


hybrid, modulation and matching apphcatnons

With the ever increasing usé of
ment, the point has been reached where the major'
limiting factor is the frequehcy range of the trans-
formers employed. Thesé LS components represent
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as harnessed
00 watts of
brute power
for only $595

NEW

tri-band transceiver!

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

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

Z@m/@ (%}(wf 4 @(Iﬂm(lﬁ,%//;

hallicratfers

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

Export: international Div., Hallicrafters
Canada: Gould Sales Cg., Montreal, P.Q.



How come so many top DX'ers use Collins S/Line equipment? To say nothing of all those
sweepstake winners, RTTY winners, Field Day winners, trafic men, top amateurs everywhere.
[0 Collins users already know the answer because they’re the winners we're talking about. O Col-
lins equipment offers more features than any other. Complete station compatibility; light weight;
simplicity and styling; frequency stability; frequency calibration; more QSO's per kilocycle;
mechanical filters; dual or single PTO control; automatic load control; negative R-F feedback.
O Today, some of these once-exclusive features have been incorporated as standard in all amateur
rigs. But Collins is still the only equipment which offers 4// these features—and is still unexcelled
in any of them. [ Join the winner's circle. A demonstration of S$/Line equipment at your
Collins distributor’s can be vety convincing. And don't forget to check those resale values, You'll
be surprised to find out how little it costs to own the finest.

COLLINS

N
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salutes WGDNG:
first across the

EI MAG Atlantic on144 Mcs!

On April 11, 1964, WEDNG of Long Beach, California and OHINL of Nakkila, Finland estab-
lished two-way 144 Mcs contact via moon-bounce! This record-breaking communication was

the result of years of patient effort and experiment. The difficult earth-moon-earth path was
successfully conquered by a combination of radio amateur “know-how,” enthusiasm, and
state-of-the art equipment. High gain antennas, low noise narrow-band receivers and a reliable
kilowatt transmitter using Eimac 4CX250B's joined with VHF experience to break the VHF
communication barrier between Europe and North America. Eimac joins the A.R.R.L. and
all radio amateurs in saluting W6DNG and OHINL: two radio amateur
pioneers, blazing a trail of achievement in long distance VHF communi-
cation. EIMAC—a division of Varian Associates, San Carlos, California.




Short on real esfate?

Want maximum multi-band performance on DX

as well as short haul communications ? Get a

«agein HF VERTICAL

5 models to choose from...

The Incomparable HY-TOWER for 10 thru 80 Meters

By any standard of measurement, the Hy-Tower is unquestionably the finest all-
band vertical antenna system on the market today. Delivers outstanding omni-
directional performance on DX as well as short haul contacts. Takes maximum legal
power. Feeds with 52 ohm coax. SWR less than 2:1 on all bands. Positive action
automatic band selection is provided by unique stub decoupling system that effec-
tively isolates various sections of the antenna so that an electrical Y2 wavelength
(or odd multiple of a ¥ wavelength) exists on all bands. Structurally, the. self-sup-
porting Hy-Tower is built to last a lifetime...withstands 100 MPH gales. [f you want
the finest, you'll want a Hy-Tower. Model 18HT............ veeee..$139.50 Net

The New Model 18AVQ. A high-performance
all-band vertical for under $50.00

You asked for it...Hy-Gain built it. A high-performance automatic band switching
all-band vertical at a modest price. Features individually tuned Hy-Q traps that pro-
vide peaked performance on each band. Takes maximum legal power. Feeds with 52
ohm coax. SWR less than 2:1 on all bands. Simple to install on ground or rooftop —
withstands 100 MPH winds when properly guyed. The biggest vaiue all-band vertical
available. Model 18AVQ . ...t vr ittt iieiaeaenans, $49.95 Net
Roof Mounting Kit for Model 18AVQ. Includes adjustable roof saddle, guy wires,
hardware and complete instructions for installing. Model 18RMQ.. .. .. $13.95 Net

The New Model 14AVQ for 10 thru 40 Meters

Improved successor to Hy-Gain's Model 14AVS...the world's most popular automatic
band switching vertical for 10 thru 40 meters. OQutstanding omni-directional per-
formance on DX as well as short haul contacts. Features individually tuned Hy-Q
traps that provide peaked performance on each band. Takes maximum legal power.
Feeds with 52 ohm coax. SWR less than 2:1 on all bands. Easy to install on ground or
rooftop —withstands 100 MPH winds when properly guyed. Terrific for portable as
well as permanent applications. Model 14AVQ..................... $29.95 Net
Roof Mounting Kit for Model 14AVQ —Includes adjustable roof saddle, guy wires,
hardware and complete instructions for installing. Model 14RMQ.. .. .. $11.95 Net

The New Model 12AVQ for 10, 15, 20 Meters

A new companion antenna to the Model 14AVQ. Qutstanding omni-directional per-
formance on 10, 15 and 20 meters. Individually tuned Hy-Q traps provide peaked
performance on each band. Takes maximum legal power. Feeds with 52 ohm coax.
SWR less than 2:1 on all bands. Easy to install on ground or rooftop —withstands
100 MPH winds when properly guyed. Model 12AVQ.................. $21.95 Net
Roof Mouriting Kit for Model 12AVQ —Adjustable roof saddle, guy wires, hardware
and complete instructions for installing. Model 12RMQ ..............$9.50 Net

Economy Ali-Band 18V

A high performance trapless vertical for 10 thru 80 meters. Tunes to any band by
simple adjustment of feedpoint on base matching inductor. Feeds with 52 ohm coax.
Heavy gauge aluminum construction —mounts_ on ground, roof or tower, Exceptional
portability. Model 18V .. .vevueviutnniinrirnieninsinioineeissanien. $16.95 Net

Available from your Hy-Gain Distributor or Write N
HY-GAIN ELECTRONICS CORPORATION gfm >
|

8400 N.E. Highway 6 —Lincoin, Nebraska 68501




Section Communications Managers of the ARRL Communications Department

Forts Invited. AU amateurs, especiully League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL oflicial 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. Geueral or Conditional ("lass licensces or higher may be appointed
ORS, OES, OPS, 00 and OBS. Technicians may be appointed OES, OBS or V.IL.F. PAM. Novices may be appointed OLS.

SCMs desire apphcamon leadership posts of SEC, EC, RM and PAM where vacancies exist.

ATLANTIC DIVISION

HUDSON DIVISION._

Delaware WIELYE, Roy A. Belatr 415 Brighton Road Wiimington 19809
luastern Peumsylvanla W d?RQ Allen R. Breiner 212 Race St. ‘'amayua 18252
Maryland . w3Q Kruce Royd 415 Wickham Rd. Haltlmore. Md. 21229
Houthern New Jersey v BJPHV Albert E. Hank.lnson 2309 Raymond Drive Northfield 08225
\Western New York K2HUK Cbarles ‘T'. Hunsen 211 Rosemont Drive Buftulo 26
Western Pennsylvania W3GJY John ¥. \Wojtkiewics 1400 Chaplin St. C'onwuy
,,,,, CENTRAL DIVISION
i1linois WIPRN Fdmond A. Metzger 1520 South 4th St. Springteld 62703
indlana KulvG M. Roberta Kroulik 401 El Portal Drive Michigan City
Wisconsin GSC Keuneth A, Ebneter %22 Wauona Trall Portage 53901
DAKOTA DIVISION _
Minnesota WYTCK Herman R. Kopischke, Jr., RFD 2 Jancsville 56048
North Duakota WQRDM Harold L. sheets 21 Kuc!id Ave. Grand Forks
South Dukota KyTX Seward P. Holt Box &8 Clear Lake
_ i DELTA DIVISION
Arkansas W5DTR Curtis R. Willlams Route 3, Box 230 Little Rock 72205
Loulsiana W5P M J. Allen Swauson, Jr. RID 1, uox 354-E Cuvington
Misslasippl \W5SEMM 8. H. Halrston 2321-27 Merldian
‘I'ennessee W4UVE Willfum Seott 115 East l{olston Ave. Johnson City 37601
GREAT LAKES DIVISION . S
Kentucky WA4KFO  Lawrence F. Jefirey 1605 Antler Ave, €)wensboro 42301
Michigan WEKFX Ralph £. Thetreau 27209 W. Six Mile Road IDetrolt 48240
Ohlo WEAL Wilsun E. Weckel 1317 Logan Ave., N.W. Canton 44703

Lantem New York
N. Y. C, & Long Island
Nnrthern New Jersey

George W. Trucy
Blulne 8. Johnson 166 Cypres:
kdward F. Krickson 13 Robert L,ircle

