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SPECIAL FEATURES: Patented Re-
ceiver Offset Control (RIT) permits
+2 ks adjustment of receiver fre-
quency, independent of transmitter,
for round-table, net or CW operation.
Hallicrafters exclusive Amplified
Automatic Level Control.

g REQUENCY COVERAGE: Full cov-
Yecage provided for 80, 40, 20, 15 and
JO meters. All crystals provided for
18,0 to 30.0 mes.

$SENERAL: Dial cal, 1 ke. Linear

gearagi

tive with less than 1 ke readout.
Adjustable IF noise blanker. Provi-
sion for plug-in external VFO/DX
adapter. Built-in VOX plus break-in
CW and PTT. Built-in CW sidetone.
Hi-Low power switch useable in CW

e wild ideas are tamed at

SR-2000 ““Hurricane’’
5-BAND AMATEUR TRANSCEIVER

or SSB.* 2.1 ke crystal lattice filter.
S-meter-RFO-AALC and final screen
metering.* Two-speed blower, 100 ke
crystal cal. VFO covers 500 kc.
TRANSMITTER SECTION: Two 8122 [|B]

output tubes. Variable Pi network.

Power input, 2000 watts P.E.P. SSB; $1095 00
1000 watts CW. Carrier and un-

wanted SB suppression, 50db; distor-

tion products, 30db. Audio: 500-2600 less '

cps @ 6 db. power supply
RECEIVER SECTION: Sensitivity less
than 1 uv for 20 db S/N. Audio out-
put, 2W.; overall gain, 1 uv for 14 W.
output.

amateur

*Meters for final plate current and voltage
built into P-2000AC power supply. Also
Hi-Lo power switch.

vallicralfers

600 Hicks Road
Rolling Meadows, lllinois 60008
A Subsidiary of Northrop Corporation



there’s a reason for the S/Line’s reputation

The main reason is performance. Amateurs around the world praise the .~
S/Line’s clean, strong signal. But there are design reasons, too. The S/Line

is an engineered system. Each unit augments the others to provide single t«
sideband operation at its best. ¥

You can operate the system as a transceiver, or transmit with the 32S-3 and
Teceive with the 755-3B on separate frequencies. The S/Line offers upper
and lower single sideband and CW operation . . . plus AM reception.

Two linear amplifiers, 500 watts or 1000 watts PEP, round out the full-
performance S/Line.

See your Collins distributor for details on the

most, respected system in the amateur field.

)
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FIELD ENGINEERS...
there’s a good deal for you at

Pick your specialty
from Raytheon’s
wide variety of
career assignments.
Raytheon’s broad-
based company activities are growing
and expanding throughout the world. To
qualified field engineers, the Raytheon
Service Company offers immediate open-
ings ranging from permanent and travel
assignments within the U.S., to travel
assignments world-wide.

Career opportunities are now available at
all levels of technical capability for ex-
perienced personnel acquainted with
operation * maintenance ¢ installation
training ¢ and publication of handbooks
and operating manuals.

HEAVY GROUND RADAR - MICROWAVE -
SONAR - FIRE CONTROL -+ DIGITAL -
COMMUNICATIONS

Raytheon Service Company

Raytheon’s’ comprehensive benefits pro-
gram includes hospitalization, surgical,
major medical, life, disability, travel and
accident insurances, company-sponsored
education opportunities, and other allow-
ances and benefits,

Total compensation includes attractivé
starting salaries, overseas and overtime
bonus, and per diem as applicable.

To arrange a convenient interview, send
resume to, or call collect, Kenneth H.
Slovin, Employment Manager, Raytheon
Service Company, Dept. 20, Second Ave.,
Burlington, Massachusetts 01803. Tele-
phone: (617) 272-9300, Ext. 209.

An Equal Opportunity Employer



MODEL R-5 ALLWAVE RECEIVER

An exceptionally fine receiver for the short wave lis-
tener and beqinning amateur operator. Fullv transistor-
ized—solid state. Covers .54 through 54.0 Mc in five
continuous bands. Inciudes standard broadcast band,
all foreian broadcast bands, all amateur bands from 160
through 6 meters, all 27 Mc CB Channels, all 2-way
radio trequencies from 30 to 50 Mc including many

Beat Frequency Oscillator, Noise Limiter, Bandspread.
Compare with tube-type units costing as much!

eseses $64.95
cecese 7995

crecsans esscscnss

W|red ANGLOStEd enrenranrnes

VFO-621

VFOfor6,2and 1 1/4
meters. Transistorized
oscillator plus built-in
zener diode requlated
power supply gives
hnqheﬁtfsta?u}l(ity. Idea‘;
match for TX-62 an

police and fire departments. Controls include Variable ' other VHF transmutters,
i Wired and lesleg.s 5%

CODE PRACTICE
OSCILLATOR
AND MONITOR

Acombination code practice oscillator
and CW Monitor. I1No connection to
transmitter requirea.) Transistorized,
Has built-in speaker, tone controf and
headphone jack.
Model OMK, Kit

(less batteries) ....... ..% 995
Model OM, wired

(less battertes) .. .$15.20
Aimilar unit. but without CW RF
Monitor Feature,

Model OCPK, Kit

(less batteries).vooeeeeane.s$ 7.95
Model OCP, wired and tested,

(less batteries) vesesesseesss $10.5

MODEL OM

160 THRU 6 METER
TRANSCEIVER PRE-AMP

MODEL PT

Low noise, high gain preamplifier. Built-in power supply. Inler=
connecting cables included. Station power control center—one
switch controls everything. Automatic changeover, transmit to
receive. Fewds and mutes second receiver.

Wired and tested ...vovesecsscvsssevcsconsorsesacses $49.95

TX-62 TRANSMITTER

In response to the demand tor an inexpensive, compact
VHF transmitter, Ameco has brought out its 2 and 6
meter transmitter. There's no other transmitter like it on
the market. 75 watts input. phone and CW. Built-in solid
state power supply. Broadbanded circuits make tuning
easy. Uses inexpensive crystals or external VFO.

Wired and tested sereesatersscanocannnnsss §149.95

PASS NEW ADVANCED AND EXTRA
CLASS LICENSE EXAMS WITH
NEW AMECO LICENSE GUIDES

New Ameco License Guides contain simple, detailed,
easy-to-understand answers for FCC study questions,
plus a sample FCC-type exam, using multiple choice
questions..

Advanced Class Guide #16-01 (32 pages)....... 50¢
Extra Class Guide #17-01 (48 pages).... .75¢

AVAILABLE AT LEADING HAM DISTRIBUTORS
Information included in new catalog.

Division of Aerotron, Ine.
P. O. Box 6527
Raleigh, N. C. 27608

’ Write for name of your local Ameco dealer and free catalog

NUVISTOR CONVERTERS FOR 50, 144
4 and 220 Mc. HIGH GAIN, LOW NOISE

Deluxe line of Ameco VHF Converters uses
three RCA Nuvistors to obtaim an extremely
low noise figure and high gain. A gain con-
trol is included to reduce the gain if neces-
sary. These converters do NOT become
obsolete when the receiver is changed.

Mode! CN-50W, CN-
144W or CN220W
wired, (specifyIF)...

$49.95

Model CN-50K, CN-
144K or CN-220K in
kit form, (specify IF)

$34.95

PS-1 Power Supply,
Wired and tes;t;d .o

NOVICE TRANSMITTER KIT

MODEL AC-1

Ideal kit for the beginner wha requires a reliable TVI-suppressed transmitter.
Keying is clean and chirp-tree Kit is’simple to build and easv to operate,
Crystal Controlled, Pi-network L)utput, Includes AC Power Supply. For 40
and 80 meters CW. 15 Watts input.

Kit with coil for any 1 band, including tubeS..seee .ee $21.95
Extra coil kit for any 1 band, CK-leveasansnnnnns




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each

month (for preceding month) direct to the SCM, the administrative ARRL

otlicial elected by members in each Section,

Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
available in areas shown to qualified League members. General or Conditional Class licensees or higher may be appointed
ORS, OVS, OPS, 00 and OBS. Technicians may be appointed OVS, OBS or V.H.F. PAM. Novices may be appointed OVS.
BCMs desire apphca.uon leadership posts of SEC, EC, RM and PAAI where vacancies exist,

Cieorge 3. van Dyke, Jr.

