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w ithout a peer as a utility tube,
the GL-807 in CW r-f work will
serve as: :

@ oscillator, crystal or self-excited.
@ buffer.
@ doubler, tripler, quadrupler, etc.
@ final tube, singly or in push-pull.

Input (see ratings) is high enough to power a rig
that’s respected. Frequency is up to 60 mc at max
ratings, or well above the G-meter operating band.

The audio end also finds Type GL-807 a natural
for modulator work and speech-amplifier service.
You phone men may judge the tube’s worth from
‘the fact that a pair in Class AB, operation will put
out 120 w, ample to modulate a quarter-kilowatt
transmitter.

Two things especially make the GL-807 such a
keen ham-rig performer. It’s a tube designed with
the amateur’s needs in mind; so its ratings lie in the
area of greatest usefulness. It’s a beam Eower tube,
and this means maximum output with minimum
drive — in short, efficiency.

As for tube dollar-value—a GL-807 costs less than
a pair of average receiving types! There’s no better
“buy”! Your nearby G-E tube distributor will be glad
to quote you the low price, or write to Electronics
Department, General Electric Co., Schenectady 5, N, Y.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

y ELECTRIC

BEAM POWER
AMPLIFIER

Filament voltage 6.3 v
current 0.9 amp

Max ratings, ICAS: Phone cw
voltage 600 v 750 v
current 100 ma 100 ma
input 60 w 75w
dissipation 25w 30w

Freq. at max ratings 60 mc

@ Best wishes for a happy holiday season
to all my ham friends! We can be proud of a

-past year of progress in amateur radio. 1949

will be marked by further important develop-
ments now foreshadowed by G-E electronics
research. My New Year's pledge: aiways to
keep you posted, through Ham News, on
what's new, what's useful—and how to build
and apply each device, looking to the im-
proved performance of your rig.

J?@fdkmd@ Wi

© 1948 by General Electric Co. $

oy

161-GA12-8680
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Kenneth Klippel, W

(JSQO, in his ham shack at Iowa City, Iowa

The proof of the pudding ison the wall...

Newcomers in ham radio are greatly helped
by the remarkable sensitivity, selectivity,
stability, and the accurate calibration of
the Collins 75A-1 receiver.

The more significant commendations,
however, come from seasoned amateurs
who, like W@SQO, have literally worked
the world for years with less advanced, less
thoroughly engineered equipment. This is
true whether their chief interest is in DX
or traffic.

The 6AK5 R. F. stage in the 75A-1
makes possible a threshold sensitivity far
better than can be realized in normal in-
stallations. This threshold sensitivity cor-
responds to a receiver noise factor of from

FOR RESULTS IN AMATEUR RADIO, IT'S « « o |

5 to 10 db above a perfect receiver of the
same bandwidth.

The very high accuracy and stability of
the 75A-1 are due to (1) the use of quartz
crystals in the first conversion circuit, (2)
the inherent accuracy and stability of the
vfo in the second conversion circuit, and
(3) linearity and absence of backlash in the
tuning mechanism. The stability is such
that on c-w reception extreme variation in
the supply voltage causes a change of only
a few cycles in the note. Rejection to
image frequencies is greater than 50 db for
all bands.

See or write your Collins dealer. If you
don’t know him, we will be glad to give you
his name and address.

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, New York 18, New York

458 South Spring Street, Los Angeles 13, California

2
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FOR STABILITY
AND STRENGTH

With the introduction of this new line of air variables, JOHNSON brings you e SINGLE SECTION VARIABLES

many important design advantages never before available. 030" Spacing
Outstanding of these is the use of perfected ceramic soldering which assures Cap. Per Section Length
absolute — and permanent — rigidity and strength, absolute — and permanent — f:;_“s‘f‘ '4.7' ‘2"," !‘h"l’g/f“""
maintenance of capacities! . 167-102 27 35 1.9/64
There are no eyelets, nuts or screws to work loose, causing stator wobble and }:;'}g} ?; ;; }'7/“
fluctuations in capacity. JOHNSON ceramic soldering leaves a bond which is stronger 147-151 99 8 27012
than the rugged steatite end plates themselves. There's nothing to come loose, 167-152 Al :021 ol ;l.tow‘ s 3.33/64
so Available In . pacing