MIDWEST DIVISION

11-58 North L,ountry Club Drive

Schenectady
Massapequa Park, L, I,
South Amboy UBK79

fowa Dennfs Burke 1418 1)ou lus Ave. Ames 500
Iunsas Robert M. Summers £125 N. 50th Pl. Kunsas uty 66102
Missour| Allred k. Schwaneke ¥idgar Stur Rte Rouu. 65401
Nebraska \\ OGGP Frank Allen Box 272 ciering 69341
____ NEW ENGLAND DIVISION
C'onnecticut K1GGG Fred Tamm 185 Romanock Rd. Fairfleld 06432
fuastern plassachusetts \\ 1ALP ¥runk L. Baker, Jr. §5 dolur Ave, Isralntree 02185
Mulne ~ KIDYG Herbert A. Davis Lakes Ln., islsworth Falls 04634
New Hampshire WISWX/hIDSA Robert Mitchell Box 137-A, RFD Chester
Rhode 1~41.md K1AAV John L. Johnson 30 Fruit St. Pawtucket (2860
Vermon K1MPN E. Reglinald Murray 3 Hillcrest Drive Montpelier 05601
W e~Lcrn Massachusetts WIBVR Percy C. Noble & St. Dennis st. Westheld 01085
NORTHWESTERN DIVISION
Alaska * KL7INT Danlel R. Wright %406 “ yomlng Drive Spenard, 99503
Jduaho K7HLR Raymond V. livaus T wln Fallg83301
Nontana WTTYN Juseph A. D'Arcy 1916 Haggm Ave. Anacondu
Oregon WT7AIN luverett H. France 3335 8.1, 116th Ave ] nrled 97266
\Washingon W7HMQ Iverett k., Young 2217 Fifth 8t., 8. k. Puyallu
PACIFICDIVISION. . __. . __ oo -
luust Bay KGLRN Richard \Wilson 107 Cordova Way Concord T T
Huwuall KHEBZF Leer R, Wical 45-601 Luluku Rd. Kaneohe 96744
Nevada W7prByv f.eonard M. Norman 652 Utuh St. Houlder Clty 34005
Sacramento Valley WA6JLT John F. Minke, 111 4613 Rustic Rd. C'armichael 956058
Sun kFrancisco WABAUD  HHugh Cassidy 77 Coleman Drive Han Ltafael Y4901
San Joaquin Valley WeJruy Hulph Suroyan 6204 1, ‘I'ownsend Ave. Fresno
Santa Clara Valley WH6ZRJ Jean A. Gmelln 10835 Willowbrook Way <'upertino
N ROANOKE DIVISION _ .
North Carolina W4BNU Barnett 8. Dodd 420 \est FranKiin St. sulisbury 28144
South Caroling W4PLD S hques N Wright 711 Merriwether Dr, North Augzusta 20841
Virginia * W4SHJI H. J. Hopkins 8600 Haminett Ave. Norfolk 23503
\West Virginia W8IM Donald 8. Morris 1136 Morningstar Lane kalrmont 26554
. ROCKY MOUNTAIN DIVISION e
C’olorado PIrBA Donald Ray Crumpton  1.0. Box <& Alamosa
New Mexico WASKFLG B8l Farley 1306 Spruce Alumogordo
St W7MWR/\W70AD Marvin C. Zitting P.O. Box 1813 Salt Lake Cl lty 84110
\Wyoming W7CQL \Wayne M . Moore 142 bout.h Montana Ave. (lasper %2601
S SOUTHEASTERN DIVISION_____ . _ _
Alabama K4KJD Willlam 8. Crafts Route 3, Box 233 \thens 35611
Canal Zone KZ5T'D Thomas 3. DeMels 1‘ () an l 11 Balboa
1sustern Klorida K484 H . Hame| Y N.E. l'omp.mo Be.;ch 33064
(icorgia 4RZL ‘toward L. Schonher P 0 Bos ¢'nlumbus
West indlies (P.R.-V.1.) KEP4JM Juse E. saldana Box 223 Hato Rey. k‘ l{
\Western Ik'lorida \W4RKH Frank M. Butler, Jr. 494 Ellott Rd. Fort \vutou Beuch 32548
SOUTHWESTERN DIVISION
Arlzona WIFKK Floyd C. Colyar 3411 West I'lerson St. Phoenix ¥5017
108 Angeles W6BHG H. G. Garman .;73.{ Chatwin Ave, l.ong Beach Y0808
orunge W6DEY Roy R. Maxson 1434 South Olive st. Santa Anag 92707
San iego W6LRU Don Stanstfer 4427 Pescadero San Liego 42107
Santa Barbara WAB0OKN  Cecll D. Hinson 1933 Coventry Court ‘I'housund Qaks
WEST GULF DIVISION —
Northern T'vxas W5BNG L. L. Harbin 4515 Calmont rort \VorLb 76107
Okluhoma KSKTW Bill F. Lund 1220 8. Owasso Tulsa 7412
Southern ‘I'exas WSAIR G. D. Jerry Seurs 5634 Liskridge St. l[ouston
CANADIAN DIVISION - _
Alberta VLE61'G Harry Harrold 1834-5th Ave. N. la:thbridge, Alt.:.._
British Columbia v . Savage 4553 West 12th Ave. Yuncouver 8, B, C,
Manitoba VEAT John Thotnag Stacey 19 Cottonwuod Crey. Brandon
Maritime VEIWB D. E. Weeks Harvey station, N. B,
Ontarlo VEING chl‘]/erk\V R?bcns IZOSNo;tgu A}\{g. ‘}’Hllllﬁg((lﬁle'r I‘oronto Ont,
VE2DD W. Skarstedt t. Johns ol
Quebec VE2DR _Montreal 33, . Q.
saskatchewan vissQU Mel Millg £.0. Box 803 Sagkatoon

*(tfclal appointed to act temporarily in the absence of a regular ofticlal




INTERNATIONAL FREQUENCY METERS

Equip your lab or service bench with the finest . .,
Discover new operating convenience,

FM-5000 FREQUENCY METER 25 MC to 470 MC

The FM-5000 is a beat frequency measuring device incorporating a transistor
counter circuit, low RF output for receiver checking, transmitter keying circuit,
audio oscillator, self contained batteries, plug-in oscillators with heating circuits
covering frequencies from 100 kc to 60 mc. Stability: = .00025% +85° to +95°F,
+.,0005% +50° to +100°F, +.001% +32" to +4120°F. A separate oscillator (FO-2410)
housing 24 crystals and a heater circuit is available. Dimensions: FM-5000,
10" x 8% x 712",

FM-5000 with batteries, ies and te instruction manual, less oscil-
lators, and crystals. Shipping weight: 16 Ibs. Cat. No. 620-103 . . . . . $375.00
Plug-in oscillators with crystal $16.00 to $50.00

C-12B FREQUENCY METER For Citizens Band Servicing

This extremely portable secondary frequency standard is a self contained unit
for servicing radio transmitters and receivers used in the 27 mc Citizens Band.
The meter is capable of holding 24 crystals and comes with 23 crystals installed.
The 23 crystals cover Channel 1 through 23. The frequency stability of the C-12B
is * .0025% 32° to 125°F, .0015% 50° to 100"F. Other features inciude a transis-
torized frequency counter circuit, AM percentage modulation checker and power
output meter.

C-128 complete with PK (pick-off) box, dummy load and connecting cable, crystals
and batteries. Shipping weight: 9 [bs, Cat, No. 620-101 . . . . . . . $300.00

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR

The International C-12 alignment oscillator provides a standard for alignment of
IF and RF circuits 200 kc to 60 mc. It makes the 12 most used frequencies
instantly available through 12 crystal positions 200 kc to 15,000 kc. Special
oscillators are available for use at the higher trequencies to 60 mc. Maximum
output .6 volt. Power requirements: 115 vac.

C-12 complete, but fess crystals. Shipping weight: 9 Ibs. Cat. No. 620-100 . . $69.50

C-12M FREQUENCY METER For Marine Band Servicing

The International C-12M is a portable secondary standard for servicing radio
transmitters and receivers used in the 2 mc to 15 mc range. The meter has sockets
for 24 crystals. The frequency stability is = .0025% 327 to 125°F, =: .0015% 50° to
100°F, The C-12M has a built-in transistorized frequency counter circuit, AM
percentage modulation checker and modulation carrier and relative percentage
field strength.

