
must be pursued.

in order to keep the minimum ecapacitance
down, it is necessary to eliminate the crystal
selector switch. The oscillator shown in Fig. ¢
{(but without the switch) has a minimum capaci-
tance which must be less than the crystal socket
capacitance plus the minimum capacitance of
one section of the split-stator capacitor, Cy, and
the input capacitance of the tube. The maxi-
W—‘Nl,(JOO—} Belhaven ltbad, Bethesdx, Maryland 20034,
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mum capacitance will be only somewhat less
than the crystal socket capacitance plus hulf the
maximum capacitance of one section of 'y. The
optimum value of crystal capacitance for this
cireuit (without a crystal switch) is about 12.4
pf., whereas the capacitance of HC-6/1 crystals
is about 7 pf. The deviation calenlated for the
HC-6/U crystals comes out to be 7.63 ke., a
figure which has hcen verified experimentally.
This is about 95 per cent. of the deviation ob-
tainable from a crystal having fhe optimum
capacitance, so not much is to be gained by the
use of special crystals in this circuit.

It should be possible to mount the crysials
in an insnlated turret so as to facilitate fre-
quency changing without adding to the shunt
capacitance. 'This arrangement would produce
deviations of 7 ke., s0 that a turret using stundard
30-degree indexing would carry 12 crystuls, cover-
ing a range of 84 ke. on 10 meters.! The machining
problem was considered too formid:ible for most
constructors, so it was decided to use u standard
switch and sacrifice some of the range.

The author selected a small 12-position 2-deck
rotary switch and soldered the crystal sockets
directly to the switch terminals. The switch was
then mounted on an insulating bracket so as to
minimize the shunt capacitance. The resulting
deviation is a little ayer & ke. on 40 meters.2
In this model, 10 crystals are used to achieve o
range of 50 ke. adjacent to the lower band edge.

A typical calibration curve is shown in Fig.
2. The linearity could be improved by the use
of “mid-line” plates, but the available capacitors
having this plate shape have 2 larger minimum
capacitance and a smaller capacitance ratio, both
of which will reduce the range.

! & turret switch of this design is available on sperin}
order from NMr. Howard Chapman, 519 Yale Ave., Balti-
more, Maryland 21229.

2 The crystals ure type IIC-6/T1 and are designed to
work into a 32-pf. ciremit. (Available from ‘Texas Crystals,
1000 Crystal Drive, ort Myers, Florida.)
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asc.

AMP

J2
ouTPuT
<
Fig. 1—Circuit of the crys-
tal v.f.o. Fixed capacitors
are disk ceramic. Resistors
are Yh-watt composition +250V.
unless otherwise noted., +105V.(REG)
GNO.
---------- —16 |conTRoL
Y = [ }Noruseo
TMc. —wo]- -
6.3V.
! SI‘BS EXCEPT AS INDICATED, DECIM }
. - y DECIMAL -, /- .
C1—100-pf.-per-section dual variable VALUES o capacitance ape PAUBWB  6llo
{Hammarlund HFD-100 or equal). IN MICROFARADS { mf,); OTHERS
008

Cz—365-pf. variable {midget broad-
cast type suitable).

J1~8-pin male chassis connector (Am-
phenol 86-CP8 mounted in Am-
phenol 61-61 shell).

Ja—Coax connector (SO-239 type).

L1~—18 turns No. 22 enam. wire close-wound on 4s-inch
diam. slug-tuned form (approx. 5 vh. min. in-
ductance).

K= {000

The Circuit

In addition to producing very low minimum
capacitance, the split-stator cupacitor adjusts
the circuit gain upward as its capacitance is de-
creased. This increase in gain tends to keep the
oscillation amnplitude constant as the capacitor
is rotated.

The 6CL6 is u power wmplifier and its tank
cireuit affords a fair match to 50-ohm coaxiul
cable. The output i quite uniform at 3 r.m.s.

