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“Hand Command” (Model HC-100)
puts them at your fingertips.

¢ Made in U.S.A,
e 2 Watts nominal output.
e Fully solid state, all sili-
con transistors,
@ 2 Channel capability, field
convertible.
e Available narrow or wide
band. field convertible.
¢ Most serviceable portable
available, no tools or jigs re-
quired.
e Covers 148-173 MHz frequency
band.
® Full accessory complement.
® Reedless continuous tone squelch option-
ally available.
o Operates from nickel cadmium recharge-
able batteries or mercury batteries.

With a proud heritage of design, manufacture and
field performance to demanding Government speci-
fications, Hallicrafters’ “Hand Command,” Model HC-
100, brings a new dimension to personalized two-way
communications. Fully compatible with any existing
radio system operating in the 148-173 MHz frequency
band with or without continuous tone squelch. The
“Hand Command" is now in use in a variety of appli-
cations, including Police and Fire, Plant Operation
and Security, Railroads, Ships and Barges, and many
others. Write today for complete details in free de-
scriptive brochure,

600 HICKS ROAD
ROLLING MEADOWS, ILLINOIS 60008

7he hallicraffers o,

A Subsidiary of Northrop Corporation




The backbone of the Electro-
» Voice Model 676 is no mere

decoration. It’s visible proof of

the most exciting idea in directional

microphones—Continuously
Variable-D (CV-D)™,

Here’s how it works. We attach a
very special tapered tube to the
back of the microphone element.
This tube automatically varies in
effective length with frequency.
It’s a long tube for lows—a short
tube for highs. All this with no
moving parts! The tube is always

optimum length to most effectively

cancel sound arriving from
the back of the microphone,
regardless of frequency.

This ingenious solution* is
years ahead of the common
fixed-path design found in most
cardioid microphones. It means
you pick up less noise and
room reverberation, ensuring a
crisp signal and optimum vox
performance. It also is less
sensitive to wind and shock—
ideal for field days! There is
almost no ‘‘proximity effect”...
no boosted bass when you
must operate extra close,

Long life and peak-free
response are guaranteed by the
exclusive E-V Acoustalloy®
diaphragm. And the 676

ELECTRO-VOICE
MODEL 676
DYNAMIC CARDIOID

has unusually high output for

a microphone so small. Of course
you get both 150-ohm and Hi-Z
outputs, plus high efficiency dust,
pop, and magnetic filters—indeed,
all of the hallmarks of Electro-~
Voice design that have made

E-V a leader for years,

But that’s not all. The 676 has an
exclusive bass control switch built
in. Choose flat response (from

40 to 15,000 cps) or tilt off bass

5 or 10 db at 100 cps to eliminate
power-robbing lows that reduce
efficiency and lower intelligibility.
You’ll be amazed at the reports of
improved audio you'll get when
you switch to the E-V676.

Visit your E-V distributor to
see this remarkable new micro-
phone today. And when difficult
QRM must be faced squarely,
stand up and fight back with the
microphone with a backbone (and
CV-D)—the new Electro-Voice
Model 676 dynamic cardioid!
Model 676 Saﬁn Chrome or TV grey, $53.40
net; in Gold, $56.70 net. Shown on

Model 420 Desk Stand, $12.60 net

Model 674 identi xcept stud
with On-Off switch, $56.70 net,

ELECTRO-VOICE, INC.
Dept. 5920, 631 Cecil Street
Buchanan, Michigan 49107

SloilisYbree

A SUBSIDIARY OF GULIUN INDOsT S, INC.

______ *¥Pat. No. 3.115.207



there’s a reason for the S/Lines 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
sideband operation at its best.

You can operate the system as a transceiver, or transmit with the 32S-3 and
receive with the 75S-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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The Hammarlund Superpr

Nothing else even comes close.

For continuous communications under
the most difficult conditions — when
the message must get through —
Hammarlund Superpros have been the
mainstay of Armed Forces and Govern-
ment Agencies around the world!

The world famous Hammarlund SP-600
series Communications Receiver is
available in three frequency ranges

(10 KHz-540 KHz, 100 KH-29.7 mHz,0.54
mHz to 54 mHz); single or dual diversity.
In cabinet or rack mounted units.

Tunable over 6 continuous bands, each
band has 6,000 readable settings!
Sensitivity of 1.0 microvolt on CW/SSB,
2.0 microvolts on AM. Image rejection
is at least 74 db down and spurious
responses at least 100 db down.
Selectivity with three crystal and three
non-crystal filter positions is from

200 Hz to 13 kHz. Radiation is negligible
with no cross talk in multi-receiver
installations.

The SPC-10 Single Sideband Converter self-contained unit with a tunable 60 db
can be operated with any receiver siot filter. Selectivity is variable in
having an IF frequency of 450 to 500 seven distinct steps. Selectable AVC.
kHz. When interconnected with the Together the Hammarlund SP-600 and
SP-600, it provides SSB reception at its SPC-10 have set a standard of perform-
best. The SPC-10 is a completely ance rarely, if ever, equaled.

Send for the SP-600 brochure —it has all the facts!

me HAMMARLUND

Manufacturing Company Incorporated

A subsidiary of Electronic Assistance Corporation
73-88 Hammarlund Drive, Mars Hill, North Carolina 28754

&

Established 1910




If your interest in ham radio has only recently
developed ‘you already know by now that there are
hundreds of brands of equipment from which to
choose, some costly . . , some not too costly.
For years, Ameco equipment has appealed to the
beginner because of its modest cost, yet with
engineering and manufacturing quality you would
expect to find in really expensive gear. Read about
our All-Wave Receiver and Novice Transmitter
below, then write for our new Ameco catalog to get
complete specifications on these and other mod-
erately priced items,

Model R-5A |
Allwave
Receiver

An exceptionally fine receiver for the short wave
Jistener and beginning amateur operator. Fully
¢ransistorized-solid state. Covers .54 Mc through
54.0 Mc in five continuous bands. Includes stan-
dard broadcast band, all foreign broadcast bands,
&ll amateur bands from 160 through 6 meters, all
27 Mc CB channels, all 2 way radio frequencies
from 30 to 50" Mc including many police and fire
departments. Controls include Beat Frequency Os-
cillator, Noise Limiter, Bandspread. Provisions for
external Q" multiplier. Compare with tube-type
units costing as much!

Wired and tested vreeen.$99.95

Battery adapter kit. (permits operation
from 12 VDC or.eight “D” cells) ...............$ 3.95

Model AC-1

Novice CW
Transmitter
Kit

The ideal kit for the beginner who requires a reli-
able TVI suppressed transmitter. Keying is clean
and chirp-free. Crystal controlled, Pl-network Out-
put Circuit. Includes AC Power Supply. For 40 and
80 meters, CW. Fifteen watts input. Kit is simple to
build and easy to operate.

Kit with coil for any 1 band, including tubes $23.95
Extra coil kit for any 1 band, CK-1 ..................1.00

(~ Ameco Books and Records \

Radio Amateur Theory Course: Gives sufficient information to pass
the FCC exams for the Novice, Technician, General and Conditional
Classes of Amateur Licenses, The Ameco Theory Course is the
shortest path to getting a ham ticket,

No. 102-01, Over 300 pages $3.95
Radio Amateur License Guide: A study guide for those preparing for
the Novice, Technician, Conditional and General Classes of Amateur
licenses. Contains over 200 questions and answers.

No. 501, 32 pages 50¢
Mastering the Morse Code: Teaches the beginner how to leam the
International Morse Code.