C-12M complete with PK (pick-off) box and connecting cable, battenes, but less
crystals. Shipping weight: 9 Ibs. Cat. No. 620-104 . . . $235.00
Crystals for C-12M (specify frequency) $5.00 ea.

KEEPING YOU ON FREQUENCY IS OUR BUSINESS...

Write today for our FREE 1965 CATALOG

18 NORTH LEE  OKLAHOMA CITY, OKLAHOMA
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GOODWIN L DOSLAND WﬁTSN 1952~
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Generol Manager . .7
Communicgtions Mohagér
“Technical Director o

Assislbnt General Monoger

225 Mam St., Newmgton Connecncut 061 H

'.v' . e &

General Counsel . . ." . ROBERT M. BOOTH IR, W3P§ _____
1100 Vermont Averiie, N, w., Washmgfon, D, C 20005

Associafe Counsel .. .. CARTHUR K. MEEN, VEIRX

DIRECTORS

Canada
NOEL B. EATON..................... VE3CT
R.R. 3 Burlington, Ontario
Viee-/rirector: Ctolin C*. Lumbrille. ... ... VE2BK

e
116 Oak Ridge Drive, Bale d'Urfee. (Quebee

Atlantic Division

GILBERT L. CROSSLEY. ............. W3YA
734 West Foster Avenue, State College, Pa. 16801
iice-/Mrector! Edwin 8. Van Deusen . .W3rcp

3711 McKinley St., N.W., Washington, D.C. 20015

Central Division

PHILIP E., HAT LER.........co.onnus ‘OAPG
6000 8. Tripp Ave., Unlmzo. 1. 606"9
Vice-/rtrector: Edmond A. Mcetzger. ... ... W

1520 South l'ourth St., bnrlngﬁeld Illinols 02703

Dakota Division
CHARLES G. COMPTON .. .......... WHBUTO
1011 Falrmount Ave., St. Paul, Minn. 55105
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Delta Division
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29 Snipe St., Lake Vista, New Orleans, La. 70124
Vice-Director: Franklin Classen.. . ..., ., WAWBK
925 North Trezevaut st., Memphis, Tenn. 3X108

Great Lakes Division
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Vice-Director: Charles ¢, Miller. ... ...... JSU
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Hudson Division
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t ‘ice-Director: Stan Zuk. ..., K28J0
13 Jennifer Lane, Port C'hester, New York 10573
Midwest Division
ROBERT W. DENNISTON WONWX
Box 73, Newton, lowa 50208
Vice-1itrector: Sumuer H, Foster, .. ....., WHGQ
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New England Division

ROBERT YORK CHAPMAN, . ....... wiQv
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236 Marlboro st.. Boston, Mags. 03116

Northwestern Division

ROBERT B. THURSTON............ W7PGY
7700 318t Ave., N.E., Scattle, Wash. 98115
Vice-/nrector: R. Rex Roberts. . ......... "PY

W7C
437 Park Hill Drive, Billings, Mont. 59102

Pacific Division
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3618 Mount Ogden Drive, Ogden, Litah 84{03

Southeastern Division

THOMAS l\[ MOSS . .. WHHYW
ox 578, Bast Point. Ga. 30044
l’tcf-/lirpdor Charles J. Bolvin. . .... ... W4HLVV
210 8.W. 27th Lane, l\llaml Fla. 33133

Southwestern Division
HOWARD &, bHEPHERD JR........ WBQJW
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P.O. BOY 1856, Cnrpus ‘Christl, Texas 784()’{

Vi or: Ray K. Bryan.......... .. WAUYQ
’|l7 H\V 61st lcrmc;,l.s(t))kmhnma Clty, Okla.




“It Seems 10 Us...”

EMERGENCY COMMUNICATION

In 1913 one of the first recorded instances of
amateur emergency communication took place
in a middle west area left isolated by windstorm.
Since that time amateur radio has often been
the first, and sometimes the only, means of
communication between stricken areas and the
outside world. Among our outstanding per-
formances have been the 1936 flonds in the
northeust, the Louisiana hurricane disaster of
1957, the Alaskan earthquake of 1964. In each
of these, hams by the thousands manned their
equipment around the clock, providing vital
links for government and relief agencies efforts
to suve lives and property.

The position of the umateur in the general
field of disuster communications has changed
considerably in recent years. Police, fire,
utilities, taxicub and similar radio facilitics,
once almost non-existent, today can and do
furnish a considerable portion of emergency
needs. Even (!B gets into the act, and when
intellizently operated can be a useful adjunct.
In real emergency, the aim is to achieve
communications through whatever facility is
available and — if there is a choice — most
useful.

While organized amateur units, particularly
AREC, still maintain & high state of commu-
nications readiness. there has been a noticeable
drop of individual interest in recent yeurs.
Perhaps it’s apathy. Perhaps it’s un erroncous
feeling that hams can’t be as uscful as in the
past. We'd like to make a few comments and
offer a few reminders.

Amateur radio exists because it functions in
the “* public interest, convenience or necessity.”
Unfortunately every amateur is not required
to prove his own persona! performance in this
area; we are judged as a group, over-all. Thus
we have some free-loaders riding on the publie
service efforts of the rest of us. But the broad
record of achicvement must still remain
high.

gi’ossibly many of us do not realize the
extent to which we, particularly in Cunada and
the U.S., have the opportunity to provide
emergency communications. Many amuateurs
in other parts of the world are denied such
privileges. There have been instances in
Kurope, in the past, when officials at the scene
of a critical emergency refused offers by
amateurs, and insisted upon waiting for the

delayed arrival of a government communica-
tions mobile unit! In another case, an amateur
was convicted and fined for handling tratlic
for relief agencies in a serious emergency, on
the charge he had violated rules against third-
party traffic! Count your blessings, VHs
and W/Ks.

Emergency work is the most important form
of public service because it is the most direct.
While technical developments, special com-
munications projeets, enhancing international
good-will or advancing to. a higher grade of
license ull serve to increuse our stature, there
is nothing like direct contact with the public
interest in emergency communication to put
us aver. And emergeney communication is a
field all of us cun prepare for.

The League’s Amateur Radio FEmergency
Corps., a division of ARPSC, is the vehicle
preciscly tailored to this objective. Another
in its series of nation-wide tests is scheduled
this month (see pp. 30).

We can’t say enough in praise for volunteer
field workers — particularly SECs and ECs —
who devote so much of their personal time to
organize and plan the local and sectional
groups for maximum performance when the
fHood or hurricane or tornado strikes. They
need more of your help and cooperution — und
participation. Regular drills and meetings ad-
mittedly sometimes get boring after a while,
but continuing familiarity and practice is
essential in preparing to do a good job. (Can
vou imagine the status of ovur country’s de-
fense if the Strategic Air Command crews
let themselves get bored and indifferent in their
daily drill missions and flights?) Yes, we're
volunteers, but in a good ecuuse— personal
satisfaction, the knowledge that we are con-
tributing to our community, and - equally
important — to our beloved aumateur radio,
in improving its record of public service readi-
ness and performance.

Participation in an emergency group is far
from being all work and no play, all duty and
responsibility and no fun. There is just no
substitute for the camaraderie and cohesive-
ness and spontaneous enthusizsm of a group
of hams who are proud of themselves nnd
proud of each other —and know thut what
they are doing is the greatest thing in amateur
radio. So don’t stay out of it because it’s “‘no
fun.”” It’s the greatest sport there is!
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Would you know what to do when disaster
strikes? How could you best help? What fre-
yuency or bund would be most appropriate?
Who is your local Emergency Coordinator?
What plans exist for group endeavor?

If not, start learning and doing today! In-
quire of your local club officers for first con-
tact. If that fails to put yvou in touch with the
EC, write the appropriate SEC (page 31
this issue), the SCM listed on page 6 of this
and every issue of QST, or to Hq. Enlist in

the AREC and cooperate with your EC.
Should you find there is none at the moment,
vet together with other hams in the aren and
select a candidate for recommendation to the
SCM.

There is still plenty of opportunity for the
amateur service to show its mettle 'n the ield
of emergency communication. To achieve this
end, and further accomplish the long-term
preservation of amateur radio, the League
needs your support. O5F—

COMING A.R.R.L. CONVENTIONS

October 1-3 — Ontario Province, Sud-
bury

January 22-23, 1966 — Southeastern Di-
vision, Miami, Florida

March 19-20. 1906 — Michigan State,
Saginaw

April 22-21, 1966 — ARRL National, Bos-
ton, Massachusells

May 28-29, 1966 — Roanoke
Natural Bridge, Virginia

May 27-29, 1966 — Southwestern Divi-
sion, Anaheim, California

- Strays %S,

Vinners of the Pennsylvania Junior Academy
of \meme Stute Congress this year include several
rudio amuateurs. K3ZDR took second pluce and
WA3CZJ received honoruble mention, both in
physics. It wus their second year representing
the center of the state at the competition. Other
hams participating in the affair were K3PMC
and KN3TXW.