Top-chassis view of the VXO. Ci is in the foreground. L1
is mounted inside the shield can at the far right of the
chassis. The crystal-selector switch is located on the far
side of the chassis. Both C1 and S; are mounted on insulating
material, The knob for C2 is at the lower right
of the chassis,

November 1966

/ﬁ

a 4
ARE IN PICOFARADS (pf.0R mut); . N
RESISTANCES AKE IN OHMS;

S1—Epoxy rotary, 2 sections, 2 poles, 12 positions, 10
positions used. IRC T315 used. (Also, see text.)

Su—D.p.d.t. toggle switch.

Y1-Yg, inch—7-Mec. crystals selected for desired frequency
of operation (in HC-6 /U holders; see text),

volts over the full 50-kc. range when directly
fecding a 47-ohm resistor. Provision is mude for
keying either the oscillator or the amplifier by
selecting the position of S,.

The rocchanical construction should be clear
from inspection of the photographs and their
captions. The unit ix honsed ina 7 X 8 X R-inch
cabinet (Bud C-973).

Testing

After the wiring is completed, connect an r.f.

Bottom side of the VXO chassis. The keying switch, Sz,
is in the upper right corner of the chassis, Cs is in
the upper left corner,
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DIAL READING

Fig. 2—A curve showing the typical change in frequency
in kilocycles as Ci is tuned through its range. The curve
is for the circuit of Fig. 1.

voltmeter, having a 10-volt peak scale, to the
ouiput fitling, and terminate the output with «
47-ohm resistor. (Such a circuit is shown in Fig.
3. Set capacitor ('p to mid-range, adjust (‘s
fo maximum eapacitance, then apply power.
Next, tune the eoil slug of [, for maximum r.f.
oulputl, which should be about 4 volts peak.
Now, the tuning of ¢/ through iis range should
not affect the output voltage appreciably. If the
oscillator quits, deereuse the eapacitance of %
somewhat until the oscillator will “stay in busi-
ness' across the full range. 1f this fails, try
another tube.

Operation
This unit is intended to he used as 2 veplace-
ment for a conventional v.f.0. The power require-
ments wee 6.3 volts at 1 amp., 103 volts regulated
at 10 milliamperes, and 250 volts at 235 milliam-
peres. The v.f.o. autput should drive the erystal
ascillator or v.f.0. input of any transmitter by

simply terminating the far end of the connecting
cuble with o 47-ohm resistar and using an ap-
propriate connecior to mate with the connecior
on the transmitter. If more voltage is desired,
the resistor ¢an he removed and the coil slug of
{1 readjusted for resonance. This should give
about 10 volts peak. If still more drive is necded,
4 pi network or a resonant transformer may be
used ai the transmitter end of the cable.

The keying switch, S» (Fig. 1), rontes the
citthode lead of either the oscillator or the ampli-
fier stage of the VXO 1o Pin 6 of J/,. Remote
coutrol of the unit is made possible by shorting,
externally, between Pins 1 and 6 of /1. 82 permits
keying either the oxcillator or the amplifier
stage of the VXO at the operator's option,

ROFANPUT 10K
‘[T ) _I_ 3% -
-1»‘- W01 pe
sl 4 T WIN34 (MA)o-l MA.
v N
T i
Vaad

Fig. 3—Circvit of a dummy load and r.f. voltmeter
that would serve as a test unit for the VXO. Both 0.01
capacitors are in uf. and are disk ceramic. Resistance is
in ohms (K = 1000). Resistors are V2-watt composition.

Performance

The frequency stability of this oscillator has
been checked while using the CNC SO0\ Fre-
queney Counter with 802\ and 831\ plug-in
units. The drift observed from a dead-eold start
wis plus 16 e.p.s. for the first hour, followed by
about minus 2 ¢.p.s. per hour for the next six
hours. Then ii settled down. The drift does not
change appreciably from these figures for uny
combination of erystal and eapacitor positions.