No. 6-01, 32 pages 50¢
Ameco Jr. Code Course: Fastest, simplest way to learn code. Cone
tains 10 lessons and one 12" record in the 33 rpm series, Sample

FCC-type exams included.
@ete Jr. Code Course (100 SErES) w.uverssrcesrcrcersionn - $ 393

Division of Aerotron, Inc.
P. 0. Box 6527 Raleigh, North Carolina 27608




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, “thie administrative ARRL olticial elected by members in each Section,
Radio ciub reports are also desired by SCMs for incluston in S7. ARRL Field Organization station appointments are
available in areas shown to qualified League members. General or Conditional Class licensces or higher may be appointed
ORS, OVS, OPS, 00 and OBS. Technicians may be appvinted OVS, OBS or V.HLF. PADM. Novices may be appointed O V8.
SCMs desire a.pphca.t,mn leadership posts of SEC, EC, RM and P AM where vacancies exist.

A\ TLANTIC DlVlblON

‘Yownsend 19734

k‘mluuclplua 19114

Severna Park, Md. 21146

wilburta Gardens
‘Y'renton 08828

dgyracuse 13219

Conway 15027

Springiield 62703
indianapolis 46218
f'ortage 53401

$0. Bloouumzton 55131
S5K2
Clear Lake 57226

Brinkley 72021
Covington 70433
Kosclusko 39090
Memphis 38128

wwensboro 42301
Holt 48X42
Reynoldsburg 43068

New Rochelle 10801
Massape e(lua k‘urk L. L. 11762
Bergentl

iXellerton 50133
Kansgas Clty 66109
Rolla 65401
Chadron 69337

Southington 08489
Bralntree 02185
KFranklin u4634
l.aconlia 03246
pPawtucket 02860
Montpelier V5601
springtield 01119

“Clollege 99735

Lewlston 83501

‘Ellensburg Y8926

Martines Y4553
Kaneohe 96744
Boulder Clty 83005
¢‘armichael Y5608
sSan Rafael 94901
i'resno V3702

Lus Gatos 95030

‘farboro 27856
North Augusw. 20841
Norfolk 2

balrmont. 655{

Lukewood K0228
Holloman AFB 88330
Sult Lake City 84109
asper 82601

ve.  Phoenlx 85016

Huntsvlille 35811
Margarita
Neptune Beach 32233
Columbus 31903
C'aparra tielghts

San Juan, P it 00922
Kort Walton Beach 32548

Sun Valley 91352
Santa Ana 92707
HBan Diego 02117
‘T'housand Oaks 91360

Dallag 75232
Lawton 73501
Houston 77023

Delaware KINYG John L. Penrod
Eastern L'ennsylvnnla W3HK weorge 3. van Oyke, Jr. 1007 Convenr, Lane
Maryland-D. C R3LFD John plunholland su6 Holland Kd..
Southern New Juney W2zl Edward G. Raser 1Y Blackwood Drive
Western New York K2KTK Richard Al. Pitzeruse 303 Woodland Rd.
\Western Pennsylvania W3GJY John K. Wojtkiewlez 1400 Chaplin st.
CENTRAL DIVISION
1llinols WYPRN Fidmond A. Metzger 1520 South 4th St.
Indlana WeBUQ W llllam ¢, Johnson “x3y Hillside Ave.
\Wisconsin KIGSC Keuneth A, kbneter 822 \Wauona Trall
- DAKOTA DlVlSlON
NMinnesota WOPAN Larcy J. Shima 1417 Goodrich Rd.
North Dakota WpDAL uarold L. Sheets :11 Euclld Ave.
South Dakota KT X\W Seward P. Holt X
I . . _ DELTA DIVISION. -
Arkangay* WASIIS Robert D. shaefer 409 West Cedar
lLoulsiana WSEPAL J. Allen Swanson, Jr, RED 1, Box 35¢4-E
Nississippl WASKEY  Clifton C. Comfort .slU 1, wasmugton Ht.
‘Tennessee K4RC Harry A. thillips 5200 Oak Meadow Ave.
—_— GREAT LAKES DIV SION____
Kentucky \V40Yl Creorge 8. \ilson, 111 2113 Old Cabln Road ~
Michigan NHEM Joseph L. Pontek £.0). Box 25%
Ohlo \\ 8LETU Richard A. lgbert 6479 Red rox Road
. R - - HUDSON DIVISION
Eastcm New York K28JN ~ Giraham G. Berry 5J Parcot Ave.
N. Y. & lLong island  KzIDB Blalne 8. Johnson 266 Cypress 8t.
N ort.nern New Jersey w227 Louls J. Amoroso IX0 I'leasant Ave.
R MIDWEST DIVISION
Towa KOMHX Wayne L. Johnsou Rural Route #1
Ikansas KOBXTF Robert M. Sumnmers 3045 North 72nd
Migsourl WUGS Alfred ke, Scnwuneke Rroute 1, Box 169
‘Nebraska KHOA. V. A. Casho! 334 Pine at., Box 488
— [ — N}:,W ENGLAND DlVlSlON
(’onnecticut wilGvr John J. McNassor 218 Berlin Ave.
lastern Massachusetts WIALY Frunk L. Baker, Jr. S5 Solar Ave.
Maine KIDYG Herbert A. Davis RED L .
New tiampshire K1QES Donald Morgan Bayvlew Drive, P.O. Box 65
Rhbode Isiand KI1AAV John k. Johnson 40 Frult 8t.
Vermont KIMPN 1. Reginald Murray 3 l{lllcrest. Drive
Westcrn Massachusetts WISTR Norman P. Forest 46 Valley Rd.
e — —__ NORTHWESTERN DlVlSlO"l
Alaska KLTAEQ  Albert I. Weber X 735
Idaho W7ZNN Lonald A, ¢'risp AJI)X-Sth 8t 1
Montana TYYN Joseph A, D'Arcy 1916 Haggin Ave.
Oregon K7IWWR/WATK'TY Dale T. Justice 1369 N. k. Sunrise Lane
Washington W7BQ Willlam R. \Watson 1005 2. 18t Ave.
o . PACIFIC DlVlSl ON
" fast Bay KOLRN Richard Wilson 629 Blue Ridge Dr.
Hawall KHE6BZF Lee R, Wical 15-601 Luluku Rd.
Nevada W7PBY Leonard M. Norman Ut 1%
Swcramento Valley WAGBJDT John K. Minke, 1IL 0 Rio Bonito Drive
sSan krancigco VABAUD  ttugh Cassldy Coleman Drive
Kan Joaquin Va.uey WeJry Ralph Saroyan o.!tM L. ‘Cownsend Ave.
Nanta Ciara Valley* WevzT Albert F. Gaetano 115 Old Adobe Rd.
ROANOKE DIVISION ____
North Carolina WA4UQC Calvin M. Dempsey , 1604 West Canal St.
South Carolina) \WV4PED Charles N. erght. 711 Merriwether Drive
Virginia WA4BHJ . J. Hop 8600 Hammett Ave.
West Virginia WRIM onald B. Morrla L136 Morningstar Lane
—_ N _.ROCKY MOUNTAIN DIVISION.
Colorado WOSIN Charles M. Cotterell 130 south Swadley sSt.
New Mexico* WSNUI Jatnes R. Prine, 1).V.NL 2735-A Socorro Loop
Jtah wiQwno ‘Thomas H. Miiler ;3148 South 3360 East
Wyoming w7CQL Wayne M. Moore 142 South Montana Ave.
——— - SOUTHEASTERN DIVISION _
Alnbama W4WLG {jonaid W. Bonner 2208 Rodgers Dr.
Canal Z KZ50B Russell k. Oberholtzer P.0O. Box 107
lsastern l«lorlda WAINEV W . Blasingame 716 Alugnouu. st.
ieorgia WHRZL Howard L. Schonher pP,0. Box 190
West Indles KP4V Albert R. Crumley, Jr. PO, Box luu73
Western Florida W4RKH Frank M. Butler, Jr. 3248 Elllott Rd., 8.L.
vvvvv bOU’I‘H\\ ESTERN DIVISION
Arizona W7CAF Giary M. Hamman %13 E. Campbell Ave,
10s Angeles hﬁUn\[V Donald R. Lthcrcdzc 12040 Redbank 8t.
nmnge SDEY Roy R. Maxson 1134 South Ollve St.
san Dieg \\ Bs(:MM James . Mmerson, Jr. #561 Fovle Way
Sauta Ba.rbara A60KN  ('ecll D. Hinson 1933 Coventry Court
PR — = ——— _WEST GULF DIVISION R
Northern 'Texas WS5LR .. K. Harrlson 1314 Holly Glen Lrive
COklahoma WSPML Cteetl ¢ Cash IX02 Smith Ave.
Southern ‘Texas W5AIR G L. Jerry Sears 5634 Eskridge 8t.
— CGANADIAN DIVISION _
Alberta VESEK 1yon Sutherland 444-25th Ave., N.io,
British Columbla VTR H. 1o, Savage 4553 West 12th Ave,
Manitoba VE4J'T John Thomas Stacey 1Y Cottonwood Cres.
Maritime VEINR Willlam J. Glllig Shedlac Road, RR 6
()ntario VE3BUX Roy A. \Yhite 5 Northwood Crescent
Quebec VE20J Jim lbey 1755 Brookdale Ave,
Sagkatchewan VESHP Gordon C. Pearce 1903 Connaught 8t.