Division,

We regret to report the death by electrocution of
another radio amuateur. After an eveuing of oper-
uting, YM4GT reuached over and switched off his
desk lamp and was eclectrocuted. Shock was not
from the high voltage in the rudio equipment, but
from the u.c. mains current. This is a tragic re-
winder to ground all equipment, even the desk
lump. Switch to Safety.

On June 21, 150 Science-Fair winners from ull over
the (7. S. were given a one-week cruise aboard a U. S
Navy ship at Norfolk, Va. Among the Science Fair
“crew’ were KSUEM, K3YYJ, K3QVA, KN3BPD,
WA4QMP, WA4DMC, WN4VUF, KN4WNT,
WASMLF, WASLPI, WAYIHT, \WNYPOA,
WAQIZR, und KOFCW.

John Spooner, K2JCG, Plant Manager of RCA's
Somerville (New Jersey) semiconductor piant,
recently received the U. 8. Air Force Zero Defects
Progrum Participation Award on behalf of RCA
omployees. The wuward is part of a program to
achieve greater efficiency by encouraging and moti-
vaticg pesple to do their jobs right the first time.
The plant has shown better than a 2U-per cent
improvement in over-all quality levels, in spite of a
substuntinl increase in production schedules. The
Somerville plant manufuctures and engineers many
types of trausistors and semiconductor devices.
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Northern Culifornia hums are invited to tune in
to a new program on amateur radio presented each
Sunday at 10:15 s on KPFA (941 Me. f.m.).
Ciene Bergman, WB6IBU, prepares the weekly
program which covers all aspects of umateur radio.

— e o e

K9LQE seuds in these *‘key twisters’’ for practice
on your hand or bug kev: Horses possess horseshoes;
pisces horoscope prophesies cheer es hope; spees es
eyepicces espy evesores; sorcerers choose error s
oppress psychos; spicy sez she es poohpooh es heresy
sez he; roscoe and rose ross cherish irish roses es
choose Ohio or Hoosier poppies.

K9CRP/5, 1600 Bernard $t.. Denton, Texas
76201, would like to hear from other radio smateurs
interested in pyrotechnics and amuateur rocketry.

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when you
write Leupue Headquarters. Use ours, toa. [t's
06111,

Father Raoul Lapointe, VE2AHW, has published
a “Little Dictionary for Listeners of the Short
Waves.” The dictionary is basically English-to-
French and contains technicul, operating and
general-term words and phrases. Single copies are
H0¢. Any profits from the sale of the dictionary will
be used to assist missions in Haiti. Order directly
from VE2AHW, cp. 700, Bagetville, P. .,
CANADA.

OUR COVER

Sturting on page 64 of this issue is the full
report of the 1965 ARRL International
DX Competition. A few of the active par-
ticipants in this popular ARRL contest
are shown on our cover. They are: Top
row (L to R), PY230, 2nd high PY c.w.
and top YL score; CR4BB, Cupe Verde
c.w. leader; VK2IO, third high VK c.w.
Second row, VP3HAG, British Guiana
phone score of over 250,000: YV5BKA,
“nd high YV ecw. Third row FG7XL
(aund XYL), top single-operator phone in
North America; DM4YPL (now DM2-
CZL), top German ec.w. Fourth row,
EP2RC (K1KOM), top Iran c.w.; EA4GZ,
top Luropean phone single operator:
PI3CD, 2nd high phone in Netherlands
Antilles.

QST for



Improved Selectivity

and Tun ing Fase

BY TED CROSBY,* W6TC

by the tuil and couldn’t let go. Substitute
“HBR Receiver” for “hear” and you’ll have
my predicament exactly!

Little did I realize what 1 was getting into
when the HBR-14 communications receiver was
described in the July 1957 issue of QST. Over
the intervening years that original design hus
been progressively moditied and retined, with
the popularity of the HBR receivers snowball-
ing all the while. Somewhere ulong the line one
would think that finally there would come a
time when the subject matter would have been
covered sufficiently and the project could be
ullowed to live or die on its own merits, but
always there remain some loose ends.

Primarily this will be a manusecript covering
such “lonse ends,” and not a detailed description
of the HBR-13C which graces the pages of this
article. This particular receiver is rather cown-
plex and is not recommended as a suitable

I aM reminded of the fellow who had the bear

*28901 Crosby Drive, Sun City, California 92381,

October 1965

BR Developments

A good basic design can live on indefi-
nitely, with the help of occasional mod-
ernization and improvement. Such has
been the history of WGTC’s series of
HBR receivers. Here are the latest of
indefatigable Ted’s refinements, most
of them incorporated in the HBR-13C
illustrated. The receiver itself is the
handiwork of WA4ZNIL

project for the inexperienced, but it will serve
admirably as an example of some of the loose
ends to be discussed subsequently. Many of its
cireuit modifications and refinements are eusily
adaptable to its less pretentious predecessors.
In large part, the HBR-13C is the brain child
of my good friend and collaborator, Alex Stew-
art, WA4ZNI. In his approach to me for any
worthwhile suggestions for this, his third HIBR
receiver, Alex had two primary thoughts in
mind: first, the receiver must be built with
standard and easily obtainuble parts; second,
the 398 Kddystone dial must be centrally lo-
cated. As for the circuitry and chassis layout,
he was wide open to any and all suggestions.
The transformer-coupled 1610-ke. first-i.f.
amplifier stage, back-to-back 100-ke. transfor-
rer-coupled second-i.f. input stage, and 6BCS
first, mixer, plus some additional minor modifica-
tions, had proved satisfaictory in some of my
own equipment and the cireuits were passed
ulong to Alex, together with somne suggestions
for a workable chassis layout. He took it from

The HBR-13C, built by Alexander
Stewart, WA4ZNI, is the basic HBR-11
or HBR-12 plus the additions and mod-
ifications described in the text. Major
electrical changes are the addition of
an amplifier stage at the first inter-
mediate frequency (1610 kc.) and one
more transformer in the 100-kc. second-
i.f. amplifier. The mechanical arrange-
ment permits centering the large
Eddystone dial.
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Fig. 1—Circuit diagram of the HBR-13C. Fixed resistors are Y2-watt composition unless otherwise indicated. Fixed cu-
pacitors are ceramic except M = mica, SM = silver mica, P = paper or Mylar.

Cy, Cg, C3, C4, Cio—See coil tables,

Cs—3-section variable, 5.5-23 pf. per section (Miller
2102).

Cs—Internal tube capacitance; external capacitance not
reavired.

C;—2-pf. dipped silver mica.

Cs—1-pf. dipped silver mica.

Cy—10-pf. variable, screwdriver adjustment (Hammar-
lund MAPC-15, cut down to two rotor and two
stator plates).

there, adding some ideas of his own. The appeur-
ance of the tnished product speaks for itself,
while the receiver's performance actually is
superior to its eye appeal.

Those readers who have followed this QST
series und possess the necessary background and
skill will find the coostruction of an HBR-13C

12

Cj1—15-pf. variable {Hammarlund MAPC-15B8).

Ci2—50-pf. variable {Hammariund MAPC-50B).

Cia—Dual electrolytic, 60 uf. per section, 450 volts
(Sprague TUL-2772 or equivalent),

CR1—CRg, inc.—Silicon, 600 volts p.i.v. {International Recti-
fier type 1N1096, or equivalent).

CRs—High back-resistance diode (1N54 or equivalent).

Ji, J2—Open-circuit phone jack.

J3, Ja—Pin jack (insulated type).

Ly, L2, Ls—See tables.

relatively simple. I'or the newly intcrested, the
June 1961 QST article, in which the need for
the reasonably large cabinet and subchassis-
mounted front end was explained, if the large
No. 898 kddystone dial is to be employed,
would be mandatory reading. Of equal impor-
tance, the March, 1963, April, 1963, April, 1964,

QST for
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Ls, Ls—4 henrys, 90 ma. (Triad C-9X).

Mi—0-1 d.c. milliammeter (Lafayette 99-2513 or
equivalent),

P1—Fused line plug for type 3AG fuses.

R1, R2, R3, Rs, Re— Wire-wound contrcl, not over 1% inches
in diameter (Centralab WW or equivalent).

R4—0.5-megohm control, audio taper.