The author hus used this unit side by side with
a wide-band frequency syuthesizer. Where i
ean be used, the simple V' XO is preferred because
it is more stable und has absolutely no spurious
output. [U_S_T-—Ej

LeStrays “§

Slow-Scan TV Communications With
Antarctica

Slow-sean TV pictures will be coming up from
Antarctica on the haum bands during the next vear
ta help provide better ¢ontact, between the men and
their families. If the FCC grants a specid temporary
authorization to a number of U. S, stutions that have
requested it, the slow-sean communieation will be
twvo-way.

Lt. Cdr. HMenry Ferrero, who heads the . S,
Antarcticn communications activities, is supervising
the integration of a slow-sean camera and monitor,
brilt by WAONLQ, iuto the AeMurdo Sound
station, KCATSV. The cquipment may also he
taken to some of the remote camps at times. If all
«oes well, the Antarctica setup should be operational
sometime in November.
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The Seattle, Indianapolis, and Denver areas will
be covered by WTIFEN, K7YZZ, W7ZXM, WONTP,
WOTCT, K9UZW, WOREUD, and WAONLQ, but
there is u real need for additional stations, particu-
farly near the larger cities. The Antuarctie winter
starts in March, so there is some time to make
preparations before the long night arvives. Fven
“receiving only ' slow-sean eapability would permit
frmilies here to see the men who winter over. HHams
interested in participsting themselves, or perhups
in working with a local DX enthusiast, may send a
S.ARE. to Cop Macedonald, WAANLQ. 3596 Od
Stage Road, Boulder, Colorado %0302 for the latest
information on FCC netion, frequencies, times, ete.
WADNLQ is also acting as linison with the FQC!
in handling requests from additional stations for
temporary slow-sean operating permission.
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~ ANTENNA

Jour-to-One Frequency
Coverage with a Uertical

Commercial version of the conical monopole used by the U. S, Navy
and other government services.

BY E. W. PAPPENFUS,* WB6LOH

power into the proper beam if you wish to

deliver the best signul to the other fellow's
receiving anteuna. This has logically led to the
popularity of the Yagi beam antenna on ihe
higher-frequency amateur bands. A beum an-
tenna for the SO0-meter band should have a 140-
foot, reiector and a 77-foot boom on a 250-foot
tower. This makes the beam antenna impractical
for the S-meter band, and even for 4()-meter
operution a full-size Yugiis a forhidding structure
to the neighbor’s narrow-minded view — even
a well-trained XYL might view such a monster
heam with alarm. There is no easy solution to the
need for a good DX antenna at low frequency,
but the conicil monopole antenna may be of
interest to the more enger radio amuteur as
more practicul solution. The conical monopole
antenna is a base-fed vertical antenna that has
an omni-directional pattern in azimuth but with
an elevation (vertical plane) pattern that keeps
most of the energy down close o the horizon,
where it belongs for long-distance transmission.
This is important as will be shown in the follow-

I'r is important to concentrate your transmitter

# (yranger Associates, 1601 California Ave., Palo Alto,
Calif.

Neuws releases on the new WWV men-
tion the use of *‘conical monopole” an-
tennas, and the same antenna has been
seen «t wmany military installations.
While the antenna is possibly a bit
“rich’ for the blood of most hams, it is
still interesting to know how it is con-
structed. The antenna was developed
and is sold by Granger Associates.
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ing table, giving the one-hop distances for an
assumed radio ray at various angles above the
horizon.

Distance Elevation Angle
(Statute Miles) (Degrees)
100 75
200 60
300 49
400 10
600 25

1000 16
L1500 )
2000 3

The above distances are based upon an as-
sumed height of the virtual reflection point in
the ionosphere at 180 miles. It is evident from the
iable that it is important to concentrate the
radiated energy from the transmitter at low
angles. Even when two-hop transmission paths
are assumed, the maximum of the elevation plane
beam should be held down ‘“near the deck.”
For a path between New York and London, it is
Jdesirable to radiate most of the energy below 8
degrees for a good two-hop path. The Handbook !
shows that, both horizontal dipoles and beams
should be about one wavelength above ground
for low-angle radiation, and even with this
height, the maximum radiation is at 15 degrees
with essentially zero right along the earth. The
above discussion of vertical plane putterns shows
why a vertical antenna may frequently out-per-
form a horizontal beam antenna. Another impor-
tant consideration of Yagi and dipole antennas
is their very narrow-band chavacteristic. It is
usually hard to cover even one amateur bhand
effectively without high v.s.w.r. using these
antennas.