Calgary, Alta,

Vancouver 8, B, C.
Brandon

nMoncton, N, B.
Relleville

Dorval, P, Q.
Rezlna

I

* Officlal appolinted to act temporarily in the absence of a regular ofticial




;your electronics buying guide
for precision made radio crystals
and electronlc equipment- -

D@m International Crystal Mfg. Co., lnc

10 North Lee
Oklahoma City, Oklahoma 73102
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rur KMERICAN
RADIO RELAY
LEAGUE, e,

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 art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maint e of fraternalism and a high standard of conduct.

Itis anincorporated association without capital stock, chartered
under the iaws 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 engaged in the manu-
facture, sale or rental of radio upporums is eligible to membership
on its board.

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

Inquiries regarding membership dre solicited. ‘A bona fide
interest in amateur radio is the only esséntial 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-
rative headquarters at Newington, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, W1AW, 19141936
EUGENE C. WOODRUFF, W8CMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952
GOODWIN L, DOSLAND, WHTSN, 1952-1942
HERBERT HOOVER, JR, W6ZH, 1962-1966

Officers

President . . . . .. . .7 ,ROBERT W. DENNISTON,* W@bDX
Box 73, Newton, lowa 50208

First Vice-President . . . . WAYLAND M. GROVES,* W5NW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents . . . . . . .. . .ROEMER O. BEST, W5QKF
P, LANIER ANDERSON, JR,, WAMWH

Secretary . . . . . . . . . . .JOHN HUNTOON, WIiLVQ

Treasurer . . . . . . . DAVID H. HOUGHTON
225 Mum S?., Newmgfon, Connecticut 06111

¢ o % o o
Honorary Vice-President . . . . .FRANCIS E. HANDY, W1BDI

o L] L] L] L)

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

Communications Manager . . . . . .GEORGE HART, WINJM

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

Assistant General Manager . RICHARD L. BALDWIN, WIIKE

Assistant Secretaries . . . . . PERRY F. WILLIAMS, W1IUED

WM, I. DUNKERLEY, JR, WA2INB ROBERT M, MYERS, W1FBY
225 Main St., Newington, Connecticut 06111

L] [ 3 L] L] L

General Counsel . , . . . ROBERT M. BOOTH, JR,, W3PS /K4PS
1150 Connecticut Avenve, N. W., Washington, D. C. 20036
Associote Counsel . . . . . ARTHUR K. MEEN, Q.C., VE3RX
Svite 2212, 44 King St. West, Toronto 1, Ont.

DIRECTORS

Canada
NOEL B. EATON*......... ceesesseasV
Box 660, Watérdown, Ontarlo
Vice-Director: Colin C. Dumbrille......... V.
116 Onk Ridge Drive, Bale d*Utte, Qucb
Atlantic vauxon
GILBERT L. CROSSLEY.......... A
734 West Foster Avenue, btnte College, Pa.
Vice Director: Harry A. McConaghy......W
8708 Fenway Ur. Potomac, Bethesda, Md.
Centml Division
PHILIP ¥. HALLER. ... .0ocotooseosecs
6000 8. Trlnn Ave. L,hicago in. 60629
Vice-Director: Edmond A, Metzger. ..., ..
1520 South Fourth St., suringﬂcld Illlnoln
Dakota Division

CHARLES G, COMPTON* crecsess W
Box 226A R.R. 1, South St."Paui, Minn. &

Tice I.)zrector John M Maus

DeIta Division
PHILIP P. SPENCER....... WS5LDH/W.
575 Amethyst 8t., New Orleans, La. 701!
Vtee Dircetor: Max Arnold. ........ . W4
612 Hogan Road, Nashvlile, ‘Tenn, 3722

Greaf Lakes Division
ALBAN A. MICHEL..... ess¥
359 Bonham Rd Cincinnati, Ohlo ‘452:
Viee-Director: Charles C, MILET. s evevsese ¥
4872 Calvin Drive, Columbus, Ohlo'432!

Hudson Division .
IIARRY‘ J. DANNALE* .. 000000020 W.
6 Arbor Lane, Dix Hiils, N.¥. 11746
ViceDtreczor stan Zak cossoossocel
13 Jennlfer Lane, Port Chester, New York |

Mid: wcxt Division

SUMNER H. FOST sesseecesscssiana
2110 GobﬁnstxullyDr %E., Cedar Rapids,

V'ice-Director: Ralph V Anderson.......s...
528 Montana Ave., Holton, Kansag 6642

New England Division
ROBERT YORK CHAPMAN...oeeoo0es
28 South Road, Groton, Conn. (6346
¥ ice-l)treclor Bigelow Green...... W
11 Law's Brook Rd., South Acton , Afass.

North weatern Division
ROBERT B. THURSTO!
7700 318t Ave., N.I., sonme. Wash. 081

T’ica-l)irector Da.vld 0, Benn 13 A\
455, St. Hclens, Ore. 97051

Paqcific Division
J; A. DOC GMELIN..
10835 Willowbrook Way, (,upemno, Callf
Vtce—Dtrector @G, Donald Eberleln...,.,.
P. O. Box 475, Palo Alto, Calit, 94302

Rocmokc Division
YICTOR ¢!, C'LAR. W
12927 Popes L{end Rond Cmtouv Vn. 22(
Viece-Itrector: L. Phil Wicker. .
4821 HIll Top Road, Greensboro, N.'C. 27

Rocky Mountain Division
CARL L. SMITH*........ L W
1070 Locust 8t., Denvcr, Colo. 80220
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“It Seems to Us...”

PUBLIC RELATIONS

Kvery now and then a newspaper or magu-
zine item will include mention of amateur
radio activities in something less than com-
plimentary fushion. The subject is usually
amuteur interference. Occasionally the item
is directly antugonistic; more often the dis-
paragement is implied, or conveyed by un
inaccurate headline.

Usually, an alert local ham or club will take
immediate action by contacting the paper or
writing a letter to the editor in an attempt to
obtuin claritication und set the matter straight.
While » cesirable procedure, it still has the
disudvantage of again mentioning interference
and amateurs in the sume breath, and thus
tends to accentuate the association of ideas.