RFC;—22 turns No, 22 enamel, close-wound, inside diam-
eter V4 inch, self-supporting.

RFC2—12 turns No. 22 enamel, close-wound, inside diam-
eter Y& inch, self-supporting.

S1, S4—D.p.s.t. toggle {must be small 3-amp. type).

S2, S, Se—S.p.s.t. toggle {must be small 3-amp. type).

Ss, S7—D.p.d.t.toggle (must be small 3-amp. type).

and July, 1064, issucs of QST contuined articles
covering the general constructional :und align-
ment procedures applicable to all HBR receiv-
ers. With this material ulmost any amateur of
avernge background und building experience
should be able to take it from there.

It has always been my aim to keep the design

October 1865

PHONES
HI - IMP.

}-o"}_*’_\' PHONES
. {2000 OHMS OR MORE)
- J

1

+245

S3—S.p.d.t. toggle (Must be small 3-amp. type).

Tia, Tin—1800-kc. i.f. transformer, slug-tuned (Miller
1730); padded with 62-pf. silver-mica capacitors
and tuned to 1610 kc.

T:a, T2, T3, T4—100-ke. if. transformers, slug-tuned
(Miller 1709 or 1710; see text).

Ts—100-ke. b.f.0. coil, slug-tuned (Miller 1711).

Ta—Audio output; 7000 /4 ohms, 40 ma. primary (Triad
S-7X or Stancor A3878).

Tr—Power transformer; 520 to 550 volts c.t., 90-110
ma.; 6.3 volts, 4-5 amp. (Stancor PC-8420
or Triad R-12A).

Y1—3500-kc. crystal.

Y2—1710-ke. crystal,

of sn IIBR receiver as simple und straightfor-
ward as possible, although never overlooking
the fact that the receiver must do u first-class
job. "The sceveral modifications to be discussed
were made with that thought in mind: to be
most, effective us to results, but not difficult in
application.
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The Transformer-Coupled First-1.F.
Amplifier

This modification provides two additional
tuned circuits at this point in the circuit for
improved nearby-channel selectivity, as well us
an appreciable increuse in gain.

My own HBR-12 wus moditied by mounting
the 6BH6 electron-cuupled first oscillutor atop
the chassis alongside the 6U8A pentode first
mixer, as suggested in the April 1964 QST arti-
cle. This modification — which works perfectly
and is recommended — left an unused 7-pin
miniature tube socket centered immediately
below the Ly coil socket at the lower edge of the
rear chassis wall. It wus eusy to discard the two
1731 link-coupled first-i.f. ¢oils, mount the two
1730 i.f. transformers on either side of the 7-pin
socket, and rewire the first-i.f. amplifier stage
a8 shown in the HBR-13C schematic, Fig. 1.
The improved performance is well worth the
time and etfort.

When padded with the specified 62-pf. silver-
mica capacitors, the 1730 transformer is reso-
nant ut 1610 ke. when the lower slug is approxi-
mately 4 turns in and the upper slug is about 7
turns in from the two extreme outer ends of the
shield cun. The two transformers will extend
ubout 1 inch beyond the rear wall of the Wyco
No. 7723 cabinet, and a suitably located cutout
in the rear wall of the c¢abinet will be required.

I will warn those who muke this modification
to an existing HBR-12 that as there is now an
amplifier tube with manual gain control located
between the first- and second-mixer tubes, there
will appear to be less guin at a retarded setting
of the i.f. gain control uy compared to the gain
at this same setting when the wide-upen cou-
pling of the 17318 was used. The bius voltuge
provided by the original 10,000-ohm if. guin
control is such that the 6BJ6G, 173, is nearly
inoperative with the gain control fully retarded.
It is for this reason that the 5000-ohm if. guin
eontrol is specitied in the HBR-13C «circuit.
Not that this is of real concern, since the 6B.J6
“does its stulf” equally well when the i.f. gain
control is advanced: the difference is only a mat-
ter of the degree of rotution.

The 6BC5 first mixer in the HBR-13C i8 no
better nor worse than the BUSA nuxer at this
spot: it was substituted because it recuires less
chasgis spave and is lower priced. Furthermore,
if Pins 2 and 7 of the first-mixer socket ure con-
nected together externally, as called for in
Fig. 1, u 6AGS5, 6CB6, or 6DL6 can be used with
equally good results. The operating character-
istics of individual tubes of uny one type are not
necessurily identical. If several tubes are avail-
able, try them. Some work better than others
a8 mixers.

Back-to-Back 100-Kc. I.F. Transformers

The objective here is improved skirt selectiv-
ity for the over-all receiver. Because of the much
lower frequency employed in the second if.
amplifier, this modification is more effective in
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Table I
Tpned Circuit Data

All coils wound with enameled wire on |'4-inch diameter poly-
styrene 5-pin plug-in forms (Amphenol 24-5P). ‘T'aps are counted
from “*cold'* end of coil.

On A" eails, turns should be evenly spaced to length specified;
"B’ coils are close=wound. “A"" and “B"' coils wound in same

direction,

3.5 Mc.

closc-wound, then 334
turns spacced Li inch,
then 4 turns
wound, tapped at 3114
turns;itotal 36%% turns),

Lsa: 15 turns No.22, close-
wound. then 3% turns
space-wound over g
inch; tapped at 1814
turns (total 1834 turns).

C1, (3 — 50-pt. air padder.

('3 — 75-pf. air padder.

Cy — None.

(10— 5-pf. N750 cerarmic.

elose- !

{ Lia, Laa: 29 turns No. 26, | Lin: 574 turns No. 26,

spaced %4 inch from Lia.
Lag: 9% turns No. 26,
spaced 3 inch from Laa.
¢ Law: 11% turns No. 26,
spaced s inch from Lga.

7 Me.

Lia,Laa: 6% turns No. 22,
close-wound, then 16
turnsspace-wound to an
over-alllength ot 1 inch;
tapped at 934 turns (to-
tal 22¢ turns).

Lsa: 6% turns No. 22,
close-wound. then 7
turns space-wound toan
over-all length of 9
inch: tapped at 1314
turns (total 1334 turns).

"y, C3 — 50-pf. air padder.

s — 50-pt. ait padder.
(' — 6%-pt. silver mica,
Cro— 10-pf. N750 ceramic.

Lyp: 2%% turns No. 286,
spaced Uz inch from Lia.
L2p: 3%« turns No. 26,
spaced 34 inch from Laa.
Lag: 10% turns No. 28,
spaced Yz inch from Laa.

14 Me.

21 Me.

28 Me.

Laa, Loa: 11% turns No.
29, length 'Sic inch:
tapped at {!4 turns.

Laa: 8% turns No. 22,
length %4 inch; tapped
at Xl4 turns.

(Y, ('3 — 25-pf. air padder.

!y — §0-pf. air padder.
'y — 180-pf. silver mica.
("o — 15-pt. N750 cerawic.

Liy: 3% turns No. 26,
.paced 8¢ inch from Lia.
Lon: 3%« turns No. 26,
apaced e inch from Lea.
Lsn: 117 turns No. 26,
spaced Y inch from Laa.

Lia, Lza: 8% turns No. 22,
length 7% inch; tapped
at 214 turns.

Lia: 5% turns No. 22,
length 3¢ inch; tapped
at 114 turns.

(', ('g — 25-pf. air padder.

(3 — 50-pt. air padder.

!y — 130-pl. silver mica.

(o — 10-pf. N750 ceramic.

Lia. Laa: 5% turns No. 22,

length '34 inch; tapped

at 2%% turns.
Lga: 5% turns No. 22,
length b inch; tapped at
514 turns,
™, Ca — 25-pf.air padder.
(‘s — A0 pt. air padder.
(‘4 — 47-pf. silver mica.

] Lig:

3%% turns No. 26,
spaced 34g inch from Lia.
L2p: 374 turns No. 26,
spaced *fs inch from Lag.
Lip: #%% turns No. 26,
spaced 2% inch from Lsa.

28,
3xinch from Lia.
Lon: turns No 26,
spaced 34 inch from Laa.
Lan: 8%« turns No. 26,
spaced 84 inch from Lsa.

U yq— 10-pt. N750 ceramie. !

Note: Use cuil socket pin arraugement shown in Iig. 1.

this respect than is the first-i.f. modification.
When both modifications ure completed the
passband of the receiver will be just about as
nurrow as can be satisfuctorily employed for
s.8.b. reception. By the sume token the single-
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Plan view of the receiver. The plug-in coils are in separate compartments, with the r.f. stage at the left front mixer
directly behind, and the h.f. oscillator to the rear of the three-gang tuning capacitor. The i.f. systems parallel the front-end
compartment; the 1sti.f. behind and the 2nd i.f. to the right (as viewed from the panel).