1 The Radio Amateur’s Handbook, 12nd edition, Fig. 14-1
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The Conical Monopole

How would you like a good low-angle antenna
that would cover not just one, but three bands
and that is only about 0.17 wavelength high?
The conical monopole is such an antenna. [t is
big compared with a dipole but then it is unfair
to compare a sailboat with an ovean liner, since
the performance is much improved with the big
one. The conical monopole antenna consists of
two hexagonual cones joined ut the bases. The
lower cone, including an impedance-matching
stub to improve the impedance over the operating,
frequency range, is fed from the 50-ohm trans-
mission line. To simplify construction, the cones
are simulated with wire elements to form a cage.
In commercial versions, the central tower, sup-
porting the cuges, is u metal tower connected
to ground, but the antenna described here uses
a4 telephone pole with six wires running down the
pole connecting to the ground system. A pole
ix used because no guying is needed and an old
pole may be eusier to find than a metal tower.
Thus, the antenna is at d.c. ground and this
protects the stution from lightning damage.

Kig. 1 shows the overall dimensions for a
conical monopole antenna that will cover the 80-,
40, und 20-meter bands with a v.s.w.r. of less
than 2.5 to I|. Unfortunately, the best im-
pedance match to 50 ohms is in the range of 10
to 12 Mec., which is of no interest to the ham.
The base of the cones is 31 feet across the
diagonal. The untenna is supported by a tele-
phone pole about 48 feet. long (five feet of it in the
rround) so no guying is needed. A guyed metal
tower or wood 4 X 4 could be used if desired.
The top cone is made up of 12 wires, 2 at each
caorner. The bottom cone has 3 addi-
tional wires added to each face of
the cone to better simulate u solid
cone. The sectional view of Fig. 1
shows the outside wires, two of the
six radial wires @, grounding stubs
b, und pole wires ¢. The radial wires
and grounding shunt wires make up
a shorting stub connected across the
transmission line that feeds the out-

ANCHOR

side cage ut the bottom of the lower (A"

cone. A ground radial system con-
sisting of 60 ground radials 62
feet long connects to the sheath of
the transmission line, to the six
matching stub down-leads and the
six wires running down the pole.

Fig. 1—(A) Top view of the conical
monopole antenna for 3.5 through 14
Mec. (B) Side view of conical monopole

at section A-A. Note that grounding GROUND

(8)

Details

A =mall Hat-top (see Fig. 2) at the top of tho
upper cone is supported by 2 X {8 screwed to
the pole with lag screws. .\ galvanized steel
L6-gauge plate at the top stabilizes the top hat
and provides aun easy termination for the cage
wires and the pole wires. All antenna wire is
10-gauge soft copper or Copperweld wire. The
Copperweld wire is hard to bend and keep
straight, but it is much stronger than copper
and the cost is much less. A staple can be used
io fasten the two cage wires to euch of the spokes,
preferably on top near the end of each spoke so
the peripheral wire d can be soldered to the two
cage wires at each spoke. The top-hat assembly
should be done on the ground before the pole is
erected. However, climbing lugs on the pole
will permit assembly and soldering in the air, if
desired. A propane torch iz very handy for
soldering the wire.