because the statér terminals, mounting posts and rotor bearings are ceramic

soldered! .
Silent operation on the highest frequencies is assured with a split sleeve 0 DUAL SECTION VARIABLES

tension bearing that also prevents fluctuations in capacity. 030" Spacing

These new variables are ideal for peak efficiency even under the severest Cat. No Cﬂ’:"P" s“’f‘i.‘:‘“ 8 I,::"&ﬁ;h !
conditions, such as portable — mobile operation. They are available in .030” and 167-501 27 35 ‘1:?3/1:“
080" spacings. }:;gg; 51 4.4 2-2%/“

Two sets of stator contacts are provided for connecting components to either Also Av:i,lable 1,.‘,'830" Spacing
side of condenser without appreciably increasing inductance of the circuit, New

bright alloy plating is used. It has high comosion resistance, is easily soldered and Q

possesses lower electrical resistance than other platings. DIFFERENTIAL VARIABLES
These variables are available for all types of ications equipment 030" Spacing Cap. Per Secti Length
having tuned circuits operating as high as 500 mc. Cat. No. Mo 'ehi:z’r‘ngl
167-201 1 .8 15/14
167-302 27 35 1-9/¢4
167-303 51 4.6 1-7/18
7 Also Available In .080% Spacing
1. Ceramic soldered for stability and strength 5. Steatite end plates : T:;TERF’TY VARIABLES
2. Soldered plate construction, heavy .020°  &. Long creepage paths B pacing 5
pla(u', new bright alloy platm’ . 7. Low mini ity — i tuning Cat. No. CA‘AF.’;L'“ s‘(t“ﬁ: B:Pﬁ:?rua'nd
3. Beryllium copper contact spring, silver range 167-201 10.5 28 1-3/64
plated 8. Small size — end plate oniy 1% square 167-202 2 4.3 1716 °
4. Split sleeve rotor bearings —no wobble 167-203 51 &5 . 115/
to shaft Also Available In .080" Spacing
Other ities and i ilable on special order,

Write For NEW JOHNSON 147 VARIABLE CATALOG

JOH"SONOQ.¢WM&¢2W/

E. F. JOHNSON CO., WASECA, MINNESOTA




$359.50

Slightly Higher
West of Rockies

The Pow HT-19 Zronamitio.

@ Designed for the modern-minded Ham. Maximum flexibility on 5 Bands —3.5,
7, 14, 21, and 28 MC. High stability, low FM distortion (measured at less than
5%). Provisions for applying AM from external modulator. 125 watts output.
Oscillator—reactance modulator with specch amplifier—buffer—and final. The
4-65A inoutput stage is air-cooled by a 1000-rpm fan! 5 Tubes plus 2 Voltage Regu-
lators and 3 Rectifiers.
See it at your Hallicrafters Dealers!

the hallicrafters co.

4401 W. Fifth Ave., Chicago 24, Ill.

orld leading manufacturers of Bretision‘mdi:o and television equipment




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in OST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO, and OBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, all amateurs
are invited to join the ARRL Emergency Corps (ask for Form 7).

—_ ATLANTIC DIVISION

tlastern Pennsylvania 3BES Jerry Mat 1: 623 Crescent Ave. Glenside Gardens

Maryland-Delaware-D.C. W3BWT 1\&/ 132 Tennessce Ave,, N.E. Washington 2, D. C.

Southern New Jersey 20X G. W. (Blll) Tun.ncll 22 Wyoming :\ve. Audubon

Western New Vork W2PGT Harding A. Clark 753 Westmoreland Ave. Syracuse 10

Western Pennsylvania W3K Ernest ). Hlinsky 509 Beechwood Ave. arrell
CENTRAL DIVISION.

