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Hallicratters advanced lechnology
DPingS You  new breed of amalelr equipment

PR

Sx-l46 Receiver

This is an amateur band receiver of advanced design em-
ploying a single conversion signal path and pre-mixed
oscillator chain to assure high order Irequency stability
and freedom from adjacent channel cross-modulation
products. The SX-146 employs a high frequency quartz
crystal filter and has provision for installation of two more
crystal filters. The receiver may also be used from 2 to 30
mc, with the exception of a narrow gap at 9.0 mc, with the
connection of auxiliary oscillators. The highly stable con-
version oscillator chain may be used for transceiver opera-
tion of the matching HT-46 transmitter.

FREQUENCY BANDS: 3.5-4.0; 7.0-7.5; 14.0-14.5; 21.0-21.5;
28,0-28.5; 28.5-29.0; 29.0-29.5; 29.5-30.0 mc (28.0 to 28.5,
29.0 to 30.0 requires extra crystals at users option).

SENSITIVITY: Better than 1 pv for 20 db S/N.

TUBES AND FUNCTIONS: 6]/D6 RF amplifier: 12AT7
Signal mixer and cathode follower; 6AU6A 9 mc IF ampli-
fier; 12AT7 AM detector—AVC rectifier—product detector;
12AT7 USB—LSB crystal oscillators; 6GW8 Audio ampli-
fier and audio output: 6BA6 Variable frequency oscillator;
6EA8 Crystal heterodyne .oscillator and pre-mixer; Plus
diode power supply rectifier, ANL diode and AVC gates
diode; *6AU6A—100 kc crystal calibrator oscillator; *Har-
monic generator diode. -

PHYSICAL DATA: Size: 5%" x 13%" x 11", Shipping wt.,
20 lbs,

FRONT PANEL CONTROLS: Frequency: Power off
CW-upper-lower and AM; Audio gain; Band selector—3.5,
7.0, 14, 21.0, 28.0, 28.5, 29.0, 29.5; Selectivity—0.5, 2.1, 5.0
ke (0.5 and 5.0 kc filters optional extra); Pre-selector; RF
gain; AVC on-off; Cal. on-off; ANL on-off; Phone set jack;
S-meter.

REAR CHASSIS: S-meter zero adjust; Internal-External
oscillator switch; Slave oscillator output; External oscil-
lator input; Antenna socket; Speaker, ground and mute
terminals; Grounding stud; AC power cord.

POWER REQ.: 105/125 volt—50/60 cycle AC—55 watts,

I-F SELECTIVITY: Uses a 6-pole crystal filter to obtain a
nose-to-skirt ratio better than 1 to 1.8,

Amateur net, $269.95
Model HA-19 plug-in, 100-kc quartz calibrator available
as accessory. Amateur net, $19.95

*Part of HA-19 calibrator.

Available in Canada from Gould Sales Co.

HT-46 5-band transmitter

All new from the ground up! Here's the “new breed" trans-
mitter that matches your SX-146 . . . works independently
or may be interconnected for transceiver operation.

FEATURES: 180 watts PEP input on SSB; 140 watts on CW;
Frequency control independent or slaved to SX-146 re-
ceiver; Upper or lower sideband via 9 mc quartz filter;
Built-in power supply; Press-to-talk or optional plug-in
VOX; grid block for keying for CW.

FREQUENCY COVERAGE: 3.5-4.0, 7.0-7.5, 14.0-14.5,
21.0-21.5 mc and 28-30 mc in four 500-kc steps. Crystal
supplied for 28.5-29.0 mc coverage. Other plug-in crystals
at user's option.

TUBES: 6BA6 VFO; 6EA8 Heterodyne crystal oscillator
and mixer; 12AT7 Carrier oscillator-third audio; 12AT7
Mic amplifier; 6EA8 9 mc I-F amplifier and AALC; 6AH6
Mixer; 12BY7 Driver; 6HF5 Power amplifier; 0A2 Reg.

FRONT PANEL CONTROLS: Frequency Tuning; Opera-
tion-Off, Standby, USB, LSB, CW-Tune, Standby LSB USB;
Microphone gain;: Driver tune: Carrier level; Band selector;
Final tune; VFO selector—Transmitter-Receiver; Dial cal.;
Calibrate Off-On; Meter MA-RFO.

REAR APRON FUNCTIONS: AC Cord; Ground lug; Fuse;
Key jack; VOX accessory socket; Antenna jack; Receiver
input (for transceiver); 11 pin control socket; bias adjust.

PHYSICAL DATA: Size: 5%" x 13%" x 11". Shipping wt.,

26% Ibs.

HA-16 Vox Adapter, $37.95
R-51 Speaker,

4 x 6 inch oval speaker and attractive 24 hour clock.
amateur net $34.95

Amateur net, $349.95

hallicraffers

Fifth and Kostner Aves., Chicago, Illinois 60624
Export: International Division




God Jul

Feliz. Navidad
Frohliche Weihnachten
Joyeux Noel
Merry Christmas!

Across horizons—to all corners of the earth—the wish goes out in many

tongues as radio amateurs exchange friendly holiday greetings.

To this worldwide fraternity with its honored reputation for service to

others, Collins would like to send its good wishes for a joyful season.
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Extra value is right around the corner in every SB-34 transceivet
in the form of a very special built-in power supply.

This power supply
will operate with
117V AC input...

The supply is transistorized—has a heavy-
duty power transformer. One changes input
voltages merely by using the appropriate AC
or DC-plug/cable set. Both are packed with
every SB-34. (You see the input power plug
and the two power transistors in the rear
corner photograph of SB-34). This two-way
power supply is standard, built-in equipment
in every SB-34 and included in the price so
that there is no need to look for such fine-

and equally
well on
12v DC...

print statements as, “AC power supply ex-
tra” or, “Inverter for DC extra.”

In SBE advertising one simple statement
covers it all, “Suggested price 395.00." When
you unpack a sparkling new SB-34, 4-band
transceiver you get a single compact unit
that is ready to play ... in your car...or at
home. You need only a microphone, an an-
tenna, a source of power and a keen desire
to work the world on sideband.

In every SB-34 transceiver, extra value is right around the corner, performance is inherent.

Power input: 135W P.E.P. input. (Slightly lower on 15), Frequency range: 3775-4025 ke, 7050-7300 ke, 14.1-14.35 mc,

21.2-21.45 mc. 23 transistors, 18 diodes, 1-zener, 1 varactor, 2-6GB5's PA, 1-12DQ7 driver.

Built-in speaker. Prewired

receptacles on rear accept VOX and Calibrator—both units optionally available. Size: 5”H, 11v4”W, 10”D.

Write today for your copy of the new SBE four page brochure

RAYTHEON

COMPANY

RAYTHEON

213 East Grand Avenue, South San Francisco, California 94080

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.S.A.



A Christmas QSO to all the
HAMS in this whole wide
wonderful world
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AMECO HAM, CB AND SWL EQUIPMENT