There's a much better basic approach.

\What is needed is full, complete and ac-
curate accounts of all other umateur doings,
s0 that any localized problems such as inter-
ference will seem (as indced they are) minor
in comparison to the good that can be and
is being accomplished by public-spirited hans.
In other words, a good long-range public
relations program. To parsphrase the song
title, you eliminate or neutralize the negative
by accentuating the positive.

Naturally, any emergency activities of amu-
teurs should be promptly and fully reported
to newspapers, radio and TV stations. If the
report reaches the media while the emergency
still exists there is a good possibility the editor
will give pictorial coverage. But in any one
community emergencies are few and far be-
tween. You can’t create a disaster. Yet you
can be alert to participation in civie projects,
or to initiation of some of your own, to main-
tain and improve the local standing of your
amateur group.

A number of clubs have cooperated in fund-
raising drives — e.g., an all-night telethon on
hehalf of cerebral palsy, where a net control
station at the Hq. channeled incoming pledge
culls to mobile units spread around the city
for prompt pickup. In another city, famous
forits huge parades, hawms otfered their services
to the grand marshals the procession started
on schedule for the first time in the city’s

history — wid hams did themselves u world
of good in publie relations.

But you don’t need to wait even for fund
drives or parades. Except in the larger cities,
a great many amateur occurrences are con-
sidered newsworthy. The locul club receiving
its charter of ARRL affiliation;a local amateur
making DXCC; setting up an e.m.e. or Oscur
ground station; appointment of an emergency
coordinator or RACES radio officer; partici-
pation by clubs members in a contest, Field
Day, or hamfest; delivery of u message from
a serviceman in Vietnam to his mother —
these and a host of other activities, however
common they seem to us, cun meun an inch
or two in the Daily Bugle or 30 seconds on
“The Voice of Podunk.”

Next month ARRL Field Day June 23-29
will present : special opportunity for good
public relations. Moreover, the week of June
22-28 is listed as “‘Amateur Radio Week?”
in Chases' Calendar of Annual Erents, which
many editors, columnists and on-the-uir per-
sonalities use as an idea starter.

What else? Well, is your PT.\ putting on a
hobby show? Be in it! Kiwanis looking for a
speaker? Volunteer! Does your company have
a ‘““house organ’’? Its editor would probably
be delighted to have a feature story on hams
in the company.

Publicity helps are on tap at League Hq.
to make it eusier for you, too. A sample
speech, interview, and b.c. program, each
available for the asking, can be the basis for
a presentation spiced with local color from
your own experiences. And we have reprints
of outstanding stories, which have appeared
in nationally-known magazines, as handouts
to un audience after your talk, or for distri-
bution at your club’s hobby show exhibit.

Giood  public relations :are important to
nearly every society, corporation or charity,
hut especially important to us-—our very
licenses depend on our activities being ““in
the public interest, convenience or necessity.”
We must leave no doubt in the minds of the
public that we fill this requirement to over-

flowing. PEE=
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League. Lines . . .

This page is prepared after the rest of the issue is put to bed, so here's some last-
minute news of FCC-proposed changes in our rules, First, on petition by WA4FIJ,
to allow maritime-mobile use of 7.0-7.1 MHz, when outside Region II, in addition
to presently-authorized use of 20, 15 and 10 meters in those areas; Cmdr. Acker-
man's request for 75-meter privileges was, however, denied. Second, on a some-
what dusty (1965) petition of ARRL, to establish an exclusive c.w. band 144.0-
144.1 MHz. in place of the present one at the top edge of the band; and (another
ARRL petition) to permit RTTY (F1) operation in the l10-meter c.w. band, i.e., 28,0~
28.5 MHz, Comments from interested parties are solicited, with a deadline of June
11, Complete details in June QST.

If you work a lot of DX, or even a little, vou should have a self-addressed, stamp-
ed envelope at your ARRL district QSL bureau. See page 70 for details on the system.
If you expect a lot of cards, put on extra postage -- but not too much, or it will

take longer than you think to fill the envelopes. A good compromise is 12 cents.

‘While a compliment or two, as usual, exists elsewhere in the annual report of FCC,
one section of fiscal 1968 -~ for the first time in Commission history so far as we
can recall -- is sharply critical (underscoring added):

The past year has shown a significant trend toward increased on-the-air
feuding and use of questionable language in a radio service which histori—
cally has prided itself on cooperative self-requlation. Limited manpower
has prevented attention to any but the most flagrant cases., Approximately
2,800 violation and advisory notices were issued to licensees during the
vear.

Is a word to the wise sufficient?

Clubs wishing to set up FD operations in advance may do so again this year, but
in such event only 24 consecutive hours (of the Z27~hour I'D period) are permitted.
Any other contest rules comments? Send ‘em to the now-elected chairman of the
Contest Advisory Committee, W6CUF (see page 62, March QST).

Some confusion has been caused by editorial changes in the way FCC tabulates ama-
teur band/mode privileges. F-3 is now listed with A-3 for all the h.f. bands, in-
stead of the former designation "n.b.f.m." But the matter is clarified by Section
97.65(c): "On frequencies below 29.0 Mc/s and between 50.1 and 52.5 Mc/s, the
bandwidth of an F3 emission (frequency or phase modulation) shall not exceed that

of an A3 emission having the same audio characteristics . . ."

If any Life Member has not yet received his special emblem pin, let us know; a few
appear to have gone astray. As a separate matter, we have provided some 800 lapel
pins for 25-vear membership records. No charge, but they are issued on your request
not automatically. Write us if you rate one.

Quote-of-the-month from "Bandspread," newsletter of the Wabash Valley A.R.A. =~
"It appears we were much better off when the subject of patches was ignored and was
non-authorized equipment. Everytime someone brings up a problem we get it real
good!"

10 QST for



The D.C. 80-10 Receiver

BY DOUG DEMAW,* WICER

teurs who are interested in building practical

solid-state equipment. This receiver oper-
ates from (2 volts d.c. and draws only 40 ma.
These modest power requirements suggest that
it could be operated for long periods from a
flashlight-cell battery pack, an important c¢on-
sideration during portable and emergency
operations.

A 0.3-pv. c.w. signal can be detected easily on
all of the ham bands covered by the receiver.
Ample audio output is available to drive high-
impedance phones to a comfortable listening
level, on weak signals. Since there is no warm-up
drift after approximately 10 seconds, good stabil-
ity can be expected. A 2.5-kHz. toroidal audio
filter provides suitable sclectivity for copyiug
a.m. and s.s.b. signals, even when the bands are
crowded. Though the receiver operates nicely on
¢.w., additional audio selectivity could be added
“outbourd” by those who desire a narrower
passband.

By using the direct-conversion approach in
this design! complexity is greatly minimized.
A product detector is used as the first stage of the
receiver for 30-meter reception, and serves as the
input stage of a tunable-i.f. receiver when the
plug-in converters of Kig. 2 are used for receiving
the four higher bands. The detector is used in
combination with a b.f.o. which tunes the sume
range covered by the detector — 3.5 to 4 MHaz.
Audio output from the detector is passed through
the 2.5-kHz. toroidal filter, then is amplified
to headphone level by a single audio stage.
Performance is comparable to that of a superhet
except that single-signal reception (in which the
audio image is eliminated) is not possible, nor is
there any automatic gain control. Because of the
simplicity of the circuit, and because there are
ouly two operating controls, beginners should
have no problems in building and using this
receiver. The b.f.o. is always in ovperation, but
a.m. signals (if they are stable) can be copied as
easily as they are on a standard s.s.b. receiver.