Ilinois WOEV Lloyd E. Hopkins 27 Lynch St. Elgin

Indiana WOFS Charles H, Conway 3335 Col.leze Ave. Indianapolis 5

Wisconsin W9RQM Reno W. Goetsch 929 S. Tth Ave. ausau
DAKOTA DIVISION

North Dakota WaGZD Paul M. Bossoletti 204 Polk St. - Grand Forke

South Dakota WANGM {i’b Foasberg 509 Idaho Ave., S.E. uron

Minnesota \WeCWB alter G. Hasskamp 116 3rd Ave., SWw. {rosby

DELTA DIVISION

Arkansas W5JIC Marshall Riggs Danville

T.ouisiana WSVT W. J. Wilkinson, jr. Room 313, Jeﬂ'erson Hotel Shreveport

M ssissippi WSIGW Harold Day Route 2, Box 333 Greenville

‘Tennessee QT Ward Buhrman 1000 Overlook Ave. Chattanooga

(‘RE\T LAKES DIVISION. =

Kentucky W4CDA 155 $t. Mildred's Court Danville

Michigan W8SCW gwsehh R Bt\l an, jr. 13959 Tuller Ave. ctroft

Ohio wW8W2Z arold E. Stricker RFD S Marysville
HUDSON DIVISION

Eaate:n New York 2 Ernest E. George "044 Lexington Parkway Schenectady 8

N. C. & Long Island W2KDC Charles Ham, jr. 200 Harvard St. estbury

Northarn New jersey W2AN ‘Thomas J. Lydon 190 Mortimer Rutherford
MIDWEST DIVISION.

Towa W@PP William G. Davis rd St. Mitchellville

Kansas W@ICV Earl N. Johnawn 624 Roosevelt T'opeka

Missouri WAICD Hen H. Wendt 3 North Kansas City

Nebraska W@RQK William T. L.emmer 1708 West 6th St. North Platte

1 NEW ENGLAND DIVISION
Connecticut WI1VB Walter L. Glover Glover Ave. Newtow!

aine wiIiG Narman Davis D1 Oid Orrhard Beach

tLastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WIAZ Prentiss M. Bailey 62 Dexter St, Pittsficld
New Hampshire WI1AO Gilman K., Crowell 15 Academy St. Concord
Rhode Island WIC, Roy B. Fuller 17 Ledge Road East Greenwich
Vermont WINLO Burtisa W, Dean P.O. Box 81 Burlington
NORTHWESTERN DlVlSlON
Alaska KL7IG Charles M. Gray ox 1237 Douglas
Idaho W7iIwWuy Alan K. Ross !05 Irene St. oise
Montana WIEGN Fred B. Tintinger 328 Central Whitefish
Oregon W7HAZ Raleigh A. Munkres Box 744 Baker
Washington W7ACF Clifford Cavanaugh Route 1 Auburn
PACIFIC DIVISION
Hawali KHOEL John Souza Wailuku, Maui
Nevada W7C X N. Arthur Sowle Box 2025 § Reno
Santa Clara Valley W6BPT Roy E. Pinkham 1061 Fremont St. Santa Clara
East Bay W6TI Horace R. Greer 414 Fairmount Ave. akland 11
San Francisco W6NL Samuel C. Van Liew 215 Knowles Ave aly City
Sacramento Valley* WOZF Ronald G, Martin 2038 13th St. Sacramento 14
Philippines® KAICB Craig B. Keunedy 25 Roosevelt Road San Francisco Del Monte
Quezon City, Rizal
San Joaquin Valley WG6FKL Ted R. Souza 3515 Home Ave. Fresno 4
ROANOKE DIVISION. .
North Carolina W. J. Wortman % Duke Power Co, Charlotte 1
South Carolina \V4%gE/ANG Ted Ferguaon 222 Rosewood Drive Columbia 25
Virginia C. Clark B 73 andale
Weat Virginia W8JM Donald B. Morris 303 Home St, Fairmont
ROCKY MOUNTAIN DIVlSIO
Colorado W?IC%Z M. W, Mitchel] 1959 Umtabt . Denver 7
Utah-Wyoming WINPU Alvin M. Phillips RFD 2 Ogden, Utah
SOUTHEASTERN DIVISION.
Alabama W4GTW Dr. Arthur W. Woods 411 Woodward Bldg. Birmingham
Eastern Florida WA4FWZ ohn W. Hollister 3809 vvprmgﬁeld Blvd. Tacksonville 8
Woatcrn Klorida W4DA .uther M. Holt Romana St, ensacola
PR-V.I) KOIKD Eoarert Mo ;‘J‘SJ HarToor <>V é‘flm}m 5, P. R,
W t [ dles Cuba- .-V.L X lvere ayer ox n Juan
Can mal 20 (Cu {ZSAW Everett R. Kimmel Box 264 Gamboa, C.z
We6lOX Q\gU’I‘I—g{}Vl}E{STERN DIVXSI(l)(;\l'7 Indio Muerto St. Santa Barb
Tos Angeles 61O ncen aggerty ndio Mue . Santa Barbara
Arizona WIMLL Gladden C. Efliott 39 North Melwood Tucson
San Diego W6eGC Irvin L. Emig 4852 Marlborough Drive San Diego
WEST GULF DIVISION.