Section Communications Managers of the ARRL Communications Department
Reports Invltcd. All amateurs, c~peclallv League members, are invited to report station activities on the tirst of each
month tfor precediug month) direct to the SCM, the administrative ARRL otlicial elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
availuble in areas shown to qualitied League members. General or Couditional Class licensees or higher may be appointed
ORS, 0158, OPS, OO and OBS. Technicians may be appointed OKS, OBS or V.t1.1°. PAM. Novices may be appointed OES.
SCM's desire apphca.tmn leadership posts of SEC, EC, RM and PAM where vacancies exist.
ATLANTIC DlVISlON
Delawar W3HC John Thompsou 016_Parkside Drive Wilmington 19803
Eustcm Pennsylv'mla W3ZRQ Allen R. Bretner "lz Race 3t. ‘Tamaqua 18252
Maryland D, . W3QA Bruce Boyd 290 uloomsnurg Ave., Apt, 6-3 B,unmore, Md. 21228
Bouthern New Jersey Ww2z1 Edward G Raser 19 Blackwood Drive 'l[lbur%.‘nués;(ulr‘-gs,
‘rento .
Western New York K2HUK  Churles T. Hansen Warner Gulf Rd. Holland 14080
Western Pennsylvauia W3NEM  Robert k. Gawryla 1463 N. Allen St. State College 16801
CENTRAL DIVISION.
Illinofs WYPRN Edmond A. Metzger 1520 South 4th 8t. springtield 62703
Indiana KYIVG Mrs. M. Roberta Kroulih 401 El Portal Drive Mlichigan Citiz 46361
Wisconsin KIGsC Kennecth A, isbneter 822 Wauona Tra il portage 5390
DAKOTA DIV!SION
Minnesota WOTCK  HermanK. hoplschke.Jr. RED .Lmesvllle 56048
North Dakota WoDM Harold L. S 1 Luclid Ave. (irand lorks 58201
South Dukota h9TXW  Seward P. blolt Clear Lake 57226
DELTA DIVISIOI\
Arkansas K5GKN Don W. Whitney 117 North Drive (P.0. Box 311), Osceola 72370
Louisiuna WsPM J. Allen Swanson, Jr, RM) L, lsox .;54 I ovington 70433
Misslssippl W5S5EMM 8. H. Halrston 2521-27th A Aleridian 39303
‘Tennessce w4auvp Willlam A. Scott 115 East Holston Ave. Johnson Clty 37601
- ... GREAT LAKES DIV[SION y -
Kentucky WA4KFO Lawrence F. Jeitrey 1005 ()wensboro 42301
Michigan WREX Ralph P, ‘I'hetreau 7209 W Slx MllL‘ILoad Detrott 48240
Ohto WSAL Wilson E. Weclel 1217 Logan Ave., N.\W. «'unton 44703
HUDSON DlVlSION ~
Eastern New York W2EFU George W. T'rucy 1138 North Clountry Club Drive Schenectady 12309
Y, C. & Long islund  K2IDB Blalne 8. Johuson 266 Cypress St. Massapequa Park, L. 1, 11762
l\orthcrn New Jersey » W2LQP Louis J. Amoroso 150 Pleasaut Ave., Bergentield 07621
MIDWEST DIV[SION - =
Iowa \\ QBDZ Owen G, Hill CGillman 50108
Kansas Robert M. Summers 3045 North 72nd, ‘Bethel 66009
Missour | \\ lo I‘PK Alfred h. Bchwauehe Faigar Star Rte Rolla 5401
INebraska WOGGP Frunk Alien Rox 272 Gering 69341
NEW ENGLAND DIVISION L S — —
Connecticut WIGVT John J. McN assor Berlin Ave, Southington 06489
Lastern Mussuchusetts \VIALP Frauk L. Baker, Jr. :45 Bolar Ave, Braintree 02185
Mulne YQG Herbert A. Duavis RF]) 1 [Franklin 04634
New uampshlrc WISW \/AIL)SA Robert Mitchell ox 137-A, RFD ('hester 113036
Rhode Islan l lA \4 John i, Johuson .40 ‘ruit 8t. Pawtucket 02860
Vermont KIMPN  E. Reglnuld Murray $ Hlllerest Drive Montpelier 05601
\Yestern Massachusctts WIBVR FPercy C. Noble 3 8t. Dennis St. Westfleld 01085
NORTHWESTERN DIVISION
Alaska * KL7DG John P. Trent 2Y .xncuomge Y9504
Idaho W7ZNN  TDonald A. Crisp Lewiston 83501
Montana W7TYN  Joseph A. D'Arcy Anaconda 59711
Oregon W7AJN Juverett H. France *ortlund 97266
Washington W7HMQ  Iverett E. Youug 4217 Filth 8t., $.15. Fuyallup 98371
. PACIFIC DIVISION
lant Bay K6LRN Richard wusun 107 Lordova Way Concord 94521
Hawull KH6BZF Lee K. Wica 45-601 u kd. Kuneohe 9674
Nevuda W7pBYV Leonard M. Norm:m 652 Uw.h Bnuldcl‘ thy 89005
sacramento Valley WAGJDT John k. Minke, 111 6230 Rio Bonlt,o Drive Carmichael 95608
Ban Lrancisco WA6AUD Hugh Cassldy 77 Coleman Drive sSan Matael 94901
8an Joaquin Valley wWeJPU Ralph Saroyan 6204 IS, Townsend Ave. I'reano 43702
Santa Clara Valles W6ZRJ Jean A. Gmelln 10835 Willowbrook Wauy i 'upertino 95014
. i ROANOKL DIVISION _ .
North Carolina W4BNU Barnett S. Dodd 420 West Franklin st. Sallsbury 28144
Houth Curotina IK4LNJ «uark M. Hubbard 124 Fant Lane 1rnion 29379
virginia W4sHJ H. J. Hopkins %600 Hammett Ave. Norfolk 23503
West virginia WEJIM Donald B. Morris 1136 Morningstar Lane Falrmont 26554
ROCKY MOUNTAIN DIVIS!ON
Colorado KOTTB Donald Ray Crumpton  P.O. 2 '3 Alamosa 81101
New Mexico WASFLG Bl larley 1306 3 Alamogurdo 88310
tah W7vSss Gerald 1. Warner 4765 SOuth 275 West Ogden, 01
\Wyomlng Ww7CcQL Wayne M. Moore 142 South Montana Ave, C: .LSDE).‘ 82601
- SOUTHEASTERN DIVISION —
Alabnma K4WHW  ¥dward L. Stone 1806 sprlmz Ave., 3.W. l)ceatur 35601
Canul Zone KZSTT Mrs. Ldllian C.Smith .0, Box 19
bust.crn rlorida K48JH A. L. Hame) 220 N E 25th St. anpnno Beach 33064
Cfhae wonova) MBSV ARSRCCRe RO ot s
dies (”.R. X ert R. Crumley, Jr. .0. Box E Saparra Hef s .
Weat Indie v ~“Han Juan, .12, 00922
Western Florida W4RKH  Frank M. Butler, Jr. 194 Elliott Rd. Fort Walton Beach 32548
SOUTHWESTERN DIVISION
Arizona WIFKK Floyd C. Colyar 1 West l'lcrson 8t. Phoenix 85017
Los Angeles W6BHG  H. G. Garman .mz Chatwin Ave. Long Beach Y0X08
()mmze W6DEY Roy R. Maxson 14134 Bouth Olive St. Santa Ana 92707
Diego W6LRU Dion Stansifer 4427 Pescadcro Han Diego 92107
s:mta Barbara WAG60OKN Cecil D. Hinson 1933 Cloventry Court Thousand Oaks 91360
WSBNQGQ L. L. Harbl \VEST GULE ?{gl(,Sllo Fort Worth 76107
orthern 'I'exas arbin Calmo T
gkluﬁo{nn K5CAY Danfel B. Pruter 1401 E. ol\uhoma Ave. knid 73701
Southern Texas WS5AIR Q. D. Jerry Sears 5634 Hskridge St. Houston 77023
[ CANADIAN DlVlSION
Alber: VEGTG I{nrry Harrold 834-5th Ave, N. Lethbridge, Alta.
Brn.lsn Columbln VL7FB H. k. Savage $553 West um Ave. Vancouver 8, B. C.
Manitoba VE4IT John Thom:s Btacey 19 Cottonwood c'res. Hrandon
Maritime VEIMX J. Harley Grimwmer 4014 Rosedale Ave. Iulrview, Hallfax Co., N, 8,
Ontario VE3NG Richard W. Roberts 170 Norton Ave. Willowdale, ‘Coronto, Ont,
Quebec VE20J Jim Ibey 209 Brookdale Ave. Dorval, P. Q.
Baskatchewan VE5QC Mel Milla P.O. Box 801 Saskatoon

o R LI By

* OMeial appointed to act temporarily in the absence ot a regular official




NEW from International

SINGLE SIDEBAND
9me EXCITER-DRIVER
50-54me¢ MIXER-AMPLIFIER

SPECIFICATIONS:
Exciter-Driver 9mc

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier
provide the perfect combination for 50-54mc SSB operation.
Performance, versatility and reliability are incorporated

/into this new SSB pair. A tremendous value at a low price!

s e

et

Model SBX-9

Model SBA-50

e P

SPECIFICATIONS:
Mixer-Amplifier 50-54mc

Tubes: 6BH6 Oscillator Tubes: 6UBA Oscillator-Mixer
12AX7 Audio 12BY7A Amplifier
7360 Bal Modulator 6360 Linear power amplifier
6BA6 RF Amplifier Drive: Requires 9mc sideband signal
Filter: Four crystal haif lattice from SBX-9
Carrier Suppression 45db min, Output: SSB single tone 10 watts
Unwanted SB Atten.40db min, Controls: On-Off Power
Output:  Provides voltage drive for PA Grid Tune
mixer such as SBA-50 PA Plate Tune
Controls: Carrier Balance PA Load Tune
Microphone Gain Metering Switch
Test Switch Metering: Oscillator
USB-LSB Switch 9mc Drive
Metering: RF output for palance Buffer Grid
adjust. Two sensitivity PA Grid
ranges available with RF Out
front panel switch. Crystals: Three positions, uses 3rd
Misc: Relay included for push-to-talk & overtone 41-45mc range.
operation. Crystals for upper & Crystal frequency = final
and lower sideband included. . frequency —9mc
Requires high impedance microphone. s  Misc: Accessory socket provided for
For operation on 117 vac 60 cycle power. connecting keying circuit to
$125.00 SBX-9. Comes with three crystals.
Specify frequency when ordering.
Order direct from For operation on 117 vac 60 cycle power.
International Crystal Mfg. Co. G $145.00
INTERNATIONAL

CRYSTAL MF@G@. CO,, INC.
18 NO. LEE + OKLA, CITY, OKLA. 73102



- AMERI(‘:A‘N
LEAGUE Ty

is a noncommercial association of radio uma?eurs, bonded for
the promotion of interest in amateur radio ‘communication and
experimentation, for the relaying of méssages by radio, for the
advancement of the radio art and of the public welfafe, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism ond a high standard of conduct.

Itis anincorporated assoclotion without capital stock; chdﬂefed
of Directors, elected every two.years by the general membership.
The officers are elected or appointed by the Direttors. The League
is noncommercial and no one commercially erigaged in the manu-
facture, sale or rental of radio apparatus is eligible to membershnp
on its board.

"Qf, by and for the amateur,” it numbers within its réiriks pm'tﬁ-
cqlly every worth while amoteur in the noﬁcn and has d history of

(nqumes regarding membersh«p are solicited. A bona fide -

interest in amateur radio is the only essential qualification; owner-
ship.of a transmitting station and knowledge of the code are not

prerequisite, although full voting membership is granted only to

licensed amateurs.
All general correspondence should. be cddressed to the cadmlms-
trative headquarters at Newington, Connecticut.

Past Pkesideats

EUGENE C. WOODRUFE, W8CMP, 19346-1940
GEORGE W. BAILEY, ‘W2KH, 19401952
GOODWIN L, DOSLAND, ‘WOTSN, 1952-1962
HERBERT HOOVER, JR. W6IH, 1962~1966

Officers

President . .
Box 73, Newton lowa 50208
First Vice-President . . . . WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessa, Texas 79760 )
Vice-Presidents . CHARLES G. COMPTON, Wg@BUO
GILBERT L. CROSSLEY, W3YA
. JOHN HUNTOON, WILVQ

. DAVID H. HOUGHTON
225 Mom Sr., Newmgron Connecticut 06111

Secretary . . . . ... . . .
Treosurer

L] L L] L] L]

Horiorary Vice-Presidents . .
FRANCIS E. HANDY, W1BDI

L4 L * . »

General Manager . . "JOHN HUNTOON, WILYQ
. FRANCIS E. HANDY, WIBDI

. GEORGE - GRAMMER, WIDF
Assistant General Manager RICHARD L. BALDWIN, WIIKE
Assistont Secretaries . . . . . PERRY F. WILUAMS, W1IUED
WILLIAM SMITH, KOCER

225 Main $t., Newington, Connecticut 0611 1<

Communications Manager
Technical Director . . . ...