THE D.C. 80-10 should appeal to those ama-

* Aggistant Technical Editor, QST.
tHayward and Hingham. ‘‘Direct Conversion— A
Neglected Technique,” Q8T, November 1968,

May 1969

Here is a direct-conversion receiver that is easy to build, uses semiconductors
throughout, and provides ham-band-only reception from 3.5 to 29.5 MHz. with
excellent stability and sensitivity. Circuit-board construction assures neatness
and helps to minimize mechanical and electrical instability.

Front view of the direct conversion receiver. The panel is
finished in machine gray spray paint. The two controls are
main tuning and audio gain.

A quick price analysis showed that the main
section of the receiver costs approximately $26,
minus the circuit board, if all components are
purchased brand new. The converters cost ap-
proximately $12 each, less circuit board, when
new parts are purchased. Naturally, the work-
shop *‘goodie’’ trove should provide many of the
parts required, thus greatly reducing the total
cost.

Circuit Information

Though the circuit of Fig. 1 may appear some-
what involved, it isn't. There are only three
stages in the main receiver section —an in-
tegrated-circuit detector, Uy, a JFET b.f.o., and
a bipolar-transistor audio amplifier. The input
tuned eireuit, consisting of Lo with 4, C» and
(T34, covers the range 3.5 to 4 MHz. light
eoupling is used between the tuned cirenit and
the detector input to minimize spurious responses
from stroug out-of-band signals, especiallv those
of eommercial hroadcast stations. (Heavier
coupling caused cross modulation to occur when
the receiver was ised in the vicinity of some local
broadeast transmitters. )

The b.f.0. operates over the suine range as the
detector, and the two stages are gang-tuned by
means of (3. The b.f.o. signal from s beats

11
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Fig. 1 —Schematic diagram of the main portion of the D.C. 80-10. Capacitors with polarity marking are electrolytic.

Other fixed capacitors are disk ceramic unless marked S.M. (silver mica). Ca, C10, and Ci1 are dipped polyester types.

Fixed resistors are /2-watt composition unless noted otherwise. Component numbers not listed below are for identification
purposes on the circuit board.

IN OHMS;

C1—3-30-pf. compression trimmer.

C3—Split-stator variable, 50 pf. per section (see text,

Cy-Ci, inc.—Dipped polyester, 100 volts (Cornell-
Dubilier type DMF suitable).

Ci9—7-35-pf. ceramic trimmer (Centralab type 827-D
or similar).

CRi—Zener, 6.2 volts, 1-watt (Motorola HEP 103).

CR2—Silicon top-hat rectifier, 50 p.r.v.,, 100 ma. or higher
{Motorola HEP-161 suitable).

CR3, CRs—Small-signal silicon switching diode (1N465A
or similar}.

J1—S50-239-type chassis connector; phono jack also suit-
able.

Ja—4-pin tube socket.

Ja—Single-circuit phone jack.

Ji—Male two-terminal chassis
5501MP or similar].

[1—6é turns No. 24 enam. wound over L2 to occupy

connector (Switchcraft

Ly, Ls—36-inch length of No. 24 enam. on Amidon*
T-68-2 toroid core; 45 turns total.
Lz, Li—88-mh. toroid (see QST Ham Ads for suppliers).
La —14 turns No. 24 enam. wound over Ls to occupy entire
circumference of core. Observe polarity.
Pi—Base from discarded 4-pin tube, or jumper made
from two banana plugs.

Qi—Low-noise a.f. preamplifier transistor, n-p-n silicon,
high beta rating.

Qa—N-channel JFET, 30-MHz. rating or greater (Motorola
MPF105 or HEP 801).

R«—1000-ohm linear-taper carbon control.

RFCi—1-mh. r.f. choke (Millen J300-1000 or similar).

T\—10,000-ohm primary to 1000-ohm secondary driver
(Lafayette Radio 99T6124; use Y2 of secondary).

U1—RCA CA3028A mtegrated circuit.

North iolly-

* \midon .ssociates. 12033 Otsego St.,

Vs of core. wood, Calif. 91607
Converter Coil—Capacitor Table
[

Band Ose. L Ly Miller i Cay Lo A iller (lag (a9
(MHz.) ) (MHz.) | (Turns)| ({uh.) No. (pfa {(uh.) No. (pf) | ipf.)
7-7.5 11.0 7 9.4-18.7| 42A155CBI | 33 1.7-2.7 4503 220 150
14-1 4 5 | 105 3 | 3.6-85 | $2A686CBI | 25 | 1.7-2.7 1503 | 220 | 150
"1 "1 5 17.5 3 2.12-4.10 42A336CBI 1’) 1.7-2.7 4503 100 106
"5 5-29 25 3 1.3-2.7 | 42A226CBI ’ l‘ﬁ 0.44-0.76 4501 100 100

apautors Cax and C2e should be mlver mica for bhest stability. Miller parts can be ordered from J. W
I\hller Co., 5917 South Main St., Los Angeles, California 90003, or from authorized J. W. Miller dis-
tributors. L7 is close-wound over ground end of Lz using No. 24 enam. wire.
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against the incoming signal to furnish a beat note
for c.w. reception and to provide a carrier for
copying s.s.b. signals. Zener-diode voltage regula-
tion is used in the drain supply to @, to enhance
the stability of the receiver.

Audio output from the detector is passed
through a 2.5-kHz. bandpass filter which uses
two telephone-type surplus $8-mh. toroids.2
Qutput from the tilter is routed to the gain con-
trol, K3, which terminates the filter in its char-
acteristic impedance. A bipolar transistor, @,
amplifies the audio signal to headphone level.
The a.f. amplifier is designed for use with high-
impedance phones, 1000 ohms or greater. A
polarity-guarding diode, CRs, prevents datage to
the circuit components in the event the power
supply is connected for the wrong polarity. It will
conduct when positive voltage is applied to its
anode, but is nonconducting with negative
voltage.

For 80-meter operation a jumper plug, Py, is
inserte:d into .Js, the converter socket. Py com-
pletes the antenna circuit by shorting terminals
3 and 4 of J., and the receiver operates straight
through. Plug-in converters are attached to the
receiver at J, for 40-, 20-, 15-, and 10-meter
operation. This results in a double-conversion
arrangement, the main portion of the receiver
being a tunable i.f. system. Diodes C'23 and C124
conduct at approximately 0.6 volt to offer burn-
out protection to Uy during 80-meter reception.
When operating the four higher bands the diodes
protect the mixer FET in the converter being
used. This precaution is necessary when the
receiver is to be used near or in combination with
a transmitter.

The circuit for the converters is shown in Fig, 2.
Bach consists of an FIET mixer, (3, and a fixed-

*Uncased 88-mh. telephone-type toroids are uasually
listed in QST Ham-Ads. Many surplus houses handle them
too.

Looking at the top of
the chassis, the plug-in
converter (its cover re-
moved) is installed at
one corner of the chas-
sis. The main circuit
board is located near
the front panel and is
mounted over a chassis
cutout. Unused space
remains for the addition
of circuit refinements
later on.

May 1969

tuned FET oscillator, Q4. A crystal-controlled
oscillator was considered, but in the interests of
ecunomy a self-excited oscillator was used. It is
very stable and is easy to adjust. Though Zener-
diode regulation is not used on the drain-supply
line to the couverter, it could be added if desired.
This would entail the addition of a 100-ohm
l-watt resistor and a 9.1-volt Zener diode. The
Zener diode and dropping resistor would be
connected to the circuit in a like manner to that
used at 2 in the main receiver. The two com-
ponents could be counected to the converter
socket, J3, under the main chassis, at pin 2.