The central spoke assembly supports the
widest part of the antenna at a height of 17 feet
3 inches above the ground. Select straight and
clear 16-foot 2 3 s for the spokes. These ure
cut off to extend 15 feet 6 inches from the center
of the pole. Gate hinges fastened to the under
sides of the spokes and to the pole with wood
screws support the spokes at the ceuter: the outer
ends are held up by the upper cage wires. Cage
wires spread to four inches apart at the end of
the spokes where they are soldered to the peri-

ANCHOR

POLYETHYLENE
ROPE

43-0"

"

/' 17-3
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+

stubs, b, connect to short radial wires,
a. Wires ¢ run up the sides of the
supporting pole.
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Fig. 2—(A) Top view of the antenna top hat. The steel
plate is held to the 2 X 4 spokes by wood screws.
(B) Side view through section B-B,

pheral wire. .\ copper plate is cut as shown in
the detail of Fig. 3 to hold the cage and peri-
pherul wires. The copper plate is ¢t out of sheet.
copper with tabs similar to the kind found on
sulder lugs. These tabs are hent over the cuge
wires and soldered in place. The plate is fas-
tened to the spoke and then the peripheral wire
in soldered in place. It should have some slack so
that when the lower cage wires are soldered in
place, there will not be excessive tension on the
peripheral wire and the spokes. In addition,
spoke wires (a in Fig. 1) must be soldered to the
peripheral wire and to the pole wires at the pole.
The stub wires (h in Fig. 1) should also be soldered
in place. At the conclusion of all of the soldering
and screw-fastening to the spokes, the top cone
should be nicely uligned and ten-

sioned. If it iy not symmetrical at,

this time, ift. should be adjusted.

‘This would also be a good time to

check the dimensions —an accu-

racy of = one inch should be suffi-

Y ]
‘CAGE”
WIRES

DETAIL, END OF SPOKE
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cient. The three additional wires on each fuce
of the bottom cone are soldered to the peripheral
wire spaced equally from spokes.

At the bottom of the lower cone (Iig. +4) six
one-inch diameter copper pipes with ends Hat-
tened form a ring to which the 30 wires of the
lower cone are attached. Heating the tube ends
will make it easier to flatten and bend them.
Bronze bolts 3/5 inch in diameter are ideal for
holding the lower ring together. Before bholting
the ring together, fasten the insulators to the
ring using loops of wire going around the bronze
bolts and placed between the flattened sections
of the pipe. Similar loops of wire connect the
insulators to the turnbuckles and l{-inch hooks
screwed to the pole complete the tensioning
arrangement at the base of the antenna. Tt
might be simpler to drill all of the holes after
the pipes are bolted together. Now is the last
chance to adjust the tension of the wires so it is
important to carefully position the feed ring by
blocking it up from the ground and carefully
tightening the turnbuckles. The wires are then
fed through the holes in the copper pipes, wrapped
hack around the pipe and twisted back on them-
selves preparatory to soldering. The blocks ure
then removed and the turnbuckles are tightened
to make the whole structure rigid. If all wire
lengths are okay, solder the wires to the feed
ring. Two one-inch copper straps connect from
the feedline to the feed ring. Both ends of the
strap are carefully soldered to make good elec-
trical connections to the coux and to feed ring,
respectively. 1f solid coaxial cable is used, the
end must be carefully wrapped with electrical
tape to prevent the entry of moisture.

Two guy lines of polyethylene (water-ski
rope) stabilize the antenna and keep it from
twisting (see Fig. 1.).

About 4200 feet of wire is used in the ground
system. Luckily, it does not have to be copper.
Galvanized No. 10 steel wire is ulmost us effi-
vient, and much cheuper to use. If desired, the
ground wires can be laid along the surface rather
than being buried. If burial is desired, @ small

9o — SOLDER

PERIPHERAL
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. GATE HINGE \
4~ AT EACH SPOKE
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Fig. 3—Details of the central spoke assembly.
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garden plow will reduce the amount of coolie
labor.

BEach ground radial is stretched out from the
pole and anchored to @ temporary stake. The
grass and underbrush should be cleared away
30 the wire will be flat on the ground. It can be
held down with large staples driven iuto the
ground which will hold the ground wire in place
unlil the growth of vegetation binds the wires
in place. Five foot by 3/8 inch diameter galvan-
ized rods are driven into the ground at the end
of every third radial where the radial is soldered
or clamped to the rod. A circular wire ties all
of the ground rods and remaining radials to-
gether as shown in Fig. 4.