3. Johnson,

ATLANTIC DIyISlION

CENTRAL DIVISION

DAKOTA DIVISION

4607 Conveut Lane
14601 Claude Lane
19 Blackwood Drive

\Warner Gult Rd.
{463 N, Allen St,

‘Townsend 19734
Philadelphia 19114

%vllver Spring, Md. 20904

burtua Gurdens,
_I'renton 03623
Holland 14080
State College 16801

1520 South 4th St.
%338 Hillstde \ve.,
%22 Wauona Trail

dpringtieid 62703
Indlanapolis 46218
Portuge 53901

Fierman R. Kopischke, Jr. RFLD

I'hetreau

}(l}aw:nrn New York

Delawure KINYG John L. Penrod
Lustern Pennsylvnnla W3HK
Maryland D K3JYZ Carl K, Andersen
Southern New Jemey W2l Edward G. Raser
Western New York K2HUK Ctharles 'T'. Hansen
Western f’ennsylvanta W3NEM Robert E. Gawryia
Tiinois WOPRN " fidmond A. Metzgel
Indlana WYBUQ Willilam C.
Wisconsin KYG8C Kenneth A Ebneter
Minnesota, Wi n L\
North Dakota Wyb Harold L. Sheets
Bouth Dakota A&)I‘\W Seward ¥. Holt
~Arkansas WEDTR ™ Ciirtis R. Wililams
Loulsiana W5PM J. Allen Bwanson, Jr.
Mississippl WHLENAL H. Hurston
Tennessee KiRCT Harry AL Phillips
Kentucky WA4KFO TLawrence F. Jelfrey
Michigan WS8FX Ralph P.
Ohto \WW8AL \ilson E. Weckel
W2KKU iieorge W, Tracy

. C. & Long Island . Kz1DDB Blaine &, Johnson
Northern New Jerscy wW2LQP Louis J. Amorovso
. MIDWEST
Towa WpBD7 Owen G, Hill
Kansas WBXF Robert M. Summers
Missourt WOTPK Alfred E. Schwaneke
Nebraska* KPOAL V. A. Cashon,

NE'
Clonnecticut V1GVT John J. McNassor
Hastern Massachusetts WIALP Frank L. Baker, Jr.
Malne KIDYG Herbert A. Duavis
New H.xmpshlre WISWX/KI1D3A Robert Mitchell
Rhode Islund KIAAV John E. Johoson
Vl_-.rmom. KIMPN . Reglnald Murray
\Vestern Massachusetts WISTR Norman I’. Forest
T Alagka* KL7AE Alhert F. Weber
Ldaho W7ZNN Donalli A. &rlsp
Montana 7TY oseph A. D’Arcy
Oregon R7WWR Dule ‘T. Justice
Washington wW7BQ William R. Watson
juust Bay LR, Richard Wilson
Hawall KHBBZF Lee R. Wical
Nevada W7PBV Leonard M, Norman
Sacramento Valley WAGBJDT John F, Minke, LIL
Han Iranclsco GEN Hugh Cassidy
Ban Joaquin Valley VeJPU Ralph Saroyan
Santa Clara Valley* \\’bﬁIZF tidward A. Gribl

ROANOKE DIV SIO

North Carolina W4BNU HBarnett 8, Dodd

sSouth Carolina K4LNJ (lark M. Hubbard
Virginia \W4SHJ . J. Hopkins

West Virginia W8JIM ‘Donald u Morrls
C'olorado RPFDH Richard Hoppe

New Mexico W5WZK  Kenneth D. Mills
Utah W7VSSs (ierald F. Warner
Wyoming W7CQL Wayne M. Moore
Alabama KAWHW “iidward L. Sto

C‘'unal Zone KZ50B Russell E. Obernoltzer.
hastern Klortda W4MVB  Jesse H. Morris

Ge W4RZL Howard L. Schonher
West Indles KP4DV Albert R. Crumley, Jr.
Western Florida W4RKH  Frank M. Butler, Jr.
Arizona W7FKK  Floyd C. Colyal

T.08 Angeles KeUMYV Donald R. Ltheredge
vrange WEDEY Roy R. Max:

San Diego WBBGMNM James E. merson Jr.
Hanta Barbara WABOKN Cecll D. Hins

Northern Texas W5BNG  T,. I.. Harbin
Oklahoma W5PMTI,  Clecll C. Cash,
touthern Texas W5AIR G. D. Jerry dears
Alberta VERTQG Harry Harrold

‘Rritish Columbla VETFB H. E. Savage
Manitoba VE4JT John ’I‘hom;s Stacey
Maritime* "EINR William Glllis

Ontario VE3IBUX  Roy A. White,

Quebee VE20J Jim Ibey
Baskatchewan VESHP ¢yordon C. Pearce

DELTA DIVIS ON

GREAT LAI\ES DIVISION

HUDSON DIVISI

<\ ENGLAND DIVISION

NORTHVWW! ESTE!;N I?EVISION P

PACITFIC DII’;’ISION

ROCKY MOUNTAIN DIVISION.
Star

SOUTHEASTLRN DIVISIO|

SOU’I‘H\VESTERN DIVISION

WEST GULF DIVISION

CANADIAN DIVISION

21 huclld Ave.
Hox 58

Janesville 56048
Grand korks 58201
Clear Lake 57226

10505 West 12th St.
RFED 1, Box 154 E
151 1-36th Av
H200 Oak Mr-.xdow Ave.

Littie itock 735205
Cavington 70133
Meridian 39301
Memphnis 358128

16J5 Antter Av
27209 W, Six .\me Road
1317 Logan Ave., N.W.

uwensboro 42301
Detroft 48240
Canton 44703

N
N'ort,n (¢ ountry Club Drive
"hh Cypress 3t,

1%0 P[e.s.s.mt “Ave.

Schenectady 12308

Massapequa Park, L. I, 11762

Bergentield 07621

DIVISION

RELD Cilman 501068
3045 North 72nd Kansas Clity 66109
lunlg.u‘ Stur Rte. Rolla 65401

434 Plne St., uS 188 <‘hadron 69337

218
¥5 Solar Ave.
D

Box 1.;7-; RFD
30 Fruft 8

Berlin Ave.

3 lIllI(‘rPit Drive
36 Valley Rd.

Southington 06489

Hraintree V2185
Franklin 04634
¢*hester 03036
Pawtucket 02560
Montpelier 05601
Springfeld 01119

3408-8th 8t. ¥
1416 Huggln Ave,
2741 Firwood Lane
1005 E. 18t Ave.

College 99735
Lewlston 83501
Anaconda 59711
Forest (irove 97116
Ellensburg 989:6

7 Cordova Way
45-601 L u Rd.
652 Utub S
$230 Rlo Bonlito Drive
77 Coleman Drive
6204 k., l‘owuwnd Ave.
229 Vlvlan St.

¢toncord 94521

Kaneohe 987

Bnulder (.,lty 8'!005
:armichael 95608

San Rafael 94901

Fresno 93702

King Clty 93930

20 \VesL bl‘nnkﬂn St.
l"-i Kant Lane

RGOV ti.z.mmett Ave.
1136 Morningstar Lane

Salisbury 25144
Unlon 29379
Nortolk 23503
Fairmont 26554

tar Route
Rt. 1, Box 854 F
4765 South 275 Wes
142 8South \Ioutnna. Ave.

1daho Springs R0 152
Albuquerque 8710
Ogden 84401

Casper 82601

1306 Spring ive., 8.W.
1'.0. Box 107

P.0. Box 1241

O, Box 1902

P.0. Box 10073

123 Elliott Rd., S.E.

Tieeatur 35601
Margarita

Ja.cksonvlll§ Beach 32050

’olumbus
Caparra L[el;:ms
San Juan, P.R 0

00922,

Fort Walton Beach 32548

3411 West 1’Ierson St.
12040 Re

1434 South ()llve St
68561 IPoyle Way

1933 Cloveutry’ Uoun

Phoenix 85017
Sun Valley 91352
Santa Ana 9. 70

San Die,

eg0 92117
‘I'housana Oaks Y1360

4515 Calmount
Ixf) Y smith Ave.,
5634 Eskirdge St.

Tort Waorth 76107
Lawton 73501
Houston 77023

1¥34-5th Ave., N.
4553 West 12th Ave.
19 Cottonwood Cre:
Rll['dl Route 8, \hmllav Rd.

5 Northwood Clrescent,

209 Brookdale Ave,
1903 Connaught St.

L.ethbridge, Alta
Vuncouver 8, B.C.

RRrandon
Moncton, N. B,
Relleville

I)orval P. Q.
Regina

*OMcial appointed to act temporarily in the absence of a regular official
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Equip Your
Amateur Station
Or Service Bench

With '

International’s Model 1110

Secondary Frequency Standard

All Transistor Circuits

Using any general coverage communi-
cations receiver the Model 1110 pro-
vides the necessary standard signal
for measuring frequencies. Easily cali-
brated against WWV to provide an
accuracy of 1 x 10¢, Long term stability
of = 10 cycles over range 40°F to

Write for our complete Catalog

100°F. Designed for field or bench use
with self contained battery. All tran-
sistor circuits provide outputs at 1
MHz, 100 KHz and 10 KHz. Zero adjust-
ment for oscillator on front panel.