Construction Notes

A hand-made aluminum chassis and panel are
used as a foundation for the receiver. Since the
chassis is 2 inches high, 11 inches wide, and 7
inches deep, a Bud AC-07 can be substituted.
The panel is 11 inches long and 114 inches high.
The chassis is larger than necessary, but the
unused areas provide space for additional eir-
cuits that may eventually be added, such as
an audio amplifier board for speaker operation.
If the builder wishes to make the receiver smaller
in size, it should be a simple matter to rearrange
the components accordingly.

Though etched-circuit construction? is shown
here, there is no reason why point-to-point wiring
cannot be used. (Examples of both wiring meth-
ods are shown in Fig. 3. The circuits are the
same, one converter being built for 40 meters
and the other for operation in the 20-meter baud.)
The integrated circuit, /, is mounted on the foil
side of the circuit board by means of a 10-pin
integrated-circuit socket (Motorola HEP 451).

“ Ready-made circuit boards for this receiver can he
obtained from Staford Electronics, 427 S. Benhow Rd.,
Cireenshoro, N. C. Also, Foto-Etch Co., 1760 Santa Maria
Drive, Concord, Calif. 94520. Scale templates are available
from ARRL for 25 cents.
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Fig. 2-=Schematic diagram of the plug-in converters. These units can be used with any communications receiver tha
covers the 80-meter band. Capacitors are disk ceramic unless marked S.M. (silver mica). Numbered
components not listed below are for circuit-board layout identification.

Cs2, Cus, C20—See coil table.
L7, Ls, Lin—See coil table.
Lo—120 to 190-puh. variable inductor (J. W. Miller 4512).

The pins of the socket are bent out at right
angles from the base, then are soldered to the
foil elements of the board. The IC can be soldered
directly to the board if desired, but the use of a
socket is recommended to prevent damage from
heating during installation.

Toroidul inductors Lz and Lj are attached to
the main circuit board by means of 6-32 X 1-inch

P:—4-prong plug mounted on converter box (Ampheno
86-CP4 or equiv.).

Qz, Qs—N-channel JFET, 30-MHz. rating or higher
{Motorola MPF105 or HEP-801.)

RFCa—1-mh. choke (Millen J-300-1000 or equiv.).

machine serews and hex nuts. A small square o
insulating board is used on each toroid as
retainer. Spaghetti tubing is slipped over eacl
mounting serew so that the screw threads canno
damage the coil windings. Similarly, the r.f
toroids, Ly and Ls, are mounted on an under
chassis aluminum bracket, but each coil has tw
squares (top and bottom) of insulating boar

Looking into the bottor

half of the chassis, th
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integrated circuit, U1, i
at the center of th
main circuit board. A
aluminum bracket an
divider holds toroidc
coils L2 and Ls. The co
leads connect to term
nal strips which ar
mounted in front of th
bracket, Twisted-pa
hookup wire connec
the antenna lug on th
converter socket to ir
put link L. Diode CK
is mounted on a term
nal strip near the 12
volt input jack (J1) nec
the rear apron of th
chassis (center). Diode
CR3 and CRs should b
mounted directly at J
(not shown here).

QST fo:



Fig. 3—Photo of two of
the plug-in converters
showing how point-to-
point wiring compares
to etched-circuit con-
struction. The converters
are built in 3% X 1%
X 2%-inch Miniboxes.
The three slug-tuned
coils mount on the ends
of the boxes. In the
circuit-board  version,
the coils are below the
board,

{

to hold it in place. The bracket (see photo) is
made of aluminum sheet, 3 inches wide and
134 inches high. A 1-inch wide aluminum divider
helps isolate the uscillator coil, Ls, from the
detector coil, Ly. Though the toroidal inductors
are self-shielding, the divider was added to help
reduce capacitive coupling.

A transistor socket is used for (Jo; it was
installed to permit various types of FETSs to be
tried in the circuit. @ is soldered directly to the
circuit board, but u sucket can be put there if
the builder wishes to use one.

Trimmer (¥ is mounted on the frame of Cya
between the rotor lug and the stator rod. ‘Though
an E. F. Johnson 167-52 is used for (3 in this
model almost any miniature 50-pf. split-stator
capacitor can be used. A less expensive and more
compact tuning capacitor would be the Hammanr-
lund HFD-50, or the Jaumes Millen 21050RDM.
The primary requirement, as in any good re-
ceiver, is that the shaft of the capacitor turn
freely and smoothly, aud that the rotor bearings
make positive contact with their connecting lugs.

In this model an imported tuning dial provides
the vernier action for the tuning ecapacitor.
Though low in cost, the dial mechanism works
well. Some backlash was noted initially, so the
unit was taken apart and inspected, and it
turned out that the simple remedy was to tiow
solder over both sides of each of the three brass
pivots on which the dial-drive wheels ure
mounted. Each has a peened roller shaft for its
bearing, and some slack was noted at each point.
The addition of the solder secured the three
bearings, thus correcting the backlash. A 100-
watt iron will be needed. Some other dials of the
saume manufacture were tried and showed no
backlash. If you get a good one, fine. If not, the
cure is a simple one. A good substitute dial drive
would be one of the precision verniers taken from

May 1969

a war-surplus TU-6B-series tuning unit — avail-
able from mauy surplus houses for a nominal
price.*

There is room under the chassis to mount eight
size-C' flashlight cells by means of an aluminum
bracket. Series counnected, the batteries will
provide the required 12 volts d.c. for the receiver.
If this is Jdone, an on-off switch can be added to
the gain control, iy,

Preliminary Testing

It is always wise to inspect any etched-circuit
board used in u new project before applying
operating voltages. Make certain that there are
no cold-sulder joints. [nspect the hoard for un-
wanted solder bridges hetween the various
copper elements. The next check can be made by
connecting an ohmmeler between the circuit
side of C'2s and chassis ground. With a v.t.v.m.
the d.c. resisiance in this model is 170 ohms.
With the test prods reversed a reading of R0
ohms was noted. The ohmmeter tests should be
made with one of the converters plugged in, and
with all semiconductors in their sockets. Any
signiticant departure from these readings will
indicate a bad component or a wiring error.

Connect 412 volts to J safter inserting jumper
plug £y into Jo. Tune in the signal from , on
the 80-meter band of a hain receiver. (It may be
necessary to connect a short wire to the antenna
post of the monitor receiver, placing its free end
uear () in order to pick up the signal.) Adjust
("19 so that the signal is heard at 3.5 MHz. when
('3 is fully meshed. With the plates of €3 fully
unmeshed the signal from ()» should be heard at
4 MHz. Actually, there should be some overlap
at each end of the band, providing a tuning range
of approximately 3405 kHz. to 4005 kHz. If

1 Available from Fair Radio Sales, Lima, Ohio, Catalog
gives complete listing of available tuning units.
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(s oes not uscillate, check to make sure that
Ly and Ls are phased correctly as shown by
the two black dots in Fig. L. Both windings must
be put on the core the same way; that is, buth
can bhe wound either clockwise or counter-
clockwise, but not in opposite seuse to one
unother.

After aligning the b.f.o., connect an antenuu
to J1 and tune in a signal near the center of the
80-meter band. Adjust C for peak signal strength.
This will permit the detector and b.f.o. tuned
circuits to track scross the entire tuning range.
Since there is no a.g.c. eircuit in this receiver
strong signals will overdrive the audio amplifier,
€)1, if the gain control, £, is set too high. Backing
it off slightly will correct the problem, should it
Ocenr.

\ plug-in converter can now be substituted
for P at Ja. [1= oscillator signal can be moni-
tored on a general-coverage receiver Juring
alignment. \When this is done /1,4, Fig. 2, is
adjusted until the required oscillator frequency
is heard (see coil table). With au antenna con-
nected at Jy, tune in a signal near the ceuter of
the band covered by the converter. Adjust the
slugs in Lg aud Lg for maximum signal response.
The receiver should now be ready to use.