L] * L] L4 L

General Counsel ROBERT M, BOOTH, JR,, W3PS
1100 Vermont Avenue, N. W,, Washington, D. C. 20005
Associafe Counsel . . . . . ARTHUR K. MEEN, Q.C., VE3RX
Suite 2212, 44 King St. West, Taronto 1, Ont

HIRAM PERCY MAXIM, WIAW, 19141936 -

ROBERT W. DENNISTON WﬂNWX,

"ALEX REID, VE2BE

DIRECTORS
Canada
NOEL B. l< ATON . ioeveviinecennncnnes VE3CI
R.R. 3 Burlington, Ontario
Vice-Director: Colin C Dumbrllle. . ...... VE2BK

116 Ouk Ridge Drive, liafe (l Urte, Quebec

Atlantic Dx vision

GILBFERT L. CROSSLEY.............. w3y
734 West IFoster Avenue, btute College, Pa. 16801

Vtce-lmertar Jesse Bleberman. ..o o...as W3KT
RD § Valley Road, \Iahem Pa. 19358
Central Division

PHILIP F., I[ALLER ............... WIHPG
6000 8. ‘I'ripp Ave,, L,hjcago, 1. 606”9

Vlce-/nrer/nr sdmond A, Metzger. . .....
1520 south l'ourth st., SDnngﬂcld. Illlnols 62703
Dakota Division

CHARLES G. COMPTON . ..vcvvnvues WABU
1011 Falrmount Ave., St. Paul, M1nn. 55105

Vice-Director:

(o]

Delta Division

PHILIP P. SPENCER....... WSLDH/WSLXX
29 Snipe 8t., Luke Vista, New Orleans, La. 70124
Vice-1)irector: Mux Arnold. . .......... W4WHN

612 Hogan Road, Nashville, Tenn. 37220
Great Lakes Division

DANA E. CARTWRIGHT............ WwsuprB
2979 Observatory Ave., Clncl.nnatl Ohlo 45208
Vice-Iiirector: Charles C, l\lll .......... W8Js

4872 Calvin Drive, Columbus. Ohlo 43227

Hudson Division

HARRY J. DANNALS............... W2TUK
RID 1, Arbor u&ne Lflﬁ%llls, Huntlngton,

Vice-1:irector: Stan Zak. .. ...coeesveu.onn K28JO
Jennifer Lane, I'ort Chester, New York 10573

Midwest Division

SUMNER 1l. FOSTER.
2110 Goblin's Gully Dl;).

Vice-Lirector:

New England Division

ROBLRT YORK CHAPMAN.......... wiqQv
28 south Road, Groton, Conn. 08340
Vlce-mrector Bligelow Green............ WIEAE

11 1.aw's Brook Rd., South Acton. Mass. Ul771

North westetn Division

ROBLERT B, THURSTON............ W7PGY
7700 318t Ave., N. D.. Seattle. Wash. 98115
Vice-iirector: R. Rex Roherts........... WICPY
537 Park Hill Drive, Blulnzs. Mont. 59102
Pacific Division
HARRY M. ENGWICHT..........,... W8HC
770 Chapman, San Joge ., Cailt. 95126
Vice-1rirector : Ronald G, Martin. ......... W6zr

1573 Baywood Lane, Napa, Calif. 94558

Roanoke Division

P. LANIDR ANDERSON .JR........ W4MWH
Maple Lane, Danvme. Vn. 24541

Vtce-])ireclor Joseph F. Aberneth .W4AKC
764 Colonial Drive, Rock ulll 8.C. 29730
Rocky Mountain Division
CARL L. SMITH.....o00veuarrnnoss WoBwWJ
1070 Tocust St., Denver, Colo. 0220

Vice-/>trector: John Y. Sampson, Jr...... W7

Y70CX
3618 Mount Ogden Drive, Ozdcn Utah 84403

Southeastern Division

CEIAB.LI:S J.BOLVIN...........u.u., W4LVV
S.W 27th Lane, Miami, Fla, 33[33
Vyce-l)lrector Albert L. Hamel...,.......

220 N.E, 25th Street, Pompano Beach, Fln 33064

Southwestern vaxsxon

HOWARD F. SHEPHERD, JR........ WeQJw
127 South C'itrus Avenue, Loa Angeles (,nur 90036
Vlce-]lirectar John 1, Martin, . ......... /6 ECP
1135 Crest Drive. anlxums Calif. 9"024
West Gulf Division
ROEMER O, BEST.....oovvaneenns VSQKI®
P.0. Box 1656, Corpus Chrlstl “Texas 75401
Vlce-uirfclor Ray K. Bryan........... VSUYQ

I
2117 8.%V. 6Blst Ferrz;%ef Oklahoma (*lhy. Okla.



“It Seems to0 Us...”

NEW OPERATING MANUAL

Trm Leaguc’s family of publications has a
new addition — with the appearance this
month of the long-awaited Radio Amatenr's
Opcrating Manual.

Except for ‘“beginners” items (e.g., cude
book and license manual), ARRL's h.mdboo
and manuals have been principally in the tech-
nical field. The new arrival, therefore, is a
rleparture from past practice in that it is the
first product, specifically for sale, in the operat-
ing area.

Not that there has been a void of material
treating uperqtmg matters. On the contrary,
our (Communications Department has been
prolific in preparing informational and working
materials to assist station operating activities.
But in the past, the League has distributed
almost all operating data free of charge on
an individual request basis. An emergency
communications manual. An assortment of
operating aid cards and leaflets covering pho-
netics, RST, GMT conversion, countries list,
ete. A RACHES pamphlet. .\ brochure on Na-
tional Traffic Svstem organization. And the old
standby, Operating an Amateur Radio Station,
sent free (despite its nominal cover price of
25 cents) to hundreds of thousands of amateurs
and prospects, including one to each new
licensee.

Now the essence of these and related ma-
terials has been gathered, plus some additional
areas of coverage, into the new volume. The
zoal of this manual is to pr 0v1de between two
anvers a gulde for operating in all modes of
transmission and in all forms of amateur inter-
est, including coutests, ragchewing, emergency
nets — the whole bit. To achieve a complete
“grass roots” approach — and, not inciden-
tally, to avoid additional burdens on an al-
ready-busy Hq.-— the job wus done outside
the staff. The author is George Thurston,
WAMLE, long-time SEC of Western Florida
and earlier the co-asuthor (with WAIYT) of an
excellent manual on state-wide emergency
amateur communications.

Professionally a journalist, \WWAMLE con-
sulted at length with numerous specialists in
the fields of RTTY, ¢.w., phone, DX, RACES,
AREC, NTS, to provide broad coverage with

authoritative as well as helpful data. That
we hams are pretty much individualists with
strong convictions was ngain ‘Lpp.uent in th—
fering viewpoints — even from the ‘“‘experts"’
—-on procedures as well as policies. It was,
indeed, resvlving such matters which delayed
the munual well bevond its expected appear-
ance,

Even now, no one will claim that the result
is Utopian. It is the first attempt, and future
editions can be improved with your help.
Put a copy on vour operating table. Let us
{or WAMLE) know of any iustunces where
you tind the material short of the mark, or
lacking in some aren of coverage. We'll ap-
preciate it, and so will future purchasers.
More important, it will help raise the general
level of operating competency if we all pitch
in to make it really a group project with the
manual a composite of the efforts of all of us.

Because a book of this nature is a service
to amateur radio to an extent even greater
than other ARRL manuals, it has been priced
at a low figure to ohtain widespread distribu-
tion. It’s a good buy. Betcha a buck you'll
think so too!

RACES

sSome personnel primarily active in the
Radio Amateur Clivil Emergency Service have
been concerned — a few even incensed — ut
the ARRL Board’s action last May in putting
RACES uctivity under the ARPSC banner
along with AREC and N'TS. They are fearful
that this action was an attempt to ‘‘take
over” or some other manner interfere with the
RACES orgunizational structure. There is no
substance to this view.

RACES is basicully an amateur activity —
licensed to, orgunized by, and manned largely
by hams. It is an integral part of the amuteur
performance in the ‘“‘public interest, conven-
ience and necessity.”’ The Board's action wus
simply to grant more formal recognition to this
fact, and to show continuing support of c.rl.
through closer iaison with RACES. As with
the combining of AREC/NTS recently, basic
activity continues as before, but now with
even closer cooperation between the three

groups.
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League Lines ...

HamQuest 67 is rolling along with growth in both club and
L.eague membership. See page 47 for details; then make sure
your club is participating. What? You're not a club member
and know of no group in the area? Write us for a kit of info
on how to organize a ham club.

In addition to the regular RTTY bulletin,; W1AW now has an
extra transmission each Wednesday evening (0000 GMT Thurs-
days) first with 170—cycle shift to assist those using or
intending to use narrow-shift techniques, then repeated
with the standard 850-cycle shift.

Sorry, DXers, but a heavy workload plus staff illness pre-
vented our making the deadline for this issue with the
DXCC Honor Roll and complete current membership list. Next
month for sure.

An anti-League amateur who prefers to believe his hero's
malicious rumor that ARRL lost 14,000 members last year
"dares" us to print the true figure. If he would {could?)
read, he'd find we did—-on page 41 of the March issue. It
reported a loss of 680 Full Members in 1965, eight—tenths
of one percent.

QSL de WWV! A first-day QSL will be sent amateurs reporting
reception of initial Bureau of Standards time and frequency
transmissions from the new location at Fort Collins, Colorado.
December 1 at 0000 GMT marks the changeover——that's the
evening of November 30 here. See page 53 November QST for
details.