Order direct from International Crystal

Mfg. Co.
COMPLETE $125

INTERNATI

CRYSTAL MFG. CO,, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102




e AMERICAN
RADIO RELAY
LEAGUE, :vc,

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 the radio urt 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, clected every two years by the general membership.
The officers are elected or appointed by the Directors, The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"QOf, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has o history of
glorious achievement as the standard-bearer in 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 knowledge 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.

Past Presidents
HIRAM PERCY MAXIM, WI1AW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936-1940
GEORGE "W, BAILEY, W2KH, 1940-1952
GOODWIN L. DOSLAND, WHTSN, 1952-1962
HERBERT HOOVER, JR. W6ZH, 1962-1966

Officers

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

First Vice-President . . . . WAYLAND M. GROVES, W35NW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents . CHARLES G. COMPTON, W@BUO
GILBERT L. CROSSLEY, W3YA

. JOHN HUNTOON, WILVQ

Treasurer . . . . . DAVID H., HOUGHTON
225 Mum Sv., Newmgron, Connecticut 06111

Secretary . . . . . . . . .

L] ® . L] ®

Honorary Vice-President . . . . . FRANCIS E, HANDY, W1BD|

General Manager . . . . . . . JOHN HUNTOON, WILVQ
. .GEORGE HART, WINIM
Technical Director . ., GEORGE GRAMMER, WIDF
Assistant General Manager . RICHARD L. BALDWIN, WIIKE
Assistant Secrefaries . . . . . PERRY F. WILLIAMS, WI1UED
WILLIAM |. DUNKERLEY, JR, WA2INB

225 Main St., Newington, Connecticut 06111

Communications Manager

L] o ¢ L] 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 St. West, Toronto 1, Ont.

DIRECTORS

Canada
NOEL B. WATON................. VIE3CT
Box 660, Waterdown, Ontarlo
Viee-Nrector: (lolin C. Dumbrille. . ...... VE2BK

116 Oak Ridge Drive, Bale d'Urfe, Quebec

Atlantic Division

GILBERT T. CROSSLEY........00c00se W3ra
734 Wdst I“onter Avenue, State College, Pa. 16501
[Zce-Dtreetor: Harry A, McConaghy...... W3EPC

8708 Fenway Dr. Potomae, Bethesda, Md. 20034

Central Division

PHILLIP F, HALLER .
U0V 8, ‘I'ripp Ave., u"ruzo .
Vice-1 irector; Fadmond A, Metzger, ... .. RN
1520 South VFourth St., am'lngncld Lulnols 6&4 03

. '\\'91 ira
GU 6

Dakota Division

CHARLES (i, COMPTON......oooue. WOBT'O
Box 226A R.R. 1, South S( Paul, Minn. 85075
Vice=Director: John AlLNaus ........... WAMBD

Uakdale Addition, St. Lloud Minn. 56301
Delta Division

PHILIP P. SPENCER ....... W.’)LDH/WSL\\
575 Amethyst St., New Orleans, La. 70124

Vice-/rirector; MaX Arnold. . .....,ccvvnn W4WIN
12 Hogan Rot ui Nuamulc Tenn, .mzo

Great Lakes Division

ALBAN A, MICHEL . .0vivivunsinvns., wswce
359 Bouhamn fd., Cincinnati, Ohlo 45215
V ice-l}lreclor Charles C, Miller .......... W8JISU

4872 Calvin Drive, (,olumbus, ‘Ohio 43227
Hudson Division

HARRY J.DANNALS. .. ....coiiiians W2TUK
Re'D 1, Arbor Lz&uc L)ll_vglmua Huntington,
Vice-sitrector: Stan Zak........oevinann 2

13 Jenniter Lane, Port Cheater, New Vork 10573

Midwest Division
SUMNER H, FONX' I‘ER .............. WwoGQ
2110 Goblin’s Gully Ur lUJ Cedar Raplds, lowa
Viee-Ltrector: Ralph V. Anderson ......... KONL
52X Montana Ave., Holton, kansas 66136

New England Division

ROBERT YOKRK CHAPMAN.......... wiQv
2% South Road, Groton, Conn. 06340
Vice-1Mrector: Bigelow Gireen, . ..o v WIBAL

il Law’'s Brook Rd., South Acton, Muass. 01771

Northwestern Division

ROBLERT R, THURSTON............ W7PGY
TT00 31st Ave., IN.E., Beattle, Wash. 9X115
Vice-L/irector: R. Rex Roberts. ..., ...... W7CPY

537 Park tull Drive, Billings, Mont. 549102

Pacific Division

J. DOC GMELIN ... .. e, WGZRJ
mx.ss Willowbrook \Way, Cupertino, Cullf. 95014
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Roanoke Division
\'IC’I‘OR C. CLARK. ... 0u .y AWHKITC
124927 Yopes Heud Road, Clifton, Va. 22024
Vice-7 irecior: 1. Yhil Wicker, ey

%21 Hill Top Road, Greenkboro, N.C. 27407

Rocky Mountain Division

CGARL L, BMITH. ..o nunun L WOBWT
J070 Locust St., Denver, ('olo, 80220
\'ice-/ trector: John ., Sampson, Jr....... OC: X
361% Mount Ugden Drive, Ogden, Utah 34 403

Southeastern Division
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Vice-1nrector: Albert (. Hamel.......... <4SJTEH
220 NL.E. 25th Street, fompano Beach, blu. .s.sum
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Southwestern Division
JOHN R.GRIGGS. ..o oot iinenn, WEIKW
11422 Zelzan Ave., Grenada Hills, Calig, ‘11.544
1*ice-12trector: Thomas J, Cunningham ..., WEPIT
1105 Eust Acadia Ave., El Scgundo, Calif. 90245

West Gulf Division
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Hre-nzrtdm Ray K. Brvan............ WSUYQ
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“It Seems to Us..”

Third of a Series

ARRL And The
COMMUNICATIONS DILEMMA

The word “ communications " has specific connotations for League mem-
bers — first, as it applies to the art itself in which we as amateurs are
engaged, and second, as it relates to the speciul functions of our Communi-
cations Department.

But communications has a broader meaning, und in this sense, oddly
enough, it is one of the speeial problems in ARRL affairs.

Amateurs generally, and we League members in particular, tend to hold
rather strong opinions where our ham activities are coneerned. ‘This may
be attributable in part to our dependence upon u government regulatory
agency, or in purt to the independent nature of amateurs themselves.
In any case, to a disconcerting degree, these strong opinions occasionally
seem to he predicated on dubious information or judgments too quickly
formed. With our instant communications, a particularly juicy rumor or
hot bit of gossip gets very rapid circulation indeed. Somehow, a colorful
fallacy is almost always more fascinating than a dull fact. And quite often
“the League” — or to put it more accurately, the Board and/or the
Leadquarters staff — finds itself right smack in the middle.

Psychologists tell us that opinions are formed on the basis of what we
understand or believe to be the facts. Understanding or belief, in turn,
is the product jointly of the cuality of the information received, related
judgments already made, and the emotional involvement in the situation.
There are probably not very many hams, for example, who get very
excited, one way or the other, about Zulu heraldry. Or the practice of
witcheraft in New (Guinea.

The fact that controversy often occurs in the League is evidence of (1) a
very proprietary interest on the part of its members — which is exactly as
it should be, (2) an active rather than a passive management approach to
the current and future problems of the organization, and (3) a vigor and
vitality that are the bhest possible assurance of continuing strength.
Controversy is certainly desirable and can be enormously productive so
long as it is based on well-informed, sound judgment.

Perhaps what we need is not so much instant commuunication as it is
instant perspective. 057



The basic Murphy's Law is, "If anything can go wrong, it will." And with the pub-
lication of "Edsel Murphy's Laws" in February QST, it did, The piece is largely a

duplication of an original by Dr. Donald L, Klipstein, Vice President of Engineer-
ing, Measurement Control Dévices, Philadelphia which appeared in the August
1967 issue of "EEE, " a Mactier publication, WS5ACL did indicate to us the source
of his material, but we failed to follow through with a request for permission and
use of a credit line. The article is first-rate, as evidenced by our readers' com-
ments, But to Dr, Klipstein and "EEE" belong the plaudits,

Mail delay problems, again. To some areas, New York and New Jersey in particu-
lar, QST has taken as long as a month in transit. (And it works both ways; from
Ridgefield, Conn. to Hq., one piece of mail took 12 days —-- in the same state yet!
~- and a first-class letter from W4KFC in Virginia took ten.) Newspaper and maga-
zine publishers and printers are complaining vociferously to the Post Office -- but
no results yet.