On 10 meters the band will tune **backwards,”
i.e., 7000 kHz. will tune in at 4 MHz. on the main
dial, and 7500 kHz. will full at 3.5 Mz, The
other bauds will tune couventionally, their low
ends falling at 3.5 MIIz. A calibration chart
cat be made up to show where the 10-kliz.
points of each band fall on the iuning dial. A dial
chart for the SU-meter band is pasted vn the
panel of this receiver, and calibration for the
other four bands is carried out by means of
mental gymnastics. Note: Other 500-kHz. seg-
ments of the 10-meter band caun be turned by
setting Lo for the proper frequency. Use the saume
10-meter constants given in the coil table.

Performance

The operator of this direct-conversion re-
ceiver will be hard pressed to tell this equipment
from u conventional superhet as he scans the
bands. With ouly two controls to vperate there
is little to confuse u beginner. Sideband signals
are tuned in the same way us with an s.s.b.
receiver. The sideband being transmitted - - up-
per or lower — will determine at which side of
the sigual the main dial must be set. A\ little
practice will make this a simple procedure. A.m.
signals must be tuned in ut exact zero beut as i
customary on an s.s.b. receiver. C.w. signals can
be tuned in on either side of zero beat. The
operator ean select whichever side that has the
least QRM on it.

Seusitivity is about the sume on 30 meters
as it is on the four higher bands. Stability i
compatable to that of most top-quality com.
munications receivers. tHand-capucitance effect:
wre minimal, eliminating the need for a shielc
around the main tuning capacitor.

Radiation from the 3.5 MHz. oscillator is low
becuuse of the low power level at which .
operates — ti.1 volts ut 4+ ma. Uy offers additiona
isolation betwecen the antenna and Qa. The
oscillator signal should be heard only in the
immediate neighborhood of the vperator's home
Iinelosing the receiver in a metal cabinet shoulc
further reduce radiation.

The total eirrent, drawn by the receiver, von
verter installed, is only 40 ma. This means thy
many hours of operation can be expected fron
u flashlight battery puck connected to give 1
volts. Penlight cells are not recommended becaus
of their low capacity. This receiver is suitabl
for any class of ham station, and should not b
overlooked as part of 4 homemade portable «
emergency station, especially if battery operuatio;
is a prime consideration. GEF—

‘W-Siravsas

QST Congratulates . . .

Finley Carter, K6GT, un rcceiving the Founder's
Medal of the IEEE.

Frank A. Gunther, W2ALS president of Radio
Engineering Laboratories, on receiving the 1969
De Forest Audion Award.

Albert K. Nielsen, WB4EAI, author of a medita-
tion published by the Upper Room, a worldwide
interdenominational devotional guide.

Dominic Giangrossi, WB6KOH, named Veteran
of the Month by C(lalifornia’s Dept. of Veterans
Affairs.

Willi Kluehe, WO6RJR, who received the Scott. Helt
Award for having the best paper published last year
in the Transactions of the IEEE group on broad-
casting.

(teorge Folk, K8QYQG, received his confirmed
100th QSL for DXCC from an EI on the Emerald
Isle on . . . you guessed it, St. Patrick’s Day!
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During the Armed Iorces (Communication an
Electronies Agso. Clonvention in June, KANAA wi
he oncrating daily from the Sheruton Park Hotel i
Washington, D. . AFCEA couvention delegatc
with AR licenses nre invited to take advantage of th
Navy’s ham radio station during the convention o
June 3, 4, and 5. Operation will be from 0900 to 220
KEST with two available positions for e.w. and s.s.}
on 10, 15, 20, 40, and 80-meter bands. A speeiall
designed QSL card has been prepared to acknow
edge contacts with the station. Thanks to LT J. I
Fagan, Jr., and LTJG K. H. Pearce, the Projec
Oflicers for the exhibit.

— 0 e mmm

Podunk exists! Yes, the famous town is a real plac
and is. in faet, up for sale. A newspaper story the
appeared across the country recently reported th:
the town, which is located a few miles southwest «
IDes Moines, could be purchased for $8000. What
rare chance for a ham . . . imagine, a QSL fro
Podunk! (Thanks to W6ZZN for the clipping).

QST fo



Leg

Here is a follow-up article on
WONLT'’s phone patch arrangement
described in the March issue. It

contains more information on the
Voice Coupler and simplified means
of meeting the technical restrictions.

System tariff changes to go into etfect

which provided for liberalized intercon-
nections with customer-provided equipment and
systems. In a previous issue WONLT gave us
information on how the new tariffs will work
and described a hybrid-coil phone patch designed
to meet the technical requirements contained
in the taritf changes.! ‘This article will give those
of us that already own a phone patch additional
ways of legalizing it for use with the telephone
company’s Voice Coupler. In particular, a simpli-
fied filter is presented for those who operate s.s.b.
with selective receivers.

Interconnections of amateur radio voice signals
to be transmitted over regular telephone lines
must be made via a Voice Coupler provided by
the telephone company. Most Bell System op-
erating companies have, by now, filed tariff
changes which provide such an arrangement for
as little as 50 cents a month. A one-time in-
stallation charge wmay also be involved. The
phone patch itself must be provided by the ama~
teur. Kither a commercial unit or a ‘ howne-brew”’
device cun be used. However, in any case the
amatenr is responsible for complying with certain
signal-level network-protection criteria included
in the tariff. These were listed by WONLT in his
article. However, I will summarize them here in
Table [ as interpreted for the direct electrical
Bell System Voice Coupler currently available
for phone patch operation.

Table I is based on the Bell System 30 Type
Voice Coupler=. It has « design level of —3 dbm.?
at Y00 ohms. [f the telephone company installs
some other type of coupler they will specify its
maximum level and operating impedance. At
any rate, a phone-patch arrangement which
complies with Table I will be euntirely “legal”
for the 30 I'ype coupler. This coupler is con-
nected to the dial telephone system via & Net-

ON January 1, 1969, the FCC allowed Bell

*750 Starlight Dr., N. E., Atlanta, Georgia 30305,

t Behleicher, ‘“ Phone Patching —- Legitimately,” QS7T,
March, 1969,

2 Formerly coded F57948.

8 Averaged over any 3-second interval,
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work Control Signalling Unit as shown in Fig. 1.
Fig. 2 is a simplified schematic of the Voice
Coupler.

Referring to Fig. 1, note that the simplest
kind of Network Control Signalling Unit avail-
able is a telephone set with » modified *‘exclusion
key”. A typical phone patch is set up via the
telephone set. When the land-line connection is
established the amateur operates the exclusion
key, which bridges the Voice Coupler across the
line. Unless you specify a handset cut-oft key
option (which you may specify at the time of
your order) the telephone handset becomes your
mike. Operation of the transmitter-receiver and
phone-patch equipment may then proceed either
via push-to-talk (p.t.t.) or VOX operation. Since
the voice level received over the land-line con-
nection is highly variable, VOX operation may
not. be satisfactory. If you wish the handset
disconnected during phone-pateh operation a
cutott-key telephone set. can be wired to provide
this feature. However, it is not u good idea in
most cases since you may wish to break in on
the phone-patch connection via the handset to
identify, to clarify a phrase, and so on. The
volume output of your handset will generally be
10 db. or more higher than the other end of the
telephone connection, so it helps to muffle your
talking volume by partially covering the tele-
phone transmitter with your fingers. This also
prevents room noises from entering the handset
during the patch. At the conclusion of the patch

TABLE 1
Summary of Network Protection Levels

Max. Level (Note 1)

dbm., Volts, p-p,
Frequency, Hz. 900 ohms 100 ohms
1000 (reference) —3 1.9
24502750 Note 2 Note 2

(2600-H7. Signalling)

$995-4005 —21 0.24
4000-10,000 —16 0.43
10,000-25,000 — 24 0.17
25,000—10,000 —36 0.043
40,000 and up —h0 5.5 mv.