The b.f.o. is in a separate shield box at the right.

Table II
General-Coverage Coil Data

All coils wound on 124-inch diameter 5-prong forme (Amphenol
24-5P), All coils wound in the same direction.

Lia, Laa: 834 turns No.

Lip: 2% turns No. 26
22  enamel, spacc- enamel, close-wound,
wound to a length of spaced 5t inch from
54 inch, tapped at 854 Taa.
turus. | Lap: 27% turns No. 26

Lsa: 654 turns No. 22 enamel, close-wound,
enamel, spacc-wound space %z Inch from

14-17 Me. to a length of 3¢ inch, Ina.
tapped at 656 turns. « Lzp: 57 turns No. 26

, Ca: 25-pf. APC air ' enamel, close-wound,
padder. spaced %4 inch from

Ca: 25-pf. APC air TaA.
padder.

Cq: None used.

C10: None used.

L1a, Loa: 8 turns No. 22 | Lig: 274 turns No. 26
enamel, clese-wound, enamel, close-wound,
followed by 5% turns spaced 344 ch from
space-wound, to a to- lia.
tal coil length of % | L2g: 3% turns No. 28
inch  (total 1334 enamel, closc-wound,
turns), tapped at 1334 spaced 4 inch from
turns. Laa.

9-10.8 Me. Lsa: 1034 turns No. 22 | Lsp: 7% turns No. 26

enamel, space-wound enamel, close-wound,
to a length of ¥4 inch, spaced (s inch from
tapped at 1034 turns. L3a.

C1, Cq: 25-pf. APC air
padder.
Ca: 25-pf.
padder.
Cs: None used.
Cio: None used.

APC air
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signal e.w. performance also will be noticeably
improved.

With this back-to-back arrangement the gain
is slightly less than when u single transformer is
employed, but again this i8 of no renl concern
since u correctlv-functioning HBR  has more
pain than cver is needed. Also, the additional
gain provided by the 6BJ6 first-i.f. wmplifier
more than takes care of this insertion loss.

Ton can be o Miller 1710 transformer, us spe-
cified for the originul HBR-12 receiver, but
Bill Courtney, K6GiEK, chief engineer for the
J. W. Miller Clo., recently came up with an
improved and sharper-tuning version desig-
nated the 1709. The 1709 and 1710 are physi-
cally interchangeable. Iilectrically, the 1700 is
definitely the better performer, and when used
in the HBR-13C ecircuit. will provide c¢.w. and
s.s.b. performance excelled by very few commu-
nications receivers. The 1709 is resonant at 100
ke. when both the upper and lower tuning slugs
are 2 to 3 turns in from the two ends of the shield
can, a8 compared to the 5 or 6 turns required
for the 1710.

This back-to-back 100-ke. if. transformer
idea cun be cenlarged upon, of course, to the
point of using the arrangement throughout the
second i.f. wnplifier, provided that allowance is
made for the progressively narrower passband
and loss of gain us transformers are added. Six
1709 transformers in u two-stage second-i.f. am-
plifier will provide superlative c.w. performance,
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hut would be much too sharp for phone, even
of the as.b. variety. Five 1709s, with double
transformers employed for 7> and 7’3, but with
a single 1709 at 7', will provide o similar type
of performance, und can be used for s.8.b. pro-
vided the b.f.o. frequency is kept not more than
500 eycles from the center of the passbund, and
provided considerable clipping of the audio-
frequency response can be tolerated. The four-
transformer arrangement, used in the IHIBR-13C
is the recommended one for general use.

Most HIBR-12 builders used McCartney’s sili-
con-diode rectitiers (April 1963 ()ST) and then
mounted the dual 60-gf. filter capacitor in the
spot T specified for the 5V4 rectitier tube. This
feaves chassis wspuce for mounting the 7ai
L00-ke. transformer immediately to the right of
the original 7% unit. In my own HBR-12 the
gilicon diodes were mounted underneath the
power trunsformer as an afterthought. The 5V4
tube sucket then was removed and the filter
eapucitor reinstalled at that location. The filter-
capucitor original mounting hole wus covered
with an sluminum plate, secured to the chassis
with self-threading metul screws, and the Zen
transformer then was mounted immedistely to
the right of the original 7’2 input transformer.

The New Miller 2102 '‘Polar’’
Tuning Capacitor

Many readers will huve seen the “New Ap-
paratus’* item on Polar tuning capucitors which

appeured on page 16 of August 1964 QST. I will
agree 100 per cent with everything said except
the possible use of the then-availuble C28-143
model in an IIBR receiver front end. For several
reusong this recommendation wag in error. A
considerable exchange of correspondence be-
tween Col. F. 1). Harris of British Radio-Elec-
tronics and myself followed immediately, and
the nwnufacturer has since mude uvailable a
special three-section tuning capacitor designed
specifically for use in the front end of HBR
receivers, provided it is used with the coils speci-
fied in March 1963 ST and listed here. in
Table 1.t The J. W. Miller Co. is distributing the
cupacitor in the U. 8. us Miller type 2102.

This special Polar capacitor employs an off-
set-plate arrungement similar to that used in
the Miller 1461-BS cupucitor, and provides an
almost identical near-lineur tuning character-
istic with the tapped coils used in the HBR
front end. The 2102 is almost identical to the
1461-BS in width and length wund is easily sub-
gtituted for it. Because of its cxtremely low
torque and immunity to mechanical backlash,
the 2102 definitely is reconunended over the
1461-BS, regardless of its somewhat higher cost.

Two threaded bolts 11{ inches long, with six
matching nuts, ure supplied with euch 2102.
The bolt heuds must be hacksawed off, leaving
two studs approximately 1 inch long. These

1 Bee coil-sketch correction in April 1964 QST

The rectangular chassis cutout gives access to the bottom of the front-end section, which is on a separate chassis of its own,

The i.f. section is to the bottom and right of the cutout in this view. Power-supply components are at the lower left.
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studs are threaded into. the mounting holes at
the two ends of the capacitor frame and locked
in place with nuts. The cupucitor then can be
mounted above the chassis at the required
height and locked into position with nuts placed
above and below the chassis top, as described
on page 15, March 1963 @S7. It is extremely
important that the capacitor shaft and dial-
drive head be almost perfectly uligned, both
vertically and horizontally, and that a Millen
39006 flexible coupling be used at this point.
Otherwise drag, bind and mechanical backlash
quite likely will be present.

Equally important is the selection of the
correct, end of the double-ended Polar shaft.
The narrower cut-out end of the stator plates
must appear at the left-hand side of the capaci-
tor frame, as viewed from the front or panel
end of the unit, when the capacitor is correctly
mounted. If the capacitor is reversed, the fre-
quency coverage will be nonlinear in the extreme.

There is a likelihood of v.h.f. parasitic oscilla-
tions in the r.f. amplifier stage when this low-loss
capacitor is used with the coils and short leads
employed in an HBR front end. This explains
the two homemade parasitic-suppressor chokes
in the plate and screen circuits of the 6.AZ& r.f.
amplifier tube. The two chokes should be sepu-
rated by the maximum possible distance to
reduce stray coupling to the minimum.

Note that in the HBR-13C schemnatic, Fig. 1,
the original connections to the primary of Le
have been reversed, with the 6AZ8 plate now
connected to Pin 5 of the Lg coil socket rather
than to Pin 1. This change results in u ore
stable r.f. wmplifier stage at both the normal
operating frequency and the parasitic frequen-
cies as well, especially the latter. This is a “must”’
when the 2102 is substituted for the 1461-BS.
In some instances vne less turn in the primary
coil (Les) also will be required as an r.f.stage
stability measure when the 2102 is employed.

Miscellaneous HBR-13 Modifications

Note the s.p.d.t. toggle switch, Sg, which
Alex incorporated into his HBR-13C recciver.
Those who work both c¢.w. und phone can have
the choice of either monitoring of the local
transmitter's c.w. signal, or a muted receiver
during phone transmissions. It is not necessary
that Sy be panel-mounted. HBR-12 owners can
use most any vacant spot on the chassis, pre-
setting Ss to the position desired during any
particular operating session. With the decou-
pling resistors und bypass capacitors mounted
directly at the related circuit components, the
dress and length of the Ss leads are not critical.