Even parcel post is getting a beating -~ literaily. Despite use of the same careful
packing which worked well for years, our 1968 Handbook individual shipments have
produced some amazing results, One broke open in fransit and was repacked by
the Post Office -- with two radio books from Howard Sams! A similar incident
brought a ham, in our Handbook carton, a sweater! We wonder what pretty young
thing may be somewhat confused by receiving a Handbook from some apparel com-
pany?

On a brighter note: For several years the League, along with many other non-profit
societies, was under detailed appraisal by the Internal Revenue Service to deter-
mine whether any revenue activities -- in particular the sale of publications -=-
fell under the classification of "unrelated business income" and would thus be
taxable. We are pleased indeed that, after extensive filings and conferences
with IRS personnel, a ruling has been issued in our favor, in effect confirming
long-standing decisions of the Treasury Department. As an entirely separate mat-
ter, however, IRS has decreed that advertising revenue from publications of all
non-profit societies will henceforth be taxable,

Each month we receive one or more notices of hamfests or other,special affairs just
too late to get into QST in time to be useful, We're as sorry as you, Please re-
member -- normal deadline is the 15th of the second month preceding date of issue.
E.g., for the June issue, we should have material by April 15.

We've compiled an initial list of active v.h,f. stations, with calls, frequencies,
power, etc.,, as a help to those who would like to make more contacts, both on the
air and in person. A business-size (#10) self-addressed stamped envelope to Hq.
will bring you one.

A perennial problem of democratic institutions -- from the Government to member-
ship societies -- is the contention that "one small voice among so many just doesn't
count, so why try." As a League member, you have not one but several channels

for registering your opinion where it will be heard and where it will count. Your
ballot is the most important, of course -- but there is also your SCM and other
members of the ARRL field organization, your own affiliated club, and your division
director who can represent you effectively only when you let him know your opinion.
That's what he's there for, and he wants to hear from you.

10 , QST for




;g for 7-Mc. C.W.

Overall dimensions of this fransceiver are 5%2 by 8 by

3% inches. Built for QRP c.w. work on 7 Mc., it operates

from a 12-volt d.c. supply. Transmitter output is approxi-

mately 1 watt, and the superhet receiver has a crystal
filter for high selectivity.

Solid-State Design for a Compact QRP Station

BY JOHN P. RASOR,* W6DMK

power, that consideration should be given

to a low-power transceiver. There are
several reasons. By full utilization of inexpensive
solid-state components, a practical design can be
developed that will allow the construction of a
complete transceiver in a small, lightweight pack-
age. Furthermore, because of the low energy
requirements primary cells (dry batteries) are
u practical source of power. Being independent
of the power line or lead-acid storage batteries
enables one to operate in locations and under con-
ditions where a.c.-operated rigs would not bhe
practical. Apart from this, a transceiver of this
type makes an excellent standby unit for emer-
gency purposes.

But still, there is no better reward for the
time and effort of building a low-power rig than
working your first DX station with a two-lantern-
battery power supply!

ONE would wonder why, in this age of high

The Receiver Circuit

The circuit of the transceiver is fundamentally
rather simple. Figs. 1C and 1D show that the
receiver section comprises an r.f. stage, mixer,
intermediate-frequency amplifier with crystal
filter, detector, and one stage of audio.

Of the foregoing, everything is straightforward
with the possible exception of the use of com-
plementary circuits in the r.f. and i.f. amplifiers.
The complementary circuit was favored after a
number of earlier r.f. amplifiers had been bugged
with instability when taximum guin was re-
quired. To insure stability with coiumon-emitter
eirenits it is usually necessary to introduce sume
form of mismatch — i.e., connecting the transis-
tor collector completely across the coil, over-

*118 East Ave, San Juan, San Clemente, Calif, 92672,
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coupling, or swamping the collector coil with a
resistor to lower the ¢. With the complementary
circuit the second transistor can be operated
a1t maximum gain with no sign of instability.
Also, with sufficient gain in the i.f. only one stage
is required, which sumewhat offsets the added
components required by the complementary de-
sign. The cumplementary cireuit requires o fixed
bias potential of 1.4 volts. This is easy to obtain
hy using two cheup silicon diodes in series in the
colleetor return circuits of Q10 and Q3.

The crystal filter is a siiple but effective one,
and has the advantage that both the filter crystals
and the b.f.o. crystal (Fig. 1A) can be of the
same frequency and are easily obtained from u
uumber of surplus sources. A 60-pf. trimmer ca-
pacitor is placed in series with one of the filter
crystals. Sufficient frequency shift can be ub-
tained by varving the capacitor to result in a

Rl i e e e e s e e (R e S 8
)Y e
Y The advantage of the c.w. trans- *

4 ceiver is, of course, that the trans- :<>,>.
<> mitted and received frequencies are <>
always the same. The oscillators are
common, but as there is no need to .
make double use of an i.f. amplifier <»
(as in the s.5.b. transceiver) the cir- <~
cuits are straightforward. This al- A
most pocket-size transceiver has the :Y:
stability and selectivity one needs <>
for c.w. operating, and the trans- <
mitter develops a bit over I-watt out- :’
put for QRP work. It can be powered {\:
by a 12.volt d.c. supply giving a <
maximum current of 300 ma. <

S

< <
<t o O O
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V.F.0. BUFFER HET. XTAL.OSC.
1990-2290 KC.
4700 loK
>
Q2
3300
680

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN, MICROFARADS ( uf.); OTHERS
ARE IN PICOFARADS (pf.OR put);
RESISTANCES ARE IN OHMS;

K* 1000

s

Vv

FiG.1B FiG.IC

Fig. 1A—The v.f.o. and heterodyne crystal oscillator circuits. S.M. indicates silver mica capacitors; other fixed capacitors
are disk ceramic. Resistors are V2-watt composition.

Qi1—N-p-n, 2N1305 or equivaalent.

Q2, Q3—N-p-n, 2N3905 or equivalent.

RFC;, RFCz—Miniature 100-uh. choke, encapsulated.

Y1—Approx. 5000 ke.

Ci1—365-pf. variable, t.r.f. type.

C2, Ca—For text reference.

C4—8-60-pf. miniature mica trimmer (Arco-Elmenco 404).
L), lo—See Table 1.

DRIVER

KEYER RFCA

SIDETONE. OSC.

Fie.10

s
210K

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS ( ml.); OTHERS
CR3 ARE IN PICOFARADS (pf, OR put);

s | RESISTANCES ARE N OHMS§
h g €= 1000
S0ut.
13V, ! '
sl |
m? +l2v.
12v.0.C. FIGS. 1A, 1D
INPUT

Fig. 1B—Transmitter mixer and amplifiers. Capacitors with polarity indicated are electrolytic. Except asindicated below,
other fixed capacitors and resistors are same type asin Fig. 1A,

Cs, Cs—8—-6)0-pf. miniature mica trimmer {Arco-Elmenco
. 404).

C7, Cs—100-550-pf. mica padder {Arco-Elmenco 304)
g with 180-pf. silver mica in parallel.

Cy—0.01-uf. mylar, 400 volts.

C10—0.2-uf. ceramic, 25 volts.

CRy, CR3—Silicon diode, 250 ma.

CR2—1N34A or equivalent.

J1, J2—Phono connectors, chassis mounting.

L3—Ls," ncl.—See Table 1.

very desirable passband for ¢.w., and by careful
adjustment a satisfactory 2- to 3-kc. passband
for s.s.b. is entirely possible. Adjustment of the
filter can be made on received signals, but care
should be taken to keep the input level down
50 as not to overload the filter.

The second detector is not operated as a true
product detector but rather as a combination

12

Mi1—0-1 milliammeter, edge mounting.
Qs—N-p-n, 2N3905 or equivalent.
Qs5—N-p-n, 2N697 or equivalent.

Qg—N-p-n, 2N2195 or equivalent.
Q7;—P-n-p, 2N1305 or equivalent.
Qx—Unijunction, 2N2646 (GE).
RFCz—Miniature 100-uh. choke, encapsulated.
RFCs—See Table I

S1—S8.p.s.t., on gain control, Ry, Fig. 1C.

detector and amplifier. This choice was made
because if the detector overloads on strong sig-
nals it does not impair readability in ¢.w. recep-
tion, and operating the stage this way results in
appreciable gain. The audio stage is conven-
tional, with the collector operating directly into
the magnetic earphones. More than enough gain
is available to ‘“rattle the cans.”