Notes 1. Measured into a 900-ohm resistance
termination and for the Bell Sysiem
30 Type Voice Coupler only.
2. Energy in this band must not ex~
veed energy simultaneously present
in the &00-2450 Hz. band.
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NETWORK CONTROL SIG. UNIT |
(SPECIAL TEL.SET.)
Fig. 1 —Block diagram of Voice Coupler arrangement.

30 TYPE VOICE COUPLER®
| !
| w ] ):c i

PHONE — | v

PATCH RV1 |
! | Fig. 2—Circuit diagram of 30
| | Type Voice Coupler.
| | C—D.c.-blocking capacitor.
| | Ji—Standard phone jack, for
1 I 2 ® © @ l | TEL.SET | Va-inch plugs.
| - EXCLUSION RVi—Peak-limiting silicon va-
x T - T KEY ristors.

TEL. e Ti—Isolating transformer.
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Fig. 3—Low-pass filter for network protection. See Fig. 4
for attenuation curve.

Ci—Paper; 0.04- and 0.0027-uf. capacitors in parallel.

Cz,Cs—Paper.

L, L2, Lsi—Surplus telephone toroids (see Ham-Ads).

Li—Adijustable (Miller 6314 or equivalent).

IS
\

20 JR—

Fig. 4—Measured attenuation

of the filter shown in Fig. 3 30
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tell the other party to hang up; then
you can restore the exclusion key, hang

up, and turn off your phone patch. Re-
88mh. 12 ) o tl A
9000 3000 sume ra.d.lo communications via the
- _ station mike.

In order to comply with the require-

. v
I”‘z"’ ments listed in Table I you must make

certain level measurements and ad-
justments, and you will probably need

Fig. 5—Simple 2600-Hz. shunt filter. If the receiver a special filter between your phone
selectivity is adequate to meet other requirements of patch and the voice coupler. Fig. 3 is
Table I, this series-resonant circuit will provide the notch a schematic of a simplified low-pass

required at 2600 Hz. filter designed and tested by the author

to ensure compliance with these re-
quirements. Its frequency response is
shown in Fig. 4. The Appendix shows

two computer desigued filters of more

REFERENCE sophistication. 1f your receiver has a

ST mecerven witm 3.1- or u 2.1-kHz. mechanical or multi-
3 element crystal filter with a good

(=]

l
-
g

\ shunt filter shown in Fig. 5 may be

\ adequate. It is designed to protect

<]
!

{ \\ / N 3.1-kHz. MECHANICAL ‘

: X X shape factor (3 or better) the 2.6-kHz.
{‘ \ T TARIFF

»
o

V by v ;:;‘g, R aainst heterodyne QRDM “talkoff”.
\ ’ Its response is plotted in Kig. 6 along
\ \ with the response of a 2.1-kHz. and

u
O

K \ a 3.1-kHz. mechanical-filter receiver.
Ny \\ If your phone patch is of the hybrid

A R tvpe and VOX operation is contem-

JVU Univ liveEn 1IVIN LU o9, 0D,
>
£

,,/Kc;uv ER WITH

214Hz: MECHANICAL plated, an impedance-improving pad of
N sabout 6 db. is recommended, as shown

o
o

in lig. 7. Connect it between the
phone patch and the tilter (either type).

SIGNALING GUARD BAND {2450-2750Hz)
[} 1. L L L

Note that the input to the Voice
Coupler is transtormed coupled. Do
not apply d.c. to this unit! The trans-
former is a miniature type and will
Fig. 6—Frequency response of shunt filter shown in saturate on direct current.
Fig. 5 h::gefher with response curves of'2.l- and 3.l:kHz. To adjust your phone patch use the
mechanical filters of the type used in s.s.b. receivers. test arrangement shown in Fig. 8. Turn
on the phone patch, tune in an ap-
proximate 1-kHz. beat note from your
crystal calibrator or v.f.o., and adjust
the phone patch and receiver gain con-
fo so0n 200 woon b Tone trol for —3 dbm. into the 910-ohm,
FILTER e -— s 5% resistor. As shown, this can be
read with a v.t.v.m. (0.675 volt, r.m.s.)
or with a 20,000-ohms/volt v.o.m. on
Fig. 7—6-db. pad for improving impedance character- the a.c. scale. However, the best way is
istics. Resistors may be Y2-watt composition. to use an oscilloscope with an accurate
voltage calibrator, to prevent wave-
form errors (adjust for 1.9 volts, peak-
to-peak). Be sure the r.f. gain is turned
up and all other receiver controls are
just as they would be for phone-
patch work. If your phone patch has a

! 2 28 3 4 E
FREQUENCY IN kHz.

O

SCOPE V.T.V.M. OR V.O.M.

0.675V.R.M.S.

A.C

. built-in VU meter the meter can be
AN PHONE PATCH poc nsed as a reference but it cannot be used
Iy - as a volt-meter. Mark all gain settings

OFF §Y TUNE REC., N .
R oo 01— I 1 ke, so that they can be referred to for
FILTER o | BEAT NOTE phone-patch work. Remember, the
A<T75 vesT ResisToR 1) 00—!—_-);- peak limiter in the Voice Coupler is
9100, 5% 1/2W. TRANS. designed to prevent excessive voice
energy from entering the telephone line,
Fig. 8—Test setup for checking level and adjusting to —3 dbm., but it does not relieve vou of the re-

sponsibility for setting your output to
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-3 dbm. at 900 ohms (or such other level as
specified by the telephone compauy).

The Bell System preliminary Interface Speci-
tications on the 30 I'ype Voice Coupler give a
method of measuring time-averaged voice eénergy
using a damped noise-measuring test set. The
method of setting your output level shown in
Fig. 8 based on a heterodyne sine-wave tone is
believed to represent a ‘“worst case’ condition
for the telephone company. As evidence of this,
the time-averaged voice levels actually measured
by the author on his 75A3 receiver were about
7 db. lower than called for in the preliminary
Interface Specifications. Lf the telephone com-
puny requests time-averaged voice level measure-
ments, you should request a copy of their latest
technical reference manual which will give com-
plete details. As this is written, their suggested
measurement technique is bevond the scope of
most amuteurs and fails to account for tone inter-
ference.

The transmitter gain can best be set by calling
4 friend on the land line aud then using his voice
signals to adjust your transmitter modulation in
the phone-patch mode. Here again, an oscillo-
scope mouitor is the best modulation indicator.
To adjust the **balance” on hybrid phone patches
have your friend mute his telephone by covering
his telephone transmitter opening; then you
adjust the hybrid balance control for minimum
receiver noise feed-through. For commerecial
phone patches refer to the instruction manual.
Needless to say, such testing should be done into
a dummy load.

The purpose of this article is to give the ama-
teur operator information on how to vperate a
*legal” phone patch properly. Other articles,
in addition to WYNLT"s, will undoubtedly be
written on how to coustruct home-brew patches
or how to modify certain popular kit patches or
commercial nnits. The author uses a hybrid-
coill unit containing components not readily
availuble to most amateurs, so its description is
not included here.

A final word of caution is in order in closing.
Most telephone-company tariffs now include a
“maintenance’ charge for repair visits caused
by complaints on the use of the Voice Coupler
if the trouble is due to your equipment or opera-
tion! So, if you have trouble with r.f. feedback,