We were pleasantly surprised to find a BuStans survey
indicating that amateurs comprise 35% of the users of

WWV time/frequency/propagation services. A complete story is
now in the works, aimed at January QST, on the station setup
and operations, authored by Yardley Beers, WOEXS, Chief of
the Radio Standards Physics Division.

A new 20-kw. self-starting emergency power supply has been
installed at W1AW, replacing the 25-year-old hand-cranked
units. This will insure continuity of full station operation
in the event of power failure. Test runs are made weekly to
keep the equipment in top condition.

MARS and ARRL have agreed on a series of gtandard message
texts, supplementing the ARRL numbered texts, principally
to facilitate morale traffic from Viet Nam. See page 92
for the new '"MTX" texts in case one shows up on your
local net.

With the Christmas traffic, hard-working net managers

and control stations would appreciate additional stations
reporting in to section nets. If you're new to traffic work,
just listen in for a session or two until you can grasp

the procedures in use. And say--there's lots of good pub-
licity for ham radio in delivery of a Christmas message

from a G.I. or student a long way from home.

And speaking of Christmas, may yours be a happy one!
Season's greetings from the crew at Headquarters.

10 QST for



Ya-inch aluminum, 7 by 10 inches.

HE October 1960 issue of QST desecribed
T:L v.f.0. that at the time appeared to he as

stable as possible without goiug to extreme
expense.! Many of these v.f.o.s. were built sue-
cessfully by the author and others. Moreover,
variations of the original oscillator were cun-
structed for frequencies as high as 12 Me., and
some physically smaller units were designed for
maobile operation. New developmentsin transistor
technology, however, now make possible « v.{.0.
that not only provides excellent stability at
moderate cost but a number of other important
advantages as well.

The recently-announced RCA 3N 128 is o high-
frequency, high-transconductance version of the
silicon insulated-gate field-effect transistor. ‘This
device, using the metual-oxide-semiconductor con-
struction, is more comumonly referred to as an
“MOS” transistor. From a very practical point
of view, the MOS transistor performs more like
a vacuum tube than uny of the other semi-
conductor devices. It combines the vuacuum
tube's very high input impedance with the
transistor's very low power dissipation and oper-
ating potentials. These basic charucteristies pro-
vide the v.f.o. designer with two mujor advan-
tages:

1) Operating potentials can be obtained direetly
from u [2-volt sonree, such as an automobile
battery, dry battery, or low-voltage power
supply.

2) Beeause so little heat is generated within
the device, it becomes practical to enclose
the transistor in the box with the tuning coil
and capacitors, instead of mounting it out-
bonrd ng was necessary for the vacuum-tube
v.f.o.

Circuit Details

Tig. I shows that this oscillator is basically of
the Colpitf= type. The tuning range is spread

* Radio Corporation of Ameriea, Blectronic Components
and Devices, Somerville, N. J.

!IIanchett, “‘Stability with Simplicity,” @QS7', Octo-
ber, 1960,
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"The Field=-Effect
Transistor as
a Stable
V.F.O. Element

BY G. D. HANCHETT,* W2YM

over practically all of the tuning dial. As in the

previous tube models, the effect of changes in

iransisior elemeut eapucitances is minimized by
use of a voltage divider consisting of (%4, (%,
and (5, with the transistor connected across two
of them. The use of fuirly large values at C's and
s almost completely supresses the effect of
transistor capacitances. A radio-frequency choke
provides the needed low [R drop for the source
current. of the MOS transistor. A resistor was
tried, but the voltage drop eonnected with it
over-biased the transistor.

Because the MOS transistor by itself will not
provide rectified gate current, a silicon diode is
used in the gute cirenit. This diode contributes
considerably to the frequency stability of the
oscillator by making possible a degree of attto-
matic bias comparable to that obtainable with
a vacuum tube.

The v.f.o. output is taken from the MOS
transistor oscillator through a two-stage negative-
feedback amplifier which performs two basic
functions.

1) It greaily iinimizes the effect on the oscil-
lator of a change in vutput conditions.

2) It provides a convenient meuns of adjusting
the output voltage of the v.f.o. by altering the
value of /¢y,

As in the tube model, the use of silver-mica
capacitors assures o faitly stable temperature
characteristic. .

‘9*4*‘-}‘}(}4‘%}*2%{“}\’><><1><3><>~C'—"?K’>‘C"\’><><><>?
-({: This transistor analog of W2YM's <§
<> tube v.f.o. (described in October <>
< 1960 QST) uses a newly-developed <-
<" high-frequency FET. With its isola- >
. tion amplifier, the oscillator delivers ¥
+ the same output as its tube predeces- .,
4 sor—but from a low-voltage d.c.
«» supply. Specifications are given for <
<~ two popular v.f.o. frequency ranges <
<> in addition to the original 3.5-4 Mc.

" alm
e

&
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Fig. 1—Circuit diagram of the variable-frequency oscillator and buffer. Except as indicated, capacitances are in pf.
{uuf.). Resistances are in ohms (K == 1000); resistors are Y2-watt composition.

Ci—Double-bearing variable (Millen 23100 or 23050—
see table below).

Ca—25-pf. air trimmer (Hammariund APC-25 or equiva-
lent).

C3, C4, Cs, Co—Silver mica; see table below for values.

C7—2200-pf. silver mica

Cag, Cy, Ci2—Ceramic disk.

Cio, Cri—Feedthrough type.

J1—Coaxial connector, chassis mounting.

L)—See table below.

R1—12,000 to 47,000 ohms; select for 2-volt peak output
level at input to transmitter.

RFCi—Miniature 2.5-mh. r.f. choke, iron core {Millen
J300-2500).

Tuned-Circuit Data
2540 5.0-5.5 S.0-0.0
Ve, Me. Me.
Li— No.of turns  17%  [434%  [11%*
Wire gize 20020 18
Turns/inch 16 16 8
Diam., inches | 1 1
!, pf. 100 50 a0
Cy, pf. 25 25 25
(73, pf. 100 None None
4, pf. 300 300 270
Cs, pf. 620 680 560
', pf. 650 680 560
*B & W 3015, Polycoils 1748, AirDux
816T.
B & W 3014, Polycoils 1746, AirDux
JUST.

Oscillator and buffer components are mounted on two
tie-point strips underneath the tuned circuit. The lower strip
supports the oscillator components, with the 3N128 pro-
jecting downward from the center of the strip in this view.
The upper strip is for the two-stage buffer; in this case the
transistors project upward on either side of the mounting
screw. The short length of coax cable runs to the connector
on the rear of the shield box.

12

Mechanical Details

Like the vacuum-tube unit, the MOS v.f.o.
requires great care in the mounting of the oseil-
lator componeuts. The complete v.f.o. is housed
in a 4 X 5 X 6-inch aluminum utility box. The
MOS oscillator, less its tuned eircuits, is mounted
on an . H. Smith No. 1070 terminal strip, ax
shown in the bottom view. The two-stage ampli-
fier is mounted on a similar strip. Power is curried
to the closed unit by means of 1500-pf. feed-
through capacitors mounted ut the rear of the
utility box along with the 25-pft. frequency-setting
capucitor. The tuning capacitor should be a high-
quality, two-bearing type: in this particudar oseil-
lator, & Millen 23100 MKF was used.

Maximum rigidity of the oscillator circuit is
obtained by the use of a special bracket formed
from one of the utility box covers. The box
cover material is soft aluminum and can be bent
eusily with the aid of wood blocks and a vise.
Hardwood blocks aud a hammer are used to make




IN3193 2N3241
) I A
T b —0+10V.
! g ! Fig. 2—Circuitof regulated power sup-
© : IN3193 [+ 1t P > ply for the FET v.f.o. Capacitances are
Hsv, 3 Ay 500 = ! 220? <180 in uf., capacitors are electrolytic. Re-
) 18V. ' 0+6.8V. sistors are Y2-watt. For mobile use, a
: 2N3241 J 12-volt car battery may be substituted
| . for rectifier [filter supply to the left of
s00 1+ | line AB,
2v. W‘_ ! 2200 @L__ CRy CR1—10-volt 1-watt Zener diode.
| —t - CR2—6.8-volt 1-watt Zener diode.
v+l so /L T1—6.3-volt 1.2-amp. filament trans-
: :I\IZV. Q‘—‘ R l former. P
B —o-

777

the bends square and sharp. When bolted securely
to the front and back of the oscillator box, the
bracket not only supports the circuit components
hut. helps stiffen the box itself.

To facilitate mounting the variable capacitor,
the holes for the mounting feet are slotted. In
addition, during assembly the shaft uut and
mounting spacers are tightened to the side of
the box first, and then the 6-32 screws for the
feet are tightened. Special clamps designed to
hold the conil are cut from thin lucite or poly-
styrene in strips !4 inch wide und 214 inches
long. Holes are drilled at both ends of each strip
so that they can be bolted to the standoff in-
sulators.

The silver-mica capacitors, which form a part
of the tuned circuit, must be mounted so that

there is no possibility of motion. Smaull feed-
through insulators are used as tie poinis to hold
them as shown in the inside top view. For maxi-
muun reinforcement of the eniire unit, new covers
were cut from Y-inch aluminum panel stock and
fustened to the boxes with a liberal number of
self-tapping screws.

Although any suitable dial and panel arrange-
ment could be used, the particular one shown
employs a Millen 10037 “‘no string"’ panel dial.
The dial is mounted on a smauall panel and the
assembly in turn is bolted to the v.f.o. box with
I I4-inch metal pillars. Thongh large, the dial is
free from any noticeable backlash and provides
adequate illumination and an eusy-to-read scale.