QST for




Interior view from the
panel end. The re-
ceiver occupies the
right-hand half of the
etched-board chassis,
with the r.f. amplifier
at the rear and sub-
sequent stages in order
progressing toward the
front. The transmitter,
the left half, begins at
the panel with the v.f.0.,
the final amplifier be-
ing at the rear. The
final tank circuit is
mounted on the left-
hand half of the rear
wall of the cabinet.

Powdered-iron-core toroids are used for all of
the r.f. tuned circuits except the v.f.o. The toroids
offer a number of advantages, both from the
standpoint of economics wnd, even greater, in
operation and installation. The electric field
is concentrated within the toroid so that coils
can be placed close together with little if any
field interaction. As the core permeability is
high, fewer turns are required for a given fre-
quency and, of course, the @ is very high. For the
home builder, winding an i.f. transformer is 2
simple matter with the toroid cores.

The Oscillators

The v.f.o. uses the familiar Colpitts circuit,
Fig. 1A, followed by an emitter-follower stage
for isolation. Silver-mica capacitors are used in
the tuned circuits. By proper adjustment of the
d.c. bias on the base of the v.f.o. transistor, Qy,
good frequency stability can be achieved for
collector-voltage changes between 12 and 14
volts. With u 365-pf. tuning capacitor and a
15-uh. adjustable inductor, the -40-meter band
(7.0 to 7.3 Me.) occupies 160 degrees of the dial.
An inexpensive 6:1 ratio planetary ball-bearing
vernier (Jackson Bros. type 4511-DAF) pro-
vides exceptionally smooth tuning. These drives
can be purchased from Arrow Electronics! and

1900 Route 110, Farmingdale, New York 11735,
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are well worth the $1.50 price. The output of the
v.f.o. is lightly coupled to the emitter follower,
()2, which stage feeds both the receiving and
transmitting mixers.

Operating the v.f.o. at a relatively low fre-
quency huas some definite advantages — better
stability with temperature variations, less fre-
quency shift due to collector voltage change, and
higher output with a high-C' tank circuit. How-
ever, the problem of harmonics and *‘birdies”
from mixed products between the v.f.o. and the
fixed heterodyne oscillator can become a problem
with low-frequency v.f.o.s. In this transceiver,
a v.f.o. range of 1,990 to 2,290 ke. was chosen
so that the third and fourth harmonics lie below
and above the output frequency of 7000 to 7300
ke. To complete the v.f.o. isolation an r.f. choke
is included in the collector supply lead; transistor
circuits are low impedance, and signals can pass
along the power leads between the various
stages.

The heterodyne crystal oscillator and b.f.o.,
Q3, uses a very simple circuit in which the erystal
is placed between the collector and the base of
the transistor. The collector coil is fixed-tuned
because it is not critical and a variable capacitor
is eliminated. A 60-pf. trimmer is in series with
the crystal so the frequency can be changed
slightly to make the b.f.o. conform with the
filter passband.

13
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Fig. 1C~-Receiver front end and i.f. filter. Fixed capacitors and resistors are same type as in Fig. 1A.

Ci11—Cy4, incl.—8-60-pf. miniature mica trimmer (Arco-
Elmenco 404).

CR4, CRs—Any silicon diode.

L7—Lia, incl.—See Table 1.

Qg, Qiz—N-p-n, 2N3905 or equivalent.

Transmitter Section

The 2-Mec. v.f.0. and 5-Mec. b.f.0. outputs are
mixed in Qq, Fig. LB, to produce the 7-Mec. out-
put frequency. The transmitting mixer feeds a
driver stage, (5, which is biased slightly forward
for optimum gain and harmonic reduction. The
output from the driver is fed to the final ampli-
fier, Qg, which is zero biased. The collector of the

3

Q10, Qi1—P-n-p, 2N3906 or equivalent.

Ri—15,000-chm linear control, with switch {S: Fig. 1B},

Yz, Ys—Approx. 5000 ke. (Y1, Y2 and Y3 should be iden-
tical in frequency, but frequency chosen for the
group is not critical).

final has a double-pi network in the output cir-
cuit which, with the values shown, will load 20-
to %0-ohm antennas very easily. A number of
other output circuits were tried but all had ex-
cessive harmonic content.

The b.f.o. and v.f.0. outputs are fed into the
transmitting mixer with r.f. voltage levels of
approximately 1 to 2 volts peak-to-peak. The

Another inside view,
showing the rear-panel
controls and connec-
tors. The components
mounted on and near
the front panel are
visible in this photo.
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Fig. 1D—Lf. output, detector and audio amplifier. Fixed resistors and capacitors are same type as in Fig. 1B,

Table 1
Coil Data

[y — Approx. 15 ph.; 20 turns No. 27
¢nam. close-wound on #g-inch diam.
slug-tuned ceramic form (Miller +400).
Note: No. 26 or 28 wire may be sub-
stituted by modifying the number of
turns, if necessary, for the desired fre-
quency range.

Ly —25 turns No. 28 enam. on toroid
core (Arnold A4-380-125EP); 4-turn
link.

Ly — Same as L, except 3-turn link.

L4 — 25 turns No. 28 enam. on toroid core
(Arnold A1-380-125EP); tapped 8 turns
from cold end: 2-turn link.

Lg, Lg — 3.4 yh.: 13 turns No. 20 enam. on
toroid form (Arnold A4-680-250EP).

L7 =30 turns No. 28 enam. on toroid
form (Arnold A4-380-125EP); tapped
2 turns from cold end.

J.x — Same as I, but tapped 12 turns
from cold end and with 6-turn link.

Ly — 30 turns No. 28 enam. un same type
form as L+, tapped 10 turns from cold
end; link & turns center-tapped.

Lin—29 turns No. 28 enam. on toroid
form (Arnold A4-380-125EP).

141 —-30 turns No. 28 enam. on same
type form as Lio, tapped at center:
6-turn link.

RFCs— App. 0.5 uh.; 11 turns No. 22
enam. on toroid core (Arnold A4-380-
125EP).

Note: Arnold A4-380-126EP cores are
s¢-inch diam. by !4-inch thick, with 34s-inch
diam. center hole. A4-680-250EP cores are
{l{s-inch o.d. and 14 inch thick. with 34-iuch
center hole. The cores are made by Arnold
Fngineering, Marengo, Ill. 60152, See Jan-
uary 1968 QS7' for data on equivalent cores
made by other manufacturers.

ABpril 1968

Ci5—8-60-pf. miniature mica trimmer (Arco-Elmenco
404).

Ju—Open-circuit phone jack.

Liy—See Table I.

Qi3, Qi4—P-n-p, 2N3906 or equivalent.

Qis5—P-n-p, 2N1305 or equivalent.

mixer is link-coupled to the driver transistor
()5, which transistor is biased slightly forward
%0 that the no-signal level of collector current
will be between 30 and 35 ma. with a collector
supply voltage of 12 to 13 volts.

An unbypassed emitter resistor of 4.7 ohms
is used in the driver circuit, and it might be well
at this point to consider emitter resistors in the
interests of saving transistors. An unbypassed
emitter resistor does several things for a common-
emitter transistor amplifier. First, and most im-
portant, it supplies degeneration which tends to
stabilize the amplifier, although it does so with
4 loss of gaiu. However, at best, an r.f. transistor
amplifier like this is a compromise between gain
and stability, and for the experimenter a loss in
gain for the sake of stability is very desirable.
The emitter resistor also raises the input im-
pedance, which in many cases is desirable for
matching power-amplifier stages. In general,
beware of r.f. power-amplifier circuits without
emitter degeneration, as they are real transistor
destroyers when used with power supplies of low
internal resistance.

The final-amplifier circuit is operated zero
bias (beyond cutoff) which allows it to be con-
nected to the collector supply at all times. This
eliminates the necessity for running the high
cwrrent of the final amplifier through the keying
transistor, ()7 (see below). The collector (output)
¢ircuit of the final is a double pi net which the
writer thinks is the minimum circuitry for ade-
quate harmonic suppression. Transistor r.f.
amplifiers are more effective harmonic generators
than their tube counterparts, and for this reason
more than ordinary care should be taken to sup-
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press harmonics. Rather high capacitance values
are required in the pi net, but these can easily
be secured with variable compression-type ca-
pacitors which, in addition to their high capaci-
tance, are very small in size. This output network
will fully load a mobile antenna and a full-size
dipole, a good range of matching,

The 2N2195 final amplifier requires a heat
sink. Any of the clip-on commercial types will
be adequate for the collector current range of
this amplifier.

The transmitter and tone oscillator are keyed
through the keying transistor, 7, which supplies
collector current for the transmitting mixer,
driver and tone oscillator. The very simple
sidetone oscillator circuit comprises a uninjunc-
tion transistor, @3, two resistors and a capacitor.
The values shown will produce a 500-cycle tone.
‘This tone is capacitively coupled to the receiving
audio amplifier. As can be surmised, this system
provides instant and complete break-in and is a
real joy to operate.