After all of that work, what do you have?
The performance can hest be shown in the
elevation plane patterns given in Fig. 5.

The dotted curves ave tvpicul for average

soil conditions. The specified ground screen

will improve the patterns by about 1 db. ut

low angles. [t is eusy to see how effectively

the antenna concentrates energy at low .
angles for long one-hop paths. 1t is not very
effective for 100 miles but for this loeal
work, any old horizontul antenna is ade-
quate, and v.h.f. is a better answer. The
radiafion puttern is not too good on
the 20-meter band where radiation is
too high above the horizon, but the
40-meter patiern is almost as good as
on SN,

If it is desired to use this anteuna
for 40-, 20-, and 10-meter operation,
then all dimensions should be multiplied by
0.543. However, a horizontal beam s usually a
better choice. Only a few amatewrs will have
the space and the ambition for building ihis
antenna, but for those who do, it will greatly
improve communication. — |
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Fig. 4—Top and side views of the bottom feed ring. For
clarity, not all of the pole wires and grounding
details are shown,
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400 M.
(A) o
N _50./,800 Ml
Parts List of Major {tems W
. E . S .--1000MI.

1 4%-toot p()l(‘, S I 1500 M1
200 ft. No. . aniz B . o L Lk L :
jut’)tf{t [:'2 Ul)(:'zttl-.::;;lc/rmn\r\lislvppcrwcld HORIEON =794 ‘5"3 S A B
N o ) D.B. BELOW MAXIMUM 4.3'D.8. ABOVE

wire ({SOTROPIC
6 L0-inch (urnbuckles ANTENNA
[ 3/8 inch bronze holis and nuts
6 insulators, 6 1o 4 inches long 90°
15 ft.  one-inch copper pipe sot L {7 eoe
6 serew hooks, 1 X 6 inches (B) : ) [,
2 eopper straps, 1 X 26 inches N | fam s 00
3 2 4, 5 feet long /s
6 2 % ks, L6 feet long e £ERY
1 polyethelyne rope, as nceded ; ST W ‘\
6 gate hinges HORIZON —— g5 16— =16 =iz =8 =4 o~ HORIZON
1 16-gauge gulvanized steel, 18- 0.8. BELOW MAXIMUM 5.4 D.8 ABOVE
. . I1SOTROPIC
inches diameter ANTENNA
20 alvanized or  copper-plated
& round Tods ’)-feeLDIZn;zp Fig. 5—Radiation pattern for (A) 80 meters and (B) 20
g vt = meters. Solid patterns are for conical monopole over
perfectly conducting ground; dashed, for average soil.
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A Transverter for 144 Mc.

The author's 144-Mc. transverter is made up of three
units, the 144-Mc. converter (left), transmitting unit (center),
and power supply (right).

BY ARTHUR R. ASHLEY,* W4EXS

as the trend toward transceiver operation on

this bund, prompted the author to construct
u heterodyne-type transverter that would provide
{44-Me. transceiver operation when used with o
conventional transceiver operating at 14 Me.

The receiving problem is easily sulved by using
a I-4H4-Mec. converter to 14 Mec. There are several
such converters on the market. Other [+-Me.
converters, manufactured or homemude, cian be
adapted to the purpose by a suitable change of
frequency in the local-oscillator and rixer-
outpul eireuits.

[Yor transmitting, if. was reasoned that it the
loc:l-oscillator signal from the converter and the
14-Me. output from the transceiver were com-
hined in @ mixer, mixer ontput would auntomat-
ically fall at the sume frequency in the L44-Me.
band as the frequency of reception, and trans-
ceiver operation would be accomplished.

rrm«: increased use of s.s.b. on 144 Me., as well

Circuit
The cireuit of the transverter that evolved
is shown in Fig. 1. That portion shown within
ihe dashed lines is the slightly-modified eircuit
of the local erystal oscillator/frequency multi-
plier in the Tecraft Ciriterion converter that the
+1621 Woodmun Drive, MeLeun, Virginia 22101,

This arrangement, based on a stand-
ard 144-Mc. converter, provides
transceiveroperation at 144 Mc. with
an output of about 10 watts when
used with any l4. or 28-Mec. trans-
ceiver. Power output may be in-
creased by the addition of a linear
amplifier.