The panel is provided with a single-pole,
double-throw switch, which can be connected

The tuned circuit is sup-
ported by a bent alumi-
num sheet extending
from the front to the
rear of the 4 by 5 by
6-inch box, The trimmer
capacitor, Cz, is mount-
ed on the rear wall, as
are also the coaxial
output connector and
feedthroughbypassca-
pacitors for the power
leads.

December 1966

13



Inside the power supply, which is assembled on the flanged

section of a 24 by 2% by 4-inch Minibox. Components

in this unit may be mounted in any convenient way. Con-

nections going to the v.f.o. are brought out through the

octal socket at the left; a.c. input and control terminals
are on the strip at the right,

g0 that in the ‘‘spot’ position ouly the v.f.o.
supply ecan be turned on, but in the transmit
position this function is transferred to the main
transmitter power-supply control so that it is
activated by the transmit/receive switch.

Fig. 2 shows a suggested power-supply circuit,

for (20-volt, 6U-cyvele operation. The regulutor
in this circuit also can be used for mobile work.

The vacuum-tube v.f.0. article prompted many
requests for information on how the unit could
he adapted for use at other frequencies. (ien-
erally speaking, this DMOS transistor eircuit is
useful at any frequency up to and including the
144-Mec. band. For those interested, ¢oil aund
eapacitor information is provided for two addi-
tional frequency ranges: a 3 to 5.5-Me. range for
s.8.b. transmitters, and an 8- to 9-Mec. range for
50- and 144-Me. transmitters.

Performance

The performance of the v.f.o. leaves very
little to he desired with regard to wchieving
minimum frequency drift. For example, the 3.5-
to 4-Me. unit described showed a frequency drift
of less than 30 eyvcles in two hours after a 30-
sceond warm up. The 5- to 5.5-Me. unit drifted
less than 50 eyeles for the sume period, and the
8- to 9-Me. unit drifted slightly more than 200
cycles.

Acknowledgement

The author wishes to acknowledge the valuable
aid given by Mr. L. Kaplan in the design of the
two-stage feedback isolation amplifier. GET—]

ARRL DX Competition Rules for DX

PHONE: February 4-5 and March 4-5, 1967

. W.: February 18-19 and March 18-19, 1967

The starting time in eqch instance is 0001 GMT Saturday,
snding at 2400 GMT Sunday. Phone and e.w. are separate
contests und separate logs and summaries must be sub-
witted for ench mode, K6 and KL7 will be considered as
1)X, sepurate from the VIE/W group.

Alultipliers for DX stations will consist, of the 48 con-
tinental United States. plus VEI1-VES8 and VO, a possible
total of 57 per band. Each completed QSO counts three

with vour reports,

AHRL INTERNATIONAL DX COMPETITION

DX stations use check List below to chack orf multin)iers,

%;oa-(c d9d994d

# Michiean nicH
Taln Y0
W, Virginia uyh

points. Logs must eontain culls, Jutes, times, bands, ex-
changes (report and power for )X, report and state/
province for W/VE) and points. You may use your own
forms or obtuin logs fromm ARRL, 225 Main Street, Newing-
ton, Conn., U.S.A. 06111.

Your entry must be postmarked by April 22, 1967 to

SISMARY, ARRL TNTERMATIGNAL [X COMPETITION

serss  AREL Sectien

Tsteta Operator

Tranmitt ing Equipment ..

Input Power.iueesuesssss seceiverin}
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[T nearin T I

L; LTI T (Ve _Esnicoon ECITIITN)
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ATTIer]

Centaste |

#utt\operator statinns show

therhar af t, exintrlen worked aversiloen..
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Low-Loss Coax

Reduced Attenuation Tbrougb Improvements in Construction

BY FREEMAN F. DESMOND, * AND RICHARD TUTTLE, * WIQMR

for radio-frequency trausmission. Very

often we have wished for a cable with
lower losses and improved power-handling capa-
bility — one that is also relatively easy to install
and reasonable in cost. Such a cable, with com-
patible connectors, has been designed and is now
available.

To see how this improvement is accomplished,
we should first look closely at various coaxinl
constructions and examine the factors which
eause losses. The ideal coaxial cable — an inner
conductor suspended, by air alone, concentrically
inside an outer conductor —is for all practical
purposes impossible; actual couxial cable must
he manufactured with supporting material or
dielectric between the two conductors. The loss
in percent of total contributed by each of the
cable components may be seen in Fig. L.

hW-H have all used RG-8/U or similar cables

)
I3

7OTAL COPPER LOSS

@
o

1 Lossiv 7
CENTER COND.

| 4083 IN OUTER COND. :mD/ELECTRIC Loss

. :
10 100 1000 10,000
FREQUENCY, MC.

o
<

(XY
o

LOSS IN FERCENT OF TOTAL
S
c

Fig. 1=—Relative loss distribution in coaxial cable as
a function of frequency.

At 100 DMec. approximately SO percent of the
total loss is copper lass in the ceuter conductor.
At lower frequencies this percentage contribution
to loss is even greater. Therefore, the center con-
ductor is the most important factor to consider
in reducing cable losses in u given frequency
hand.

The Center Conductor

It would be most desirable, to achieve lower
attenuation, to increase the size of the center
conductor. We do not, however, wish to change
the characteristic impedance nor contribute sub-
stantially to size or weight of the cable. Since
impedance is dependent upon the geometry of
the cable,

138 0
Zo = +,—1lo —
AR g10 7

where Z, = Characteristic impedance
K = Dielectric constant
D Dielectric diameter

d = Center conductor diameter

il

il

merely increasing the size of the center conductor
would change either the churacteristic impedunce
ar add substantially to the overall size and weight
"*¢c/o Times Wire & Cable, Wallingtord, Conn.

December 1966

of the cable, neither of which is desirable. The
dielectrie constant is the area that we can change,
if a material of lower dielectric coustant can be
used practically.

Solid polyethylene (dielectric constant K =
2.3) is the dielectric material of most coaxial
cables. By changing to foamed polyethylene
(A = 1.5) we may iucrease the center couductor
size and lower the attenuation without chunging
the overall diameter or the impedance. In this
dielectric minute air bubbles are encapsulated in
the polyethylene during manufacture. Incorpo-
rating air bubbles brings the finished produci
closer to the dielectric constant of air (1.0), which
is the goal, and achieves the lowest attenuation
characteristic. With cellular polyethylene, costly
pressurization of the cable is not necessary, as it
is in the cuse of disk-supported, helical-supported,
or spline-supported semiflexible couxial cables.

Figs. 2 and 3 show the attenuation and power
capacity »s. frequency of RG-8A/U, Times
T-4-50 and Times !4-inch Alumifoam. The lower
attenuation is evident in the latter two because
of increased size of center conductor and changed
dielectric constant.!

Fig. 2 also illustrates another point: When a
stranded center conductor is used instead of a
solid, smooth, center econductor the spiraling
of the stranding results in a spiraling of the r.f.
current along the conduetor, creating o longer
r.f. path length. Coupled with the higher resis-
tivity of the center conductor because of the
contact resistance between the strands, this con-
tributes to higher attenuation in the finished
cable. RG-8A/U has a stranded copper center
conduetor, while T-4-50 and '4-inch Alumifo:un
have solid-copper center conductors.

Jacket Material

Another factor which may affect attenuation
is the jucketing material of the cable. Most
flexible coaxial cables use polyvinylchloride

U'P-4-50 ia a flexible cable with foamed dielectric and
braid outer conductor; Alumifoam iy similar but uses
seamless aluminum tubing as the outer conductor. Both
are made by Times Wire & (‘able Div., International

Rilver (lo,, 358 Hall Ave., \Wallingford, Conn. 06492, —
Editar.

The path between transmitter and an-
tenna can be a lossy one. expecially at
v.bh.f. and u.h.f. Every decibel lost sub-
tracts from antenna gain or transmitler
oulput, so why lose any more than is
absolutely necessary? tere’s a look at
the characteristics and application of
some of Lthe newer cables.

EEERERRENEEEEES
[ EN-NF-NN-N-R-F-F-0-R-F-1]
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Fig. 2— Attenuation in decibels per 100 feeto f
cable vs. frequency.

(p.v.c.) as the jucketing compound. However, to
use p.v.c. — u relatively hard, brittle substance
- it is necessary to udd plasticizers to muke the
compound pliable and flexible. The nonresinous
plasticizers compounded with p.v.c. have a
tendency, with sunlight and summer temperi-
tures, to leach out of the p.v.c. und migrate into
the polyethylene of the dielectric. The migration
of the plasticizer through the braid into the
dielectric causes the dielectric constant and power
factor to rise, with a resulting rise iu the v.s.w.r.
and an increase in attenuation. A rise in attenua-
tion of 1 or 2 db. per 100 feet is not uncommon,
once contamination has hegun. Also, with the
migration of the plasticizer the p.v.c. becomes
brittle and nonpliable, resulting in cracking and
hreaking of the jucket. RG-8/U, RG-11/U and
RG-17/U are examples of couax cables with con-
taminating p.v.c. jackets.

The dangers of this condition have been recog-
nized, and in many of the military cables, iden-
tical in every respeect except for jacket materiul,
the older styles have been replaced by new ones.
Clables such as RG-8A/U, RG-11A/U, and
RG-17A/U uses p.v.c. juckets with a resinous
plasticizer which does not leach out or migrate,
and thus does not contaminate the dielectrie.
Life expectancy of this type jacket is in excess
of fifteen years.

ITigh-molecular-weight, carbon-black-loaded,
polyethylene jackets such as Xelon contain no
plasticizers of any kind, consequently a useful
life of 25 years or more can be expected. Because
of this, polyethylene jackets permit direct burial
and are usually specified for submersible appli-
cutions.