r Northern Texas WSCDU oe G, Buch 5234 Vickery Boulevard Dallas
()klahoma WSHXI ert Weidner Box . Crescent
Southern Texas WS5HI Ted Chastain 3037 So. Staples St. Corpus Christi
New Mexico WSSMA Lawrence R. Walsh P.O. Box 1663 Ios Alamos

'WARITIME DIVISION. - -
Maritime (Nfid. & Labr. att.) VE1DQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO D!'VISION
Ontario VE3CP Thomas Hunte 1774 Westcott Road Windsor, Ont.
— QUEBEC DlVISlON
VE2GL Gordon A. L ¢/0 Radio Division,
Quebee ordon yon )\ftontrea.l Airport Montreal, P. Q.
VANALTA DIVISION -
Alberta {/}g?}hifg ?ycllneg I‘l.)Joneu l"i;‘;go‘: fl7i31d Ednt:l;)r{,ton, Alta,
Rritish Columbia . T, Hepburn ortel . or ancouver
\’:‘l‘klgn VESAK w. Vsilliamson Radio Range Sta., D.O.T, Teslin, Y. T.
PRAIRIE DIVISION ~
Manitoba VE4AM A. W, Morley 26 Lennox Ave. St. Vital
Suskatchewan VESCO Norman Thompson 1120 7th Ave.,, N. W. Moose Jaw
— ——

* Officials appointed to act temporarily in the absence of a regular official.




“The Best in Precision-Built Radio...PLUS TELEVISION!”

OM #2 knows his trademarks. And the
countless thousands of Hallicrafters users
in 89 different countries will back him up.

m ations Eduipmenf

SX-42 Communications Receiver. ... $295.00
S$X.43 Communications Receiver. . 189.50
S-40A Communications Receiver. . ... 110.00
S-53 Communications Receiver. . . .. 89.50
S-38 Communications Receiver. . .. . 49.95

S-37 VHF Communications Receiver 591.75
S-36A VHF Communications Receiver 307.00
S-51 Marine Receiver...... . ... 149.50
HT-19 Medium Power Transmitter. . 359.50
HT-17 Low Power Transmitter. .... . 4950
HT-18 VFO-Crystal Exciter.... ... 110.00

Broadcast Receivers

$X-62 Communications-type
Best. Revr. $289.50

S-47 Broadcast Receiver. 229.50
$-55 Broadcast Receiver. 129.50
59.50
$-47C Broadcast Chassis 209.50
$-56 Broadcast Chassis.. 110.00
$-59 Broadcast Chassis.. 49.50

S-58 Broadcast Receiver.

More Hallicrafters instruments are available
to you today than ever before. Here for your
information is a complete list of major models:

Television Receivers

T-68 16x12-inch Console. .$695.00
T-60 16x12-in. less Cabinet 595.00

T-67 10-inch Mahogany
finish ......... vee 299.95

T-61 10-inch Ebony Plastic 289.95

505 7-inch Mahogany
finish... ........ 199.50

T-54 T-inch Steel Cabinet 189.50

the hallicraftersco.