The HBR-13C a.g.c. circuit uses a single
germanium diode and separate buses to the r.f.
and first-i.f. stages. By eliminating the delay
voltage previously used, difficulties from diodes
with subnormal back-resistance characteristics
are eliminated. However, uny diode which shows
less than 3 megohms back resistance on the 12
10,000 seale of a 20,000-0hms-per-volt ohin-
meter should be discarded on general principles.
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(In passing, here’s a useful tip: When the ohm-
meter leads are properly connected to indicate
the back resistance of the diode, the positive
lead of the olunmeter will be connected to the
cathode of the diode. It is this end of C'Rs which
goes to chassis ground in Fig. 1. The same check-
ing procedure will identify the cuthodes of
('R} — ('Ry, inclusive.)

The revised a.g.c. circuit applies only partial
a.g.c. voltage to the r.f. und first-i.f. amplifier
stages, which tends to improve the weak-signal
response of the receiver when a.g.c. is used.
Which reminds me to mention something: It is
not too well known that the effective input
capacitance of an r.f. amplifier tube decreuses
with an increase in negative grid-bias voltage.
If the r.f-i.f. gain controls are sufficiently ad-
vanced so thut u.g.c. bias voltage is developed
—ay indicated by the action of the S meter —
the effective cupacitance across Lis will be de-
creased slightly because of this phenomenon.
To compensite, the capacitunce of the antenna
trimmer, (11, must be increased slightly, reso-
nance being indicated by maximum reading of
the S meter. If the a.g.c. now is turned off, the
r.f.stage grid circuit will be thrown out of
resonance because of the removal of the a.g.c.
bias, and the over-all gain of the receiver in
some instances actually will be less with the
a.g.c. off than on. [t follows that the correct
method of checking the etfectiveness of the w.g.c.
is to be certain that the antenna trimmer is
tuned to resonance in the off as well as the on
position of the u.g.c. switch.?

The small speaker mounted in the upper-left
corner of the HBR-13C shouldn't he taken too
seriously. Alex pluced it there mostly for visually
balancing the S meter. It will serve in a pinch
when nothing better is available. However, for
e.w., its almost complete lack of low-frequency
response is an asset rather than o liubility. If it
did have adequate low-frequency response, the
inevituble mechanical vibrations would set up
microphonic problems — always to be expected
from this type of construction.

A Potpourri of Loose Ends

Often I'm queried about front-end coils for
the broadeast and 160-meter bands. Sorry, but
these wre impracticable; the range of the tuning
capucitor 18 too small for the required frequency
coverage at these relatively low frequencies.
Also, in both instunces the frequencies are too
close to the receiver's first i.i. for trouble-free
operation.

There have been numerous requests for infor-
mation concerning weneral-coverage coils for
some particular frequency range, or the magic
formula for figuring out the specifications for
such general-coverage coils. Again my reply of
neeessity is a rather negative one. The relatively
small range of the tuning capacitor is the limit~

¥ This detuning effect is most pronounced when the first
stage is opersted in the highly-regenerative condition that
results when the ecoils are adjusted as described in eaclier
articler hy WOTC, und when a low-C' grid tuned circuit is
used. - kditor,
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ing factor insofar as the general-coverage capa~
bilities of an HBR receiver are concerned.
And a magic formula for the lumped-capacitance
tapped-inductance type of coil used in an HBR
front end appears in no reference book to my

knowledge.
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Fig. 2—Scale drawing of mounting plate for vernier drive.
Exact locations for escutcheon mounting holes can be de-
termined by temporarily mounting the vernier drive and
piate on the 598 dial shaft. In the complete assembly the
recessed dial knob covers the vernier. Use a 1% inch
socket punch to form the center cut-out.

However, two sets of general-coverage coils
have been built, und data on them are given in
Table [I. The 14-17-Mec. coils were designed
for use with crystal-controlled v.h.f. converters
which huave 14-Mec. output, while the 9-10.8-
Mec. coils cover a very uctive segment of the
apectrum, including the many short-wave broad-
custing stations around 9.5 Me. and the 10-Me.
signals of WWV. T am aware that 14 to 18-Me.
coverage would have been desirable for the first
get, but we are stymied due to the limitations of
the tuning capacitor. Even so, most of the activ-
ity on a v.h.f. band will be covered by the 3-Mec.
range of these coils.

The trick to obtaining maximum frequency
coverage with either set of coils is to adjust the
turn spacing of the first-oscillator coil, Lza,
go the APC bandset capucitor is just stightly
meshed at the lower-frequency end of the spe-
cified range. The primary-secondary coupling
and tracking adjustments of the Ly und Le cuils
Jduplicate the regular procedures.

The fourth harmonic of the 3500-ke. cualibra-
tion oscillator is used to spot the 14-Mec. reso-
nant point at 2 on the 598 dial scale in the fivst
instauce, while the third harmonic of this oscil-
lutor provides a 10.5-Me. check point which
should be spotted at upproximately 75 on the
gcale in the second case.

A Tuning-Mechanism Modification

The only drawback to the 598 kKddystone
vernier dial is that its tuning ratio i8 no more
than 10 to 1, which leaves something to he
desired insofar us accurate tuning of an s.s.b.
signal i8 concerned. An externally-mounted 6-to-1
Jackson vernier drive supplies the solution in a
most satisfactory fushion, and st low cost.
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Despite its extremely small dimensions, this
little gudget possesses the same smoothness and
lack of hacklash inherent in the Eddystone dial.
In tandem, the two vernier dJrives provide
“golid-as-u-rock” 60-to-1 tuning ratio which,
in my opinion, leaves nothing to bhe desired.
When used with the corvectly aligned drive shaft
of a 2102 capacitor the 2'4-inch-diameter Kddy-
stone knob ecan be spun from one end of the
dial scule to the other in u matter of seconds,
and with a single finger.

The approximuate size and shape of the ex-
ternally-mounted aluminum supporting member
is given in Fig. 2. If all of the mounting holes
are slightly oversized, there will be no difficulty
in getting a perfect mechanical tit, which would
not be the case if the aluminum support were
forced into position at one or more points. It is
imperative that the Jackson drive socket exert
no inward pressure on the tuning-capacitor
shaft, hecanse binding and dragging would be
the inevitable result. The aluminum support
should be given several couts of quick-drying
black spray enamel prior to its installation.

For the moment at least, these comments
bring things pretty much up to date. If there
are any reasonable questions I will continue to
try to answer them to the best of my ability.
However, again 1 would remind some of the
more thoughtless thut I shouldn't be required
to pay for the privilege. A stamped, self-ad-
dressed envelope in every instance, please! [H&F—

Many of the QST issues named by W6TC are out of
print and are no longer availuble from ARRL
Headquarters. However, a lurge schematic, scale
drilling templates of the panel and chassis, and
& X 10 prints of the photographs appearing in this
article, together with data on the construction of the
HBR-13C, are available ut a nominal price covering
the cost of reproduction. Particulars eun be oh-
tained by writing Alexander Steward, WA4ZNI,
916 (‘roton Drive, Alexandria, Va. 22308,

Ha. has received a few complaints about loosening
pagesin the new v.h.f. book. Any press runinvolving
thousunds of bouks is bound to produce a sub-
standard copy now and then, but investigation this
time shows a portion of the run may have been with
deficient binding. If you have this difficulty, please
return the book to us for replacement.

Stolen Equipment

A Collins KWM-2A transceiver (serial number
12683) and power suppiy (serial number 14333)
were stolen from the Air Force MARS station at
Sheppard Air Force Base, Wichita Ialls, Texas.
Also taken was an Electro-Voice microphone. Any-
one with information should contact Chester Lud-
Jam, WASCMC, 2309 Bullingtou St., Wichita Falls,
Texas 76301.
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Crystal-oscillator keying problems
are avoided through the use of an un.
keyed ‘‘silent’’ transistor crystal os-
cillator that plugs into the transmitter
crystal socket.

Improved Break-1n
Keyz'ng

for
Crystal-Controlled

Cathode-Keyed

Transmitters

BY ARTHUR C. ERDMAN,* W8VWX

teansmitter in which all exciter stages, in-

¢luding the crystal oscillator when it is
used, are keyed in the common cathode lead. As
with most keyed crystal oscillators, rather critical
adjustment of the plate tuning is necessary to
obtain good keyving characteristics.  Unfor-
tunately, an adjustment found satisfactory for
one crystal is not likely to hold for other crystuls,
and it becomes a nuisance to have to make the
necessary readjustment each time frequency is
changed.