Impedance Uniformity

Attenuation is also increased by substantial
v.8.w.r. Since v.s.w.r. is a function of the im-
pedance of a cable, it follows that the more
uniform the impedance the lower will be the
v.s.w.r. (for a given termination). Because co-
axial cable is manufactured of plastic materials
by means of bulky extruders, it cannot be held
to the tolerances of machined parts, especially
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in lengths of many hundreds of feet. Each indi-
vidual extruder has its own pecnliar eccentrici-
ties that cause variations in the cable during
manufacture.

These variations in dimensions are very small
but, unfortunately, sum up electrically along a
length of cable und, at specific frequencies, may
result in a v.s.w.r. as high as 4:1 even though the
cable is properly terminated. In cable construc-
tions where impedance uniformity and low
v.s.w.r. ure critical, the impedance can be held
to tight tolerances by close control of the extru-
sion processes.

Cable Construction

Taking the foregoing into account, let ns look
at RG-8A /U, shown in cross-scction in Fig. 4.
The center conductor is stranded copper and the
dielectric is solid polyethylene. The uttenuation
of RG-8A/U could be improved hy 25 percent if
we could increase the center conductor size and
change to foamed polyethylene. This has been
done in cuble such as Times T-4-50, now available
al about the same cost, n1s RG-8A/U. Note
that the overall diameter is the same, Fig. 4,
but the aitennation is substantially improved
{Fig. 2) and the cable weight is improved (99 lbs.
/1000 ft. for RG-8A/U, 91 lbs./1000 ft. for
T-4-50).

However, for longest life and most carefree
installation, even further improvements have
been made. The largest factor contributing to
degradation of attenuation in foamed poly-
ethylene flexible coaxial cables, especially above
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Fig. 3—Pawer-handling capacity as a
function of frequency.

100 Me., is moisture. Since moisture affects the
power fuctor, the effect of moisture in the cable
becomes significant as we increase frequency.
This can be seen from the formuls for atten-
uation:

o = K \j + Klf (P.F'.)

« = Attenunation

K, K1 = Some constant

f = Frequency

P.F. = Power factor-

As frequency is increased, the power factor be-
comes & more significant figure. Moisture has

where
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been known to degrude the power factor by as
much as ten times.

But how does moisture get into a cuble? It
enters flexible cables as water vapor, which is a
very penetrating gas. This vapor condenses to
water or moisture, changes the power factor and
consequently raises the astienuation. For this
reason, a solid, scamless, pinhole-free, metullic
barrier or shield which positively excludes water
vapor gives the longest-lived cable. In addition,
with a solid metallic sheath the radiation into
und out from the cable is eliminated, aud isolation
in the order of 100 db. is achieved.

In cubles such as the Times Alumifoam scries
moisture is precluded during manufacture by a
completely dry core, und with the addition of the
aluminum tube the foamed polyethylene is under
constant pressure. Moisture traps and vapor

PVC Jacket

Solid
polyethelene,
dieleciric”

086 .285 405

Coppec Beaid N\

Stranded @opcr

RG-8A/U

Xelon ../ackef
Copper B{;;‘L:d ;

Foawmed.
ooluetlzelene

Solid wpper
Cente

r Cond.
T-4-50
Seamless Aluminum
ube - —
Foamed potyez‘/teleme ‘ f
deelectric =~ 450 500
Soltd (g t/"'/” [, S
Cender Lgftfi o

2-INCH ALUMIFOAM (AM5012P)

P VC Jackezf

Solid po {ethe/ene l

dielectric ; L

Solid cagoer
Center Cond.

RG-17A/U

Fig. 4— Cross sections showing construction of
various types of cable.

December 1966

I

e i,
Fig. 5—Representative cable installation for a
rotary beam antenna.

1) Transmitter.

2) Transmitter output connector.

3) Flexible 50-ohm coax (T-4-50 or RG-8A/U).

4) Type N connectors or flexible-cable to solid-sheath
splice.

5) Solid-sheath foamed-dielectric cable (V2-inch Alumi-
foam).

6) Type N connectors or flexible-cable to solid-sheath
splice.

7) Flexible coax (T-4-50 or RG-8A/U).

8) Cable clamps.

9) Tower.

10) Rotator.

paths are designed out, and the user has u self-
sealing cable.

FFor above-ground applicatlions, the seamless
shield serves the dual function of electrical shield
and protective cover. It eliminates the necessily
for an outer jacket and thus represents the most
economical use of weight and space to achieve
desired clectrical characteristics. To approximate
the electrical churacteristics of !4-inch Alumi-
foam in an RG cable, it would be necessary to
use RG-17A/U (attenuation, 0.85 db. at 100 Me.:
power handling, 3.6 kw. at 100 Me.; cost, approxi-
mately 30 percent higher). Cross sectious of the
two types are shown in Fig. 4.

System Installation Using Semiflexible
Coaxial Cable

Fig. 5 illustrates a typical system installation
employing !4-inch Alumifoam. The cable is sim-
ple to install, and connectors are readily available
for it.

It is generally most convenient to run from
the transmitter to the wall of the shack with
flexible coux (RG-8A/U or T-4-50), ulthough to
eliminate losses, this run should be kept as short
as possible. One end of this short run should be
terminated in a connector that will mate with the
transmitter, and the other end may terminuate
either in a type N or go direcily into a splice
connector. Splice connectors to accept fexible
coax in one side and solid-sheath coux in the other
are also available.

{Continued on page 136)
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o Beginner and Nowvice

The Selectoroid

A Simple
High-Performance

Audio Filter

BY LEWIS G. McCOY, * WI1ICP

OERE is an old axiom in amateur radio that
Tgoes: “If vou caun't hear ‘em, you can't

work ‘em.” This is something o Novice
quickly realizes, because even under poor skip
conditious the Novice bands are very crowded.
{f the Novice is unable to hear the station he is
trying to work, because of QRM, it can become
very discouraging.

One of the unfortunate facts of life is that the
average inexpensive beginner-type receiver is
woefully lacking in selectivity — the ability to
separate signals. Usually, the selectivity of the re-
ceiveris directly related toits cost. Thisis because
additional circuits are required to provide selec-
tivity. Also, many amateurs are reluctant to dig
into their receivers to improve them. However,
there is a way to obtain greater selectivity, at
no great cost und without making any changes in
the receiver. The method we huve in mind is
audio selectivity.

The Selectoroid described in this article is a
device that will greatly improve the c.w. selce-
tivity of a receiver, doesn't cost much, and is

# Beginner and Novice.

At the right is the power transrormer

and the 12AU7 is mounted approxi-

mately in the center of the chassis.

Any chassis or box of svitable size can

be used as the component arrangement
is not critical.
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simply plugged into the receiver. It is designed
to help the Novice separate c¢.w. signals in a
crowded bund and, in addition, e¢ould be u real
hoon to trunsceiver owners desiring to improve
the c.w. seleetivity of their units. Most trans-
eeivers have only one degree of selectivity, and
thut is for reception of s.s.b. signals. Although
the transceiver may cover the c.w. bands, there
is no provision for the additional selectivity that
may be required for such work.

What It Is And How It Works

The Selectoroid is an audio filter with a
built-in umplifier stuge. Two purallel-tuned cir-
cuits, Fig. |, are used to provide the selectiviiy:
these circuils use toroid eoils resonated at ap-
proximately 750 cyeles by appropriate capucitors.

Many newcomers econtuse seleetivity with

bundspread. Bandspread is the tuning rate of a
reeeiver. For example, one receiver may require
only two turns of the tuning knob to cover
3500 to 4000 ke., while another wonld tuke five
turns of the tuning knob to cover the same
range. The latter receiver could be said to have

QST for
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Fig. 1—Circuit diagram of the Selectoroid audio filter. All capacitances are in uf. Capacitors marked with polarity are
electrolytic. Resistances are in ohms; all resistors are Y2-watt.

C1—0.01 uf., disk ceramic.

Cz,C3—0.5 uf., paper (see text).

CRy—Silicon rectifier, 400 volts p.i.v. or more.
Jy—Headphone jack, open-circuittype.

J;—Phone jack.

L1, La—88-mh. toroid (see text).

Py—Headphone plug.

S1—Single-pole, four-position wafer switch, with a.c.

more bandspread than the former. IHowever,
hecause one receiver has a slower tuning rate
than the other it doesn’t mean that one has the
ability to separate signals better than the other.
Selectivity is the ability of a reeeiver to select,
or separate x]gnalm

The theory in adding or improving selectivity
i0 u receiver is not too complicated. Auny tuned
cirenit will tend to reject signuls that are not on
the frequiency to which the cireuit is tuned. How
well it does this depends on the ), or quality
facior, of the cireuit. A circuit with a low ) has
poor seleciivity while one with high @ can be
very selective. While “*high” and “low” ure
relative terms, the toroid coils used in this unit
are capable of providing tuned eirenits with Qs
on the order of 50 or so ut 700 to 1000 eveles,
and this ean be classed as high ) for audio
frequencies.t

The passbund of a receiver usually is about
2000 to 000 eycles wide. Any andio tones lower
than the actual upper limit will have more or
loss the sume amplitude. However, if vou permit
just a very narrow band of andio frequencies to

¢ Hoff, ** High-Performance RUTY Iilters,”” ST, August
1966.

The Selectoroid can prove a real boon
to Novices whose receivers have poor
selectivity — it can easily make the
difference between a partial QSO

and a 100 percent one. Also, it will
do an outstanding job of improving
the c.w. selectivity of receivers hav-
ing only s.s.b.-width filters.

P.S.: And it doesn't cost much!

December 1966

switch mounted on back (Centralab 1465 or
similar).

S:—Part of S).

Sy—Single-pole, single-throw toggle.

Ti—OQutput transformer, 10,000-ohm primary, 3.5-ohm
secondary (Knight 54 A 1448 or equivalent).