An inexpensive (-1 milliammeter with a diode
and resistors is utilized for an output indicator,
which aids loading adjustments.

Construction Details

Although this particular rig is assembled on
a printed-circuit board, etched-circuit construe-
tion is not essential; a prototype model was built
on Vectorboard with plenty of spare room. The
transceiver iz housed in one of a new line of
euclosures which is now being marketed es-
pecially for home builders by Justin, Inc.? Tt is
called the “Gear Box,” and a number of sizes
areavailable. The3 X § X 7-inchsize was chosen

292662 No., Lee Ave., South El Monte, Calif. 91731.
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Bottom view of the
etched circuit board. A
few small components
are on this side of the
board — so located ei-
ther as ''afterthoughts”
or for convenience.

for this project. With this enclosure, the top,
bottom and sides can be removed so that access
to the underside of the circuit board can be had
without unfastening either the front or rear panel
assemblies — a very handy arrangement for the
home-brew artist.

The board was divided into three sections,
approximately one half being allocated to the
receiver from the r.f. to and including the audio
amplifier. The other half has suflicient space for
the v.f.o. and follower, b.f.0., transmitting mixer,
driver and final amplifier. The pi-network com-
ponents, antenna jack, key jack and utility plug
are mounted on the rear panel. A seven-pin
miniature plug provides connections for the
power supply and such useful external connec-
tions as may be wanted. The front panel controls
include the tuning dial, r.f. gain control with on-
off switch, phone jack, and r.f. output indicator.

Check Out

For those of the fraternity who are just getting
their feet wet with transistor circuits, there are
several precautions that should be taken to
prevent losing a handful of traunsistors. There is
no such thing as a ‘“smoke test' with this type
of gear, because the semiconductors are long gone
before anything can even get warm. Do not use
a power source of very low internal resistance,
such as a lead-acid or ni-cad battery, for check-
out because this is to invite trouble. A much
safer way is to use an ordinary dry-battery
source, such as two lantern batteries, so that in
case of a wiring short components will not be
damaged. Always connect a silicon diode in series
with your power source so as to prevent damage
to transistors in case of an accidental polarity
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reversal. The latter is not too serious when the
transistors are running at low level, as in a re-
ceiver where there is a lurge value of emitter
resistance to prevent excessive current flow, but
it the case of driver and power stages where
built-iu protection does not exist, a polarity
reversal would be fatal to the transistors.

(Once the v.f.o. is operating, adjust the tank
coil, Ly, so that the 365-pf. tuning capacitor will
tune the range 1990 to 2290 ke., which range
should cover about 160 degrees of the dial. With
the values shown, the receiver should peak up
nicely from the r.f. to and including the i.i.
stage. 1f one of the tuned circuits does not peuk
with capacitor adjustment, resonance should be
checked with a grid-dip meter. With toroidal
coils this operation requires a little different
technique than with ordinary cylindrical cuil
construction. The coil should be wound with the
appropriate number of turns, leaving about a
2-inch-long lead on one end. This lurge end can
be formed into a loop about 34 inch in diameter.
The two couil ends are then connected to the
capacitor and the grid-dip meter coupled to the
loop to indicate resunance. The coils have very
high @, and a sharp dip will be seen at resonance.

By careful adjustment of trimmers (‘14 in the
crystal filter and C4 in the crystal oscillator, an
extremely sharp cutoff of the upper sideband
cab be obtained, resulting in a true ‘single-
signal”’ receiver. Sensitivity, signal-to-noise ruatio,
and sidebaud rejection are excellent, and the re-
ceiver suffers only to a degree with some cross-
modulation which seems to be inherent with tran-
sistor front ends in which feld-ctfect types are
not used. However, cross-modulation snd front-
end over-load can be reduced to a very low value
by use of the r.f. gain control.

After the receiver is operating, the transmitting
section is ready for tuning up. This requires a
receiver (with b.f.0.) that can be tuned from 7 to
7.3 Me. and which has an r.f. gain control. The
final amplifier and driver transistors should be
removed from the circuit and the transmitting
mixer tuned to maximum at 7.1 Me., as indicated
in the external receiver. Keying the mixer should
produce o clean stable c.w. signal.

The driver and final-amplifier transistors both
are operated at a rather high power level, and
with this type of operation these transistors
should be loaded during tune-up —or, as a
matler of fact, at any time. An effective method
of loading the driver without atfecting the output
circuit is to disconnect the collector of the final-
amplifier stage. The final amplifier can easily be
loaded with a 2-watt, 47-ohm resistor. Flashlight
bulbs will indicate relative r.f. out, but it should
be remembered that they also change impedance
with current, and do not always look like 50 to
70 ohms when illuminated.

The driver should be tuned in the same manner
as the mixer and a peak noted when the stage is
tuned through resonance. The normal collector
current level of the driver should be 30 to 35 ma.

With a dummy load in the output jack, and
using the output meter Lo indicate maximum, the
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pi network of the final can be adjusted. With
a cullector supply of 12.5 to 13 volts the collector
current of the final amplifier should be from 125
to 150 ma., depending upon the gain of the driver
and amplifier transistors. With the 2N2195 in
the tinal the supply voltage should not be higher
than 14 to 15 volts for safe operation.

Operating QRP

Operating at very low power levels can be
either frustrating or a really satisfying experi-
ence, depending upon the cquipment and the
operator using it. C.w. operation is much the
better mode for QRP because the intelligence
can be received with a passband of minimum
width. A receiving station that has sharp filters
or & () multiplier can zero in through QRM
and make copy on c.w. when a phone signal would
be completely unintelligible. Also, by nature
and by operating experience, it secms that a c.w.
operator will exercise more patience in working
through QRM than the phone man who would
much prefer “armchair” copy. The present
phone operating tendency in the low-frequency
bands toward round tables makes a weak-signal
jiutruder less than welcome.

In a band such as 40 meters a crystal-con~
trolled QRP transmitter is at a distinct disad~
vantage, because the majority of listening after a
(Q is done vn or very close to the transmitting
frequency. Also, culling CQ with low power is a
rather unproductive way of muking contuacts
because on a practical basis a station scanning
the band will choose a stronger signal to answer
unless he is looking for DX.

A v..o. in a transmitter greatly extends its
usefulness. Again, rather than call CQ at great
length (which is poor operating anyway), it is
much better to tune for a station calling ('QQ
or to cull a station which is siguing off with
another. As a normal thing, one can assume that
loud received signals indicate that the proupa-
gation is good between you and those trans~
mitting stations, and your chance of making a
contact is much greater than when a received
signal is weak. This thesis seems to hold rather
well, because cven high-power stations sink -
rapidly in strength when the propagation is poor.

The best operating time on 40 meters, when
using low power, appears to be during the day-
light and early evening hours. Later the skip
gets longer and the general level of signals
lowers. Daylight paths of from 30 to 600 miles
secem very stable, and c.w. stations with one
watt are able to make plenty of contacts within
this range. .

For the DX man, watching the general level
of signals on the band at night will give a clue to
the possibility of 2000- to 4000-mile contacts.
This condition oceurs rather often, and when it
does that is the time to go after it. The author
has worked many cast-coust stations with a very
ordinary antenna system —and believe it or
not, many 200- to 600-mile stations from the car,
using a mobile antenna of standard commercial

design. f@EF—]
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A Multiband Ground-Plane Vertical
Antenna with Tuned Feeders

BY ARTHUR S. GILLESPIE, JR.,* W4VON

ter-fed antenna has enjoyed a return to
popularity. Yet, few amateurs realize that
the same principle may be applied to a vertical
ground-plane configuration. For several years,
the author has experimented with several ver-
sions of this antenna and bas found them to be
most satisfactory. The antenna shown in Fig. 1
provides not only outstanding performance on 10,
i5 and 20 meters, but performance on 40 and 80
meters equivalent to most mobile-antenna instal-
lations. Full efficiency on these latter bands can
be realized by making the vertical and radial
portions proportionately longer.
The antenna system consists of the radiating
clement, ground-plane radials, awn open-wire
feeder of any convenient length, a transmatch

T %317 Rast Second Ave.. Uastonia, North Carolina
28052,

[N recent years, the multiband tuned-line cen-

75 Dig. 0.g35"
|~ Wall Alwninwn

16'9"

7 Dia. 0.0357 .
= Wall Alwnownt

.
163 &g
'((_’;0/ /, \
/
3/ -
o/ "
.
J/// \\
f <50-0bun \?%{
] orgnt-ydzere *
7/ r line \\

70 Transmatch

Fig. 1—Sketch of W4VON's simple multiband antenna

Andeswia

Stwedort T Slement

o/ y
Hose 1

Clarps ~ 1}
Fig. 3—Suggested method of mounting radiator element
without drilling holes in aluminum tubing.

capable of either series or parallel tuning, and an
untenna s.w.r. bridge. This combination is shown
in Fig, 2,

Antenna and Radial Lengths

The author preferred to ent the antenna for
resonance on one particular ham band (20
meters), but it is not necessary that the antenna
be resonant on any band. Efficiency will suffer,
of course, un bands where the length is signifi-
cantly shorter than !4 wavelength, Whatever
the length chosen for the antenna, the radials
should be of about the same length.