The author’s solution to this difficulty is the
simple adapter unit shown in the photographs.
This adapter consists of a transistor crystal oscil-
lutor, complete with its own power supply. This
unit, when plugged into the crystal socket of the
transmitter, drives the original crystal-oseillator
tube as a buffer amplifier. I{eying problems are
avoided by allowing the adupter oscillator to run
continuously. Because of the complete shielding
of the unit and the low power level, the signal
cannot normally be heurd in the receiver, so the
break-in feature is not sacrificed.

Tma author operates a modified Knight T-150

Circuit
The circuit of the adapter is shown in Fig. 1.
The oscillator is a Pierce type. It draws about 1
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Fig. 1 —Circuit of the crystal-oscillator adapter. Capacitors
are mica. BTy is a penlight cell. P is a plug to fit the trans-
mitter's crystal socket (see text), S; is a
miniature slide switch,

ma. from the 1.5-volt battery. Since the output
circuit is untuned, it is not necessary to neutral-
ize the oscillator circuit in the transmitter to use
it us a buffer wmplifier.

The original crystal-oscillator circuit in the
T-150 is a Pierce in which the screen of the 6CL6
oscillator tube serves as the plate, as shown in
Fig. 2. This makes it necessary to ground the side
of the transmitter's crystul socket which goes to
the screen through a blocking capacitor. 1 made
this connection by simply attaching a short lead,
terminated in a grounding clip, to the case of the
unit. When the unit is plugged into the trans-
mitter's crystal socket, this lead is clipped onto a
convenient point on the transmitter chassis. The
adupter must be plugged into the crystal socket
8o that the grounded side of the udapter is con-
nected to the socket terminal that goes to the
screen blocking capacitor, of course.

Construction
The unit is constructed in a 135 X 21% X 234-

inch Bud Minibox (type C'U-2100A), as shown in
the photographs. The plug by which the unit is
plugged into the transmitter’s crystal socket is a
Mosley type 343-PK. This plug, originally de-
signed us a termination for 300-ohm ribbon, tits
into a standard crystal socket (!4-inch pin spac-
ing) when the central locating pin is removed.
Two holes ure drilled through the plug so that it
may be fastened against one end surface of the
box with No. 4 machine screws and nuts after
drilling clearance holes for the pins. The battery
211 Garden Roud, Columbus, Ohio 43214, -

Grounded,

Fig. 2—In transmitters using modifled Pierce oscillators,
the adapter should be plugged into the transmitter crystal
socket in such a direction that the grounded side of the
adapter connects to the screen blocking
capacitor, as indicated here,
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Interior view of the crystal
adapter, showing the penlight
battery in the foreground,
power switch on the left, and
the adapter plug at the right.
The transistor and other small
components are mounted on a
soidering-lug strip at top
center

switch is mounted in the opposite end of the box,
and the erystal socket (Millen 33102) on the back
wall. A 5-terminal soldering-lug strip serves as a
mounting for the remainder of the components

The plug-in transistor crystal oscillator with grounding clip.
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with the exception of the battery which is held in
place with u clip mounting.

Some sort of shielding should be provided for
the crystal to minimize radiation. I used an old
octal tube shield that I found in my junk box.
An old i.f. can may be cut down to serve the'same
purpose. A soldering lug under one of the crystal-
socket mounting screws is bent so that it bears
against the inside of the ghicld can to ground it.

When used with the T-150, the adapter pro-
vides slightly more drive to the tinul than the
original erystal oscillator. In the author’s ingtalla-
tion. the adapter signal can be heard very weakly
if an indoor receiving antenna is used. When an
outdoor antenna with transmission line is used,
the signal is below the noise level.

Other Transmitters

It is probable that a similar unit could be used
with other transmitters in which oscillator keying
is a problem, provided that there is at least one
amplifier stage between the original cryvstal oscil-
lator and the final, and that all stages are cathode-
keyed. Unless all stages following the adapter are
cut off, the oscillator signal may leak through.

Some alteration of the transmitter crystal-
ascillator circuit iy be nevessary. In trans-
mitters using the grid-plate oscillutor circuit, for
instance, the capacitive feedback network would
probably have to he disconnected, and the cath-
ode bypassed to ground. The ground clip lead
world not be required.

If the unit pictured will not fit into the area
allowed for the original crystal, & different me-
chanieal configuration may be necessary. On the
other hand, if plenty of space is avuailable, one
might tind it desirable to include crystal switching
in the adapter unit. O5F—




RTTY Indicator Systems

Aids to Accurate Tuning of Incoming Signals

BY IRVIN M. HOFF,* K8DKC

oscillator can be adjusted for any tone that is

pleasing to the ear. RTTY, however, involves
filters in the demodulators that are designed for
gpecific audio tones for optimum reception. Since
RTTY demodulators work best when the mark
and space frequencies correctly match these fil-
ters, some meuns is needed for tuning the receiver
to the optimum tones. Most indicators rely on
human eyesight to make a visual comparison be-
tween mark and space signals, but aural com-
parison of the mark tone with a standard refer-
ence cun be quite simple, inexpensive and yet
acceurate.

IN regular c.w. reception, the beut-frequency

Tuning by Ear

Some copy will be printed if the receiver is
merely tuned until the printer does work. After
some experience in listening to the audio tones
which are required, uan udept operator can tune
the receiver fairly well by “guessing.” However,
this seldom gives better than second-rate results
with & demodulator that does not incorporate a
threshold corrector such as is used in the TT/L
demodulator.!

With the threshold corrector in the TT/L,
automatic balance is maintained for mark and
space voltages at the slicer input. This feature
allows great latitude in tuning accuracy (or for
drift tolerance). Without this feature few de-
modulators can tolerate any mistuning without
introducing bius into the post-detector signal.

* 1733 West Huron River Drive, Ann Arbor, Michigan
48103

! Hoff, *“The Mainline TT/L F.5.K. Demodulator,” QST,
August, 1965.
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In this article. the eighth of the series
on RTTY by K8DKC, various types of
tuning indicators, both visual and aural,
are discussed. It is possible, as the author
points out, to get some copy from the
Teletype machine with guesswork tun-
ing, but some type of tuning aid is a
necessity for reliable reception.

Of course the printer can handle a surprisingly
high amount of bias, if in proper adjustment, so
the typical operator is seldom aware that he is
probably getting less than optimum results if
there is no tuning indicator to show otherwise.
It is ironic that the units requiring the most pre-
cise tuning — those without some type of auto-
matic threshold ¢orrection —are often those
with the least suitable tuning indicators.

Indicating Lamps

Some demodulators {usually «quite simple
types) use neon bulbs as triggering devices. These
normally have one bulb for mark and another for
space. If these bulbs are panel-mounted, they
provide a means for tuning the incoming signal
to some extent. The W2PAT demodulator * is un
example of this type of ecircuit. (The Mainline
TT/L demodulator uses several ncon bulbs —
two in the autostart circuit and one in the slicer
output —but these have a much different
function.)

Sometimes neon bulbs are used in the mark and
space channels merely to indicate which channel
the signal is coming from ut the moment. Some
commercial units offer these bulbs in addition to a
more precise indicator: their use assists in rapid
tuning and in quickly identifying “upside-down”
copy.

““‘Eye’” Tubes

Quite often the outputs of the mark and space
channels are sampled and then combined in
some visual type of indicator. While the cathode-
ray oscilloscope is most often used by the ad-
vanced enthusiast, the 6AF6G electron-ray tube
is a much cheaper and more simple arrangement.

FROM
SPACE e

This tube indicates visually, by means of two
CHANNEL §f CR,

shadows on the fluorescent target, the etfects of

Fig. 1—"Magic-eye" tuning indicator circuit. The display

is similar to Fig. 2A when the receiver is properly tuned.

Capacitances are in uf.; capacitors may be paper or

mylar as convenient. Resistances are in ohms; fixed

resistors are Y2-watt.

CR)-CRy4, inc.—Silicon, 100 volts p.i.v. or more (Sarkes-
Tarzian F4 svitable).

Ri, Rz—Audio-taper control.
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changes in the controlling voltages. A typical
circuit for a 6AF6(; tube is shown in Fig. 1.
This type of indicator is viewed from the end
and looks sumething like Fig. 2A. The upper
and lower shadows alternately open and shut
as the signal goes from mark to space, and the

2 Recent copies of The Radio dmateur's Handbook:
Blakeslee, “RTTY Reception for Beginners,"” QS7, March,
1965,
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Fig. 2—"Eye"-tube displays. (A) is typical of the 6AF6G
tube; (B) is the bar pattern of the 6FG6.

receiver is tuned to the signal 8o this alternating
pattern r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>