Te—Power transformer, 125 volts, 15 ma.; 6.3 volts, 0.06
amp. (Knight 54 A 1410 or equivalent).

reach vour headphones or speaker while excluding
or attenuating the other tones that may be
present, you improve the sclectivity of the re-
ceiver. That is exactly what is done with the
Selectoroid. 'The tuned circuits in the filter are
resonated at approximately 750 cycles. The
Selectoroid rejects those frequencies above and
helow approximately 750 cycles while actually
amplifying the narrow band of audio frequencies
“lose to 750 eveles.

Ilow well this is accomplished is shown in Fig.
Kig. 2 shows the audio passbund from 300
uveles to L700 eveles. Any tone more than 100
eyeles either side of 750 cyeles is attenuated to
ihe point where the nudio is practically inaudible
when listening with headphones or spesker.

In many instances, the user may not. desire or
need the very high degree of selectivity provided
by the Selectoroid with both of the tuned circuits
operating. We've provided o switch, Si that
removes one of the tuned circuits, thereby
broadening the response curve. With the single
tuned circuit there is still o definite peak at 750
cyeles, but it is nowhere near as sharp us with
both cireuits in. In addition, Sy can be used to
switch the filter completely out, leaving the
receciver ontput in its normal condition.

Fig. 2 shows the selectivity with both circuits
tuned to the sume frequency, 750 cycles, and
the peak at this frequency may prove to he
sharper than desired by some amateurs. If one
of the circuits is tuned to a slightly lower fre-
quency than the other the effect is to widen
the passband of the overall filter. The filter
will still be sharp, but may sound more pleasing
to the ear. In any event, it is eusy to experiment
ulong these lines. Try adding a 0.005-uf. or g

D)
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Fig. 2—The solid curve shows the response of the Selecto-
roid with both filter circuits operating. The dotted curve
shows the selectivity with a single circuit.

0.1-4f. capacitorin parallel with (3. These vilues
will broaden out the peak.

Additional Circuit Information

The amplifier tube used in the Selectoroid is
a dual triode, & 12AU7. Other dual triodes such
as the 12ATT7 and 12AX7 work equally well.

The hase connections are the same for all three
types.

A simple half-wave rectifier is nsed in the
power supply. Voltage out of the filter is ubout
130 valis, and if your receiver has an accessory
socket, as some do, anything from 100 to 150
volts at 10 ma., plus the 6.3-volt a.c. heater
requirement, will power the unit.

An audio ontput transformer is used in the
plate circuit. of 1"5. If you don’t care to use a
speaker, a 27,000-ohm resistor can he used to
replace the transformer primary. Fig. 1 shows
this alternate hookup.

Construction Information

The toroids used at Ly and Ly ure types made
for teletype units. Several amateurs run adver-
tisements in the clussified Ilam-Ads every month
for 88-mh. toroids at varying prices averaging
about 50 cents each. These transformers have
two windings which must be connected in series
in order to get 8% mh. Fig. 3 shows how they

(Continued on page 150)

S

USE THESE o——.

TWO WIRES w0
FOR 88mh, O———""{ X I~/ £
<, " SCRAPE_OFF
INSULATION,
TWIST AND
SOLDER

Fig. 3—This drawing shows the mathod of connecting the
windings of the 88-mh, toroid to obtain the
required inductance.

The power supply filter
components are mount-
ed at the right in this
view. Atthe left are the
two 88-mh.toroids with
their capacitors, Ca and
Cs. The switch on the
vear is Sa.
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Transceive Modifications for the Heath SB-300/$B-400
Combination

BY WILLIAM M. BRELSFORD,* K2INO/K3FXJ

and the SB-300 companion receiver for u

short time, the author decided that a more
convenient method of switching from transmit
to transceive operation would be helpful. Origi-
nally, changing from vne mode to the other re-
quired chanung a jumper cable inside the trans-
mitter in addition to changing the setting of the
funection switch. This article describes a few sim-
ple circuit modifications that enable the operator
to change the equipment from one made to the
other by using the function switch ouly. Provision
is also made for transceive operation while using
the transmitter v.f.o.

!li'TER using the Heath SB-100 transmitter

Transmitter Modification

In its original form, function switch MS2R
was used to supply B plus to the v.f.o. (lL.m.o.)
and to the heterodyne oscillator in the transmit
position. [t also fed B plus to the receiver hetero-
dyne oscillator-amplifier when in the transceive
position. Function switch FS2F, on the sumne
wafer with /'S2R, was used to remove B plus from
the carrier gencrator during transceive. In the
modification of Fig. 1, #S2/t is used to select the
l.m.o. from the transmitter, or from the receiver.
The heterodyne oscillator and cuarrier generator
switching is done with a double-pole double-
throw toggle switch (S1) which has been added to
the chussis (inside the cubinet) between the front
panel and the heterodyne crystals. #S2F cun be
nsed to remove B plus from the L.m.o. during
transceive, unless the receiver modification men-
tioned later is also made.

First, the red wire connecting lugs 3 and 11
of F'S2R is removed. The wires originally con-
nected to FS2R are removed and connected as

» Dept. of Statisties, ‘The Johns Hopkins University,

Baltimore, Maryland.

8+

follows: (1) Red wire from lug 8 connects to
terminal 1 of Sia, (2) Red wire from lug 3 con-
nects to terminal 2 of Sya, (3) White-violet. wire
from lug 7 connects to terminal 3 of S;a, (4) Violet.
wire from lug 11 connects to pin 5 of V7. Similar-
ly, the wires connected to FS2KF are removed
and connected a8 follows: (1) Orange wire from
Ing 12 connects to terminal 4 of Sip, (2) White-
vellow wire from lug | connects to terminal 5 of
Sig. Terminal 6 of S;p is unused.

Next, counect couxial cable {RG-174/U) to
FS2R asfollows: (1) From the receiver L.m.o. juck
on the rear panel to lug 7, (2) From the bottom
side of the mixer bandpass circuit hoard (con-
necting to the bottom of the l.m.o. jack) to lug
8, (3) From the l.m.o. {with g3 weross the phono
plug as before) to lug 11.

Receiver Modification

A second
flexibility

modification provides :additional
and  convenience of operation. [t
(Continued on page 146)

7‘< REC. L.M.O.

QUTPUT
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)

Jz

170 4,

>;; 5 ON TRANS.)

Fig. 2—Circuit modifications to the SB-300 receiver.
Switch Sz is a small d.p.d.t. single-section
phenolic rotary wafer switch,

o 2 57O HET. 0SC.COILS
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December 1966

Fig. 1—Schematic diagram of the circuit changes in the
SB-400 transmitter. Si has been added and is a d.p.d.t.
toggle switch. The circuit shown in dotted lines is added
only if the SB-300 receiver is modified as shown in Fig. 2.
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A PASSIVE LIMITER

BY GEORGE SCHLEICHER.* WONLT

An interesting audio limiter circuit
using diode switching of resistive at-
tenuators. It does not ''slice the top
off the signal’’ sharply the way sim-
ple diode clippers do, and thus has
relatively little effect on the band-
width of a speech signal.

passive clements: the design of this one

ix stch that it will not generate high-order
harmonics and it need not be frequency sensitive
in the audio range. The limiter uses a multi-
plicity of T-section atlenuators in tandem: each
section is unusual in that u pair of diodes is
connected in series with the shunt arm. The
diodes function like switches that open in the
absence of a potential but close when the voltage
applied to any section of the attenuator rises
to u predetermined level. The closing of the
shunt path cuanses the loss of the attenuator sec-
tion to increase to its design value. The switching
aetion is illustrated in Fig. 1.

! LIMITER circuit c¢an be constructed with

Fig. 1—The basic limiter circuit. Closing Si increases the
attenuation without changing the frequency-transmission
characteristics. Si should close when E;,
reaches a predetermined value.

As a result of the switching action each section
of the aitenuator will offer a small loss to the
low-amplitude portion of an electrical signal and
a higher loss to amplitudes of higher level. The
maximum loss of any atienuator section is gov-
erned by its design. The maximum amount of
compression that the limiter can provide is de-
termined by loss of each attenuator section und
the number of sections that are connected in
tandem. (lood results have been obtained by
using ten or twelve sections in tandem, each
section having a maximum loss of two or three
deeibels. The muaximum amount of compression
that will be realized from a limiter of this type
will be equal to about half of the total loss of
the attenuator sections.

When a voice signal is modified by limiting
action there is necessarily a change in the hur-
monic relationships within the signal. Listening
tests indicate that heavy limiting using a limiter

1535 Dartmouth Lane, Deertield, 11l. 60015
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of this type causes a voice signal to become
somewhat “bassy,” but this effect is hardly
noticable if the voice signal has been limited to
4 baudwidth of only 3 ke. by means of a filter.

Diode Action

Solid-state diodes exhibit resistance in the for-
waurd conduction mode. This resistance can vary
from a fairly high value (over 10,000 ohms) to
less than 100 ohms. It will depend on the voltage
across the diode and the materials of which the
junction is made. The materials also determine
fhe manner in which the diode will begin con-
duetion. Ior example, copper-oxide junctions be-
gin conduction more slowly than germanium or
silicon.

Design Principles

The characteristics of the diodes and the de-
sign of the attenuator sections should be com-
plemeniary. The diode resistance when conduct-
ing should be low cnough to be negligible in
the shunt arm of the attenuator: in the non-
conducting mode it. should be high enough (o
make the shunt appear as un open circuit. Pairs
of diodes are used so that the positive-going and
the negative-going portions of a wave will be
similarly affected. The voltage ot which the
diodes begin conduction determines the range
over which the limiter will be effective. The
limiter circuit shonld be driven from a source
having an impedance at least as high as ihe
design impedance of the attenuator sections,
und it should be terminated in a similar im-
pedance. Since the diodes are connected in the

(A)

(B)

ottt

These scope pictures show the effect of limiting on wave-
form, (A) Sine wave (7465 cycles) before limiting; (B)
Same signal after 8 db. of limiting.