Construction

Constructional details are shown in the sketch
of Kig. 1. In the event the specified aluminum
tubing is not available, thin-walled galvanized
electrical conduit, aluminum conduit, or copper
pipe may be used.

It is recommended that the vertical element
not be supported by drilling holes through the
tubing, as this will substantially weaken the
structure. An alternative mounting arrangement
ig shown in Fig. 3. The insulators are porcelain
standoff types with a lag-screw insert. They will
be found at electrical supply houses (also at
Sears), wud are sometimes reterred to as
‘“saddle"-type insulators. The hose clamps are
stainless-steel gear type.

Adjustment

Operation of the antenna is simple. The
transmatch (a suitable one, including s.w.r.
bridge, is described in the 1966, 1967, and 1968

(Continued on page 170)

S S.W.R.
- ] TRANSMATCH
oax to BRipet Coaxe Q?'e” %te
Transmitter ,q,,’é’é"nm

Fig. 2-—Recommended setup for coupling antenna line to
low-impedance transmitter output.
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An RTTY Bandpass Filter For
2125-2975 c.p.s.

Modern KFilter Design Applied to Standard
Tone Frequencies

BY EDWARD E. WETHERHOLD,* W3NQN

bandpass filter designs available were those

of W2JAYV, first published in 1956, and
K3NIO, published in a QST article? in 1965.
The atlenuation respounses of these two filters
are plotted in Fig. 1 along with the response of
an entirely new bandpass design of the elliptic-
function type. This urticle will review some of
the aspects of the bandpass filter requirements
and will discuss the design and construction of
the elliptic-function tilter.

UP to now, the only RTTY 2125/2975 c.p.s.

Bandpass Filter Requirements

In the ¢Q RTTY column of April 1961 and
on page 178 of the New RTTY Handbook®, the
importance is discussed of the baundpass filter
attenuating those tones whose harmonics, ac-
centuated by the TU limiter, would fall into the
2125 and 2975 c.p.s. channel filters of the cun-
verter. An example is given of the sccond har-
monic of a 1500-c.p.s. beat note causing inter-
ference in the 2975 c.p.s. space-chuannel filter.
The solution is to attenuate the unwanted
1500-c.p.s. signal before il gets to the limiter.
One of the requirements, therefore, of a 2125
2975 c.p.s. bandpass filter is to have, if possible,
maximum attenuation at one-half the channel
frequencies or at 1063 and 1488 ¢.p.s. The next
important requirement of the filter is a bandwidth
sufficient to accummodate both the 850 c.p.s.
frequency shift and at least the third harmonic
of the 60-w.p.m. keying frequency. On page 24
of the New RTTY Handbook?, the optimum band-
width is calculated to be between a minimum of
987 c.p.s. and a maximum of 1200 ¢.p.s.

Unfortunately, the simple elliptic-filter design
to be discussed can provide a maximum attenu-
ation at only one of the two previously mentioned
frequencies. To obtain the best skirt selectivity,
1488 ¢.p.s. was chosen as the desired maximum-
attenuation frequency. In addition to the mini-

% Honeywell Inc., Annapolis Operation, Test Instru-
ments Division, P.O. Box 391, Annapolis, Maryland 21404,

1 Kretzman, page 88, CQ, April, 1961.

2 Hoff, * Mainline TT/L F.S.K. Demodulator, QST,
August, 1965,

3 Kretzman, *The New RTTY Handbook,” CQ Technical
Series, Cowan Publishing Corp., Port Washington, N. Y,
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mum filter bandwidth of 987 c.p.s., an extra
150 c.p.s. is provided to allow for signal drift,
inaceurate tuning and filter component tolerance
variations. This makes the final filter bandwidth
requirement about 1140 c.p.s. The following
discussion will demonstrate how these require-
ments of the bandpass filter are met through
the applicatiou of modern filter design procedures.

Filter Circuit Design Procedure

The tables of elliptic-function filters, A4-1
and A4-2 on page 145 of QCeffe’s Simplified
Modern Filter Design,* were investigated to find
a design which would simultaneously meet the
requirements of the 1140 c.p.s. bandwidth and
the 1488 c¢.p.s. attenuation peak. After some
experimental calculations, a design based ou the
tabulated data of Table A4-1 for A, = 35 db.
was found to be the optimum choice. ‘The selected
prototype design parameters, from which the
bandpass design is derived, are: fo, = 1140 c.p.s.,
minimum stopband attenuation (ds) = 35 db.,
maximum passband attenuation (A,) = 1.0 db.,
and source and load resistances = 600 ohms.
The low-pass prototype filter component values
were calculated from the normalized tabulated
values of Ly, Ly, L3, and (> which are associated
with the filter prototype schematic of Fig. A4-2
on page 145 of Geffe’s book. The reader is re-
ferred to Chapter 3 of this book for details re-
garding the prototype-to-bandpass transforma-
tion procedure. The final bandpass filter sche-
matic and component values are shown in Fig, 2,

The calculated parameters of the bandpass

* Geffe, Simplified Modern Filter Design, John K. Rider
Publisher, inc., New York City, 1963.
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Making use of inexpensive 88-mh.

m toroids, both modified and unmodi-

fied, for the inductances, the author

m has worked up a filter having steeper

skirts than designs previously avail-

able, along with a low-frequency re.
jection point to suppress the sub. m

harmonic of 2975 c.p.s.
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filter design are: f., = 1978 and 3118 ec.p.s.,
Siwean = 2480 c.p.s., skirt frequencies at 35 db.
attenuation = 1583 and 3918 c.p.s.,, and the
frequencies of theoretically infinite attenuation =
1488 and 4138 c.p.s. The bandpass filter values
of .14, .1, and K, are the same as for the proto-
tvpe filter. Fortunately, the resulting design is
such that all inductance values may be realized
conveniently and inexpensively with six surplus
S$8-mh. toroids.

Construction

Tt is suggested that two packs of 88 mh.
toroids, five per pack, be obtained from Bu-
chanan® at a total cost of only $3.00 postpaid.
(Note that Buchanan has reduced the price of
a pack of five toroids from $1.75 to $1.50 post-~
paid). Of the ten toroids received, only six will
he used and of these six, four will be modified
by removal of turns to achieve the desired in-
ductance.

The two 155-mh. inductances are made up of
an unmodified ¥%-mh. toroid conuected in series
with a modified toroid. The modified toroid has
.18 turns removed from each of the two windings,
which are then connected in series aiding to give
an inductance of 67 mh. To obtain the 17.9-
and 20.4-mh. values, remove 37 turns from both
windings of an 88-mb. toroid and 13 turns from
both windings of another 8%-mh. toroid: then,
for both toroids, connect the windings in parallel
aiding. This completes the modification of all
the toroids.

The required capacitances are made up of
either mylar or polystyrene capacitors connected
in parallel, where necessary, to obtain the design
values within a few per cent.

Two phenolic boards, 1% X 414 inches, were
cut from a sheet of 32AA18 Vectorbord and the
toroids sandwiched between the boards as shown
in the photographs. Additional construction de-
tuils may be ohtained from a previous article in

% Buchanan and Associates, 1067 Mandana Blvd., Oak-
land, California 94610,

¢ \Wetherhold, “An RTTY Bandpass Filter for 1275/2125
e.p.s "' QST; August 1967,
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which the construction of a similar type of band-
pass filter was discussed.®

Filter Performance

The elliptic-function filter was evaluated in a
600-ohm system and the measured attenuation
response is shown in Fig. 1.