November 1966

Simple System for Use
with 14- or 28-Mec.
Transceivers

author nsed. (Original component designations
are circled in the dingram.) The remainder of
Fig. 1 shows the circuitry added for iransmitting,
On receive, the complete converter is used in
conventional muuner, the antenna feeding 144~
Me. signals to the converter, and the converter
freding 14-Me. signals to the station transceiver.
On trausmit, the signal from the converter os-
cillator/multiplier (130 Me.) is amplitied in a
screen-neutralized Class .\ stage using a 6AI16,
and then induetively coupled to o 6360 mixer.
Here i1 1s combined with the [4-Me. output sig-
nul from the station transceiver (cathode injec-
tion) to produce mixer output at. [+ Ae. Carbon
resistors /7y and Ra provide a finite load for
the transceiver. The mixer drives an AB; 6360
oulput stage which feeds about 10 walls p.e.p. Lo
the antenna, or to a linear amplifier if higher
power is desired. This stage is similar to the one
described by WIHDQ in an carlier article.t A
200-volt Zeuer diode provides regulation of the
sercen voltage of the output stage. Fixed bius for
the mixer and output stages is provided by a
22.5-volt dry battery. Since neither of these
stages draws grid curreut, the uscful life of even
u stall battery, such as the RCA VS-705 used
by the suthor, should be practically shelf life.

The metering svstem provides o means of
checking the plate current in cach of the three
transmitting stages. The meter shunts specified
provide fullscale readings of 100 ma. for the
6360 stages and 10 ma. for the 6AHG, when o
I-ma. meter is used.

The change-over relay, Ay, operates from the
plate supply for the trausmitter stages through
i series resistor. (In the author’s arrangement,
the relay is mounted on the power-supply chussis,
with cables making the necessary interchuassis

August, 1964,
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Fig. 1 —Transverter circuitry. The portion shown within the dashed lines is the oscillator /multiplier circuit of the author’s
Tecraft Criterion 144-Mc. converter after modification. Ji, Li, CR2, and Rz have been added. Other components are
the original and bear the original identifying labels (circled).

In the author's construction, the changeover relay K; is on a third chassis, with cabled connections to the transverter.
Fixed capacitors of decimal value are disk ceramic; others are silver mica or NPO ceramic.

Resistors are /2 -watt, unless indicated otherwise.

<1, Cz—Air trimmer (Hammariund MAPC-50-B),

Cx—Butterfly variable (Hammarlund BFC-38).

Ci—Air trimmer (Hammarlund APC-100-B).

Cs, Ce—Butterfly variable (Hammarlund BFC-12).

Cr=Air trimmer (Hammariund MAPC-50).

CR;—200-volt 10-watt Zener diode (Motorola 1N3015).

CRa—100-volt 1-watt Zener diode (Motorola 1N3044B)
or four 27-volt units in series. See text.

Ji, Ja—Miniature chassis-mounting coaxial receptacie.

Ja, J4, 35, Ja—Chassis-mounting coaxial receptacle.

Ki—Four-pole double-throw relay, 10,000-ohm coil
(Potter & Brumfield GP).

Li—2 turns No. 20, close-wound 4 inch away from bottom
end of multiplier coil {Lg) in converter (see text).

L:—35 turns No. 14, V4-inch diam., furns spaced wire diam.

Lz—2 turns No. 14, V2-inch diam., spaced wire diam.

Li—1%2 turns No. 14, each side of Lz, V2-inch diam., %-
inch space between turns, V2-inch space between
sections.

eonmections.) The relay is actuated by the
transceiver control relay (from the “ ground-on-
transmit’’ terminals). On receive, the antenua
is counceted to the converter input, the converter
vutp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>