QST for



shuut arm of the attenuator the basic limiter
design cun be applied to both balanced snd un-
balanced (one side grounded) attenuators. The
circuit deseribed here uses unbalanced T sections
for simplicity.

A Practical Circuit

Building a limiter of this kind can start with
the acquisition of about two dozen diodes of a
eiven type. Their forward resistance should be
meusured using an arrangement similar to that
shown in Fig. 2. Meuasurements should be made
in increments of (.05 or (.1 volt starting at zero
and continuing until the cwrrent through the
diode reaches its maximum rated value for the
tvpe of diode under test. A graph can then be
drawn plotting junction voltage against resist-
ance (resistance is first computed by dividing
the voltage by the resultant current). Fig. 3
shows the kind of curves that result when differ-
ent diodes are measured this way. Using the
curve for the IN344 as an example, it is evident
that the resistunce will drop to about 200 ochms

VIVM.
0-1 OR
0=3 VOLT SCALE

1500/ /oW,

V.0.M.
0-50pa.
0-2.5MA.

SCALES

Fig. 2-~Test setup for measuring diode resistance. Ri
is a linear control.

and that there is a “knee’ in the curve at a
potential of 0.45 volls. The potential is significant
hecause it corresponds to the input voltuge ut
which limiting action is maximized. The diode

¢ ”

t'I'he resistance measured in this way is a “d.c.”" resix-
tance, und while for higher accuracy in circuit design the
dynamic resistance should be deterinined, its measurement.
is considerably more ditlicult. ‘I'he extra cotuplication would
nut be warranted unless it were necessury to know the exact
attenuation at different voltage levels.
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Fig. 3—Resistance of three types of diodes measured
with the test circuit shown in Fig. 2.

resistance at the knee (250 to 300 ohms) is used
in designing the sttenuator sections.! The shunt
resistance used in the attenuator should be about
ten times the diode resistunce at this point, or
2700 ohuns if the nearest standard resistor value
is chosen.

Knowing that the shunt resistor will be 2700
ohms and desiring a loss of about 2 db. in the
attenuator Jeads to the coneclusion that the
characteristic impedince of the uttenuator should
be 72 ohms. (These conclusions arc arrived at
through the help of the formulas given below.)
The resulting limiter circuit is shown in Fig. 1.
It should be noted that between aticnuator sec-
tions the output series resistor of one section has
heen combined with input series vesistor of the

the nearest standard resistor value (150 ohms)
has been chosen for use in the cirenit. The wave-
form photographs show how compression chunges
the shape of a sine wave.

IST TWO
SECTIONS

10TH
SECTION
o

(B)

Fig. 4—(A) Practical circuit for a single section. (B) Cascaded sections; note that the 75-ohm series arm on the output

side combines with the 75-ohm series arm on the input side to make the single value of 150 ohms between adjacent shunt

arms. Half-watt resistors are satisfactory. In this circuit T1 is assumed to have a turns ratio such that the plate resistance

of the preceding amplifier tube is transformed to a value of resistance that is low compared with the characteristic

impedance, 600 ohms, of the attenuator. Likewise, the input impedance of the device to which the limiter is connected is

assumed to be high compared with 600 ohms, When this is not true, Ri and Rz should be selected so that total input
and output impedances are 600 ohms,

December 1966
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Appendix

Attenuators are lossy resistive networks. They
are usually designed to have the sume impedance
at their input uud ontput terminals. Unbalanced
attenuators are usually referred to as “T” or
‘" uttenuators since these letters describe the
vireuit contiguration. Their balanced counter-
purts (for use in ungrounded circuits) are referred
to as “H” or “0O”" attenuators.

Only four simple formulus are needed in de-
signing T attenuators: they are as follows:

Loss (expressed in db.) = 20 Jog ! (1)
Tou
N [r.»ut lin 5
"= [iu (‘-)
. . . sl —n e
« (the series resistor value) = 7 - - 3)
1 +n
9,
b (the shunt resistor value) = Z - =t - (4)
Ll 7
(% is the characteristic impedance of the at-

tenuator).
As an example of the use of these formulas,
assume that vou wre designing un attenustor of
150 ohms impedance with a loss of 6 db.:

6 =20log |_
Lout
/’in
. (
0= log ¢ from (1)
ont
lin
0.3 =fog_ 1
Tout
/in

frown slide rule

antilogari f 0.3 = 2.
antilogarithm of 0.3 0 } or log table

20 = 1 |
|

T | solving for n
Tous i )
joEgEns 0.5
(1 -+0.5)
0.5 from (3)
150 22 - 50 ohms J
1.5
) RS
h o= Iso‘.ﬂ W 0.5) -
(l - .52)

from (4)

S —

150 —L = 200 ohms
0.75
A single attenuator section of 150 ohms imped-
ance and 6 db. loss is shown in Fig. 5.
Some representative attenuator section values
are shown below. They are included as an aid in
designing limiters of the kind described here.

50 50

Fig. 5—Attenuator used as an example for calculation
as described in the Appendix.
LOSS, db.

it resistance b resistance

1 57.5 8500
2 LL5. 4310
3 17l 2810
+ 224, 2100

These vulues ure bused on an attenuatior imped-
ance of 1000 ohms. For ather impedances the
values should be increased or deereased propor-

tionately. |[gET—
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Navy MARS Slow-Scan TV Activity

‘Two weekly slow-scan TV nets have been estab-
lished within the Navy MARS program. They meet
on 6970 ke, nt 2200-2300 Sunday GMT (5:00 p.a.
EST), and at 0300-0100 Wednesduy GMT (10:00
p.. ST Tuesday, U.S. day). Participating at the
start are stations in Duvall, Washington (NOATX-
W7FEN); Waldron, Indiana (NOYVC-WINTDP);
und Boulder, Colorado (NOAZPJ-WAONLQ). The
primary purpose of the uets is to develop more
widespread use of slow-scan which could add to the
present Navy MARS emergency communication
cupubility. Net awctivities willinelude disseniination of
technical information on slow-scan TV and experi-
mental activities aimed at optimizing this mode of
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communication. Navy MARS members desiring to
participate should submit o request to their Navy
MARS District Director via their Area Coordinator.

Some 600 amateurs and 200 YLs from 17 countries
attended the International Ham Convention in
Knokke, Belgium, September 12th through the 16th.

Technical meetings covered such varied subjects
as meteor sceatter and parametrie amplifiers. The
precedings of the conference und some interviews
were transmitted via amatcur TV on 435 Me.
through special permission granted to ON4RT and
ON4LP, members of the Amateur Relevision Asso-
ciation. IDJ4ZC wasg presented the Comte Lippens
‘Trophy for his work in launching a translator carry-
ing balloon ¢very Sunday, permitting tracking and
scutter experiments.

The convention was spousored by a group aof
Knokke amateurs, including ON4UM, ON4IB,
ON4LV and ONL-1322. (Thanks ON4BX)

QST for




A 50-WATT

UNIVERSAL MODULATOR

BY DOUG DEMAW, WICER *

““Who needs an w.m. modulator?” eonsider

for a moment that “ancient modulation,”
us it is sometimes referred to by the s.8.b. gung,
isstill popular on v.h.f. and on 160 meters. Listen-
ing in on these bands will convinee the vbserver
that a.m. hasn't gone the way of hard-rubber tires
and muzzle-loading rifles . . . yet. The use of
w.n. is more popular on the v.h.f. bands thau is
s.s.b., ulthough the latter has scen limited use
on 6 and 2 meters for quite sume time.

This article, then, is intended for those stalwart
operators who still use a.m. and wre interested in
building a modern 50-watt modulator. Several
features have been included in the circuit, muking
pussible certain functions that are frequently
overlooked in run-of-the-mill designs. Speech
¢lipping and filtering is used. Control circuits
enable the operator to choose between manual
vperation, push-to-talk, or foot~switch control
when activating the transmitter and modulator.
During e.w. operation, foot-switch control of
the transmitter is still available to the operator
by merely throwing the phone-c.w. switch on
the modulator to the c.w. position. Jacks, which
are located on the rear of the modulator chussis,
muke available the necessary connections for
triggering external control circuits.

* Agsistant ‘Lechinical Editor, OST.

Bmvom;: you point un accusing finger and ask,

4r0000000000000000000000000000:

q
Some modern components and a few ¢
up-to-date circuit ideas are combined in ¢
this general-purpose modulator. Speech:
clipping and filtering have been included ¢
in the design, permitting greater audio ¢
power for weak-signal work. A relay, ¢
some switches, and three rear-chassis ¢
jacks make possible a variety of control-
circuit combinations for activating the
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¢ equipment to be used with the modulator.
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An attempt was made to modernize the modu-
lator, physically, this being un important consid-
eration i one is to have a modern-looking layout.
With this end in mind, rocker-type switches, one
red and one black, were used for a.c. and d.c.
control of the power supply. To match the motif
of the switches, rectangular pilot-lamp ussem-
blies were used as indicators. The meter is also of
modern design.

Circuit Discussion

A high-impedance wicrophone is connected to
Ji, Fig. 1. The audio from the microphone is
umplified by V. R.f. filtering has been added to
the input cireuit of Via and consists of a 33,000-
ohm resistor, in series with the lead from J{ to
pin 2 of V14, und a 470-pf. capucitor from pin 2 to
ground. This feature is especially helpful in keep-
ing howls and squeals from appearing on the
transmitted signal when r.f. is picked up on the
uiicrophone lead — o common malady during
uperation on the higher frequencies. Additional
r.f. filtering, consisting of @ 1000-ohm resistor
and a 470-pf. capacitor, has been udded to the
grid circuit of ¥'yg.

After further amplification by Vs, the audio is
clipped by C'Ry and CRy. The amount of clipping
ix set by adjustment of £y, the clipping-level
control. The setting of Ry determines the gain of
the modulator after clipping takes pluce. Silicon
diodes are used in the low-level clipper circuit
and are biased with positive voltage from the 2<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>