The accuracy of modern filter design pro-
cedures in predicting the attenuation response
is demonstrated by comparing the calculated
parameters with the measured parameters of the
filter. The bandpass cutoff frequencies were pre-
dicted to occur at 1978 and 3118 ¢.p.s., which
means that at these frequencies the rise in at-
tenuation will just begin to exceed the maximum
passband attenuation (A,) of 1.0 db. Referring
to the measured attenuation curve, this increase
in attenuation is seen to occur at about 1970
and 3120 e.p.s. Equally good agreement is noted
hetween the calculated and meusured values at
the 35 db. skiri frequencies and the frequencies
of maximum attenuation. Also, the minimum
attenuation of 35 db. in the stopband and the
slightly greater than 1.0 db. attenuation in the

e 1
! {
: 138 24500, =235
INPUT l l OUTPUT
{ 1 )
¢ 0215 0218 H
TO 600 OHM ! ute ut. TO 600 OHM
SOURCE ! ; LOAD
: ]
H |
; 7.9 ;_‘ () case
{ 1
; !
1
] t
1 1. t
1 20.4 “T .20l af, ]
: t
]
1
com (1 4 oM.
0, N t (2) con
e e A

v
MINIBOX CASE-"

Fig. 2—Circuit of the 2125-2975 c/s bandpass filter. In-

ductances are in millihenrys and capacitances are as indi-

cated. Circled_numbers indicate octal-plug pin connections
(see photographs).
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The bandpass filter assembly before mounting in the
Minibox. If a plug-in unit is not necessary, the Minibox and
octal plug may be omitted, simplifying construction,

passband are in accord with the predicted filter
performance.

For comments regarding the resistive termi-
nation of the filter input and output terminals,
the reader is referred to the author’s previous
RTTY bandpass filter article.®

To achieve the expected shape of the attenu-
ation response, it is imperative that the shunt
inductors of 17.9 and 20.4 mh. have Q’s in the
order of 100 at about 2 ke. In comparison, the
series inductors of 155 mh. may have a much
lower ¢, at least 25, without degrading the at-
tenuation response shape. The main effect of the
lower @ of the series inductors will be merely
to increase the overall insertion loss of the filter
by one or two db., which is relatively unim-
portaut. This distinction in the ) specification
between the shunt and series inductors is im-
portant. It means that the relaxed ) requirement
of the series inductors permits the use of a much
smaller inductor than the largewized surplus
toroids specified, and if a single standard inductor
can be found with 155 mh., a much more compact
filter will be possible.

Completed bandpass filter assembled in a Minibox, less

cover. Interconnections between the 2490-pf. and 0,0215-

pf. capacitors, mounted on the top side of the perfboard,
can be seen in this view.

Bandpass Filter Comparisons

Comparing the response of the three types of
bandpass filters, each is seen to have several
particular advaniages and disadvantages. The
W2JAV filter is simple to construct, has sym-
metrical altenuation and the desired 600-ohm
impedance level, but lacks selectivity. The 3-pole
Butterworth flter is also simple to construct,
has excellent low-frequency attenuation but has
a poor high frequency attenuation and a non-
standard 3300-ohm impedance level. The elliptie-
function tilter has the most selective response of
all, provides the highest attenuation at 1458
c.p.s., and has the standard 600-ohm impedance
level; however, the filter response drops to a
35-db. minimum and some care in the selection
of capacitors is required to achieve the desired
attenuation response.

The RTTY experimenter-operator now has
three 2125/2975 c.p.s. bandpass filters to choose
from. He must determine what particular char-
acteristics of the filter are desired and then select
the filter which best meets his requirements,

==

o Now Apparatus

ATV Research Focus-Deflec-
tion Coil Kit

'Fog many years kits have been available for those
I interested in receiving and transmitting a.m.,
c.w. and s.8.b. Now Kkits are being marketed for the
slow-scan TV buff. The No. 65A /8 focus-deflection
coil kit shown in the photograph is sold by ATV
Research, P.0. Box 396, South Sioux City, Nebraska
%776, for less than $20. It includes one focus coil,
two vertical deflection coils, two horizontal deflection
coils, a shielded target connector, a yoke form, an
aluminum electrostatic shield for the yoke, a brass
electrostatic shield for the focus coil, and a mu-
metal magnetic shield for the focus coil. Also pro-
vided, but not pictured, are complete assembly in-
structions, and a reprint of a three-part construction
article on a slow-scan TV camera. ! The components

' Macdonald, “A Blow-8can Vidicon Camera,” QST,
une, July and August, 1965,

April 1968

clear. It appears that it shouldn’t take more than
an hour or so to put the kit together. — W1YDsS
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Completed keyer chassis with two flash-
light D cells for size comparison. The shiny

black object in the upper left corner is the
epoxy-cased 2N4888 output transistor.

RICHARD P. HALVERSON, WHZHN* and RONALD A. STORDAHL, KFUXQ**

LTHOUGH many solid-state electronic keyer
articles have appeared in the literature in
the last few years, the circuit described

here has several novel features which should be
interesting to those ‘“home brewers” who like to
explore the frontiers of technology. The basic
transistor circuitry of the keyer, exclusive of the
output transistor, is contained in three inexpen-
sive integrated logic circuit chips. These circuits
allow construction on an etched circuit board
about two inches square, in a volume of about one
cubic inch.

There is no weight control. The self-completing
dots and dashes are timed by a reliable logic tim-
ing chain which drives integrated flip-flops to
form perfectly-spaced code independent of speed
adjustment. The timing chain starts in proper
phase relationship by closure of the paddle con-
tacts, and shuts itself off at the proper time when
s character is completed. Speed is adjustable
with one control over a range of about $-60
w.p.m. using the component values shown, and
could eusily have a wider range if desired.

The best feature is the cost. All parts for the
keyer, exclusive of paddle, van be purchased
for less than ten dollars amateur net! Since the
circuit uses a total of 39 high-quality transistors
{in four packages), that's much less than a com-
parable discrete-component unit with the same
performance features.

Basic Logic Circuits

The basic logic devices in the keyer are inte-
grated RTL (Resistor Transistor Logic) or more

1“’1 Barton Ave, 8. E., Minneapolis, Minn, 55414
* P, O, Box 126, Thxef River falls, Minn. 56701
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properly, modified DCTL (Direct Coupled Tran-
sistor Logic) circuits which are now available
from several manufacturers ! in very inexpensive
injection-molded epoxy cases. The Motorola units
used here have a [4-pin lead configuration in the
‘"dual in-line package’ which lends itself well to
homemade etched circuit construction,

Figs. 1A and 1B are schematic diagrams and
logic symbols for the basic circuits used. Resistor
values are such that the transistors operate either
saturated or cut off. If either or both inputs of the
2-input gate are high, their corresponding tran-
sistors conduct and draw the output down to
low level, within about 200 mv. of the emitters. If
both inputs are low neither transistor conducts,
and the output is drawn to the high level, near
+ Ve, by the collector load resistor.

If one defines a high level as a logic 1 (true) and
a low level as a logic (0 (false), then the circuit
performs a logic or followed by a logic inversion
or negation. In logical nomenclature, the output

 Motorola Semiconductor, Fairchild Semiconductor,

The electronic-keyer circuit described
in this article fits on a circuit board less
than two inches square, less the speed.-
control variable resistor and flashlight-
cell power supply. Three integrated
civcuits (total cost $4.1G in the 1968
catalogs}, seven fixed resistors, two min-
iature capacitors, and one transistor
complete the circuit. For simplicity of
assembly and low cost it’s hard to beat!

QST for
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Fig. 1—Schematic diagrams and logic symbols for (A) the
integrated inverter (one of six in the MC789P package)
and (B) the integrated 2-input NOR gate (one of four in
the MC724P package). Transistors normally operate

either saturated or cut-off. Typical circuit
delay is 12 nanoseconds.

is “not true’” (false) it input 1 is ‘““true” or if
input 2 is “true.”

The logic symbol for the circuit, Fig. 1B, shows
the logic functions performed. The shield (tri-
angle with curved edges) is the standard symbol
for a logic or: the circle at the output represents
logic negation. The circuit is called a 2-input
NOR (Not-or).

J-K FLIP-FLOP

CIRCUIT DIAGRAM
| +Vee

The basic Hip-Hop (one of the two nnits in the
MC790P) cireunit is shown in Fig. 2A, and its
logic symbol iu Fig. 2B. This bistable multi-
vibrator has basic set (8) and clear (C) inputs
which are gated by a negative-going voltage
transition on the trigger (T) input. The small
circles on the logic symbol at these inputs mean
that logic inversion takes place there: that is,
the set and clear are actuated by ‘“‘false” (ie.,
low-level) external inputs. When the flip-flop is
set. (by a low-level S input grated by a negative-
going T iuput), it is said to store a logic 1 or
“true’’ value.

The outputs are also negated; thus when the
flip-flop is set to logic 1, the output from its 1
side is low or ““false’” after the logic inversion
represented by the circle at the output. Each
flip-flop also has a noninverted, nongated preset
input shown at the side (pins 10 or 12),

This type of bistable is called a J-K flip-flop in
the industry. This term means that if both