Avenue, Chicago 24, lllinois

4401 West Fifth

RERS OF

LEVISION EQUIPMENT

PRECISION RADIO AND



THE AMERICAN
RADIO RELAY

LEAGUE, mc,

is a noncommercial association_ of rcdlo ‘amateurs, bonded for "
the promotion of interest in amateur radio ‘communication cnd
experimentation, for the relaying of messages by radio, for the ..
advancement of the radio art.and of the public welfare; for the
representation of the radio’ qmctv’ ¥ in législative maiters, and for
the maintenance of fraternalism and a high standard of conduct.
It is an incorporated association ‘without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by ¢ Board
of Directors, elected every.two years by the general membership.
The officers.are elected or appointed by the Directors. The Leagu
is noncommercial and no one“commercially engaged in_the mant
facture, sale or rental of radio apparatus is ehguble to membershlp
on its board..
“Of, by and for the amateur," nt numbers wufhm its ranks prac_t

f
glorious ochwvement as the standard-beater in amateur. affolrs

Inquiries regcrdmg membership  are solicited. ‘A~ bong
interest in amateur radio is the only essential qualification; owner=
ship of a transmitting station and knoMédge of the code v___(_ir'é' not .
prerequisite, althoygh full voting membershxp is grunfed Only tov
licensed-amateurs.

All general correspondence should be addressed to the Secretcry,
at the administrative headquartérs at West Hartford, Coqgectlcuf.

Past 'Pxesz'déizis
HIRAM PERCY MAXIM, W1AW,
EUGENE C. WO___QDRUFE, WVBCMP,

1914-1936
19361940

¢ elie T el
Of.fwers ; =
" GEORGE w BAILEY W2KH

o e s ¢ W v e e

New York, N, Y.
Vice-President. . . " i+ J.. INCOIN MCCARGAR, WéEY
: Ocklcnd Cchformc :

Acting Secrelary . . o o7& L BUDLONG W'IBUD'
West Hartford Connectncur . .
Communications Manager o . . FRANCIS E. HANDY W]BDI
West Hcrtford Connechcut i
Treasurer. . . ., s v DAVIDH,
W est Hortford, Connechcut

President . .

Assistant Secrefaries . .
LEROY T. WAGGONER, WIPEK RICHARD L. BALDWIN WHKE
West Hartford, Connecncut

DIRECTORS

Pr-sident
GEORGE W. BAILE
1 East 79th 8t., New York 21,

Vice-President
J. LII‘%COLN McCARGAR. ........ 00, WOEY

Canadian General Manager
ALEX REID....,.00vinronnneonss ...VE2BI
240 Logan Ave., St. Lambert, P, Q.
Alternate: Leonard W. Mitchell....,.....VE3AZ
78 Raglan Ave., Toronto, Ont.

Atlantic Division
\VALTDR BRADLEY MARTIN
1033 Arbuta Rd., Abington, Pa.

Alternate: Henry W, chl:enhlscr. ir.. .
1112 State Ave., Coraopolis, Pa.

.W3KWA

Central Division
CLYDE C. RICHELIEU,............ WIARE
Murshneld, Wisconsin
Alternate: Harold H, Jansen., ............
3519 Californla Ave., Alton, Ill.

Dakota Division.
GOODWIN L. DOSLAND. ........... WOTSN
Moorhend, Minnesota
Alternate: Robert A, Kimber............ WHRLK
Canyon Lake RRd., nupld City, 8. D,

Delta Division

VICTOR CANTIELD
P. O. Box 985, Lnke Charles, La.
Allemaée Jn.mcs w. W

WIDJG

Great Lakea Division
HAROLD C, BIR

JOSEPH M. JOHN@TON’ ............. W2sOxX
Avon-by-the-Sea, N. J.
Alternate Roben A. Kirkman.,.......... W2Dsvy

Midwest Division
LY‘ON'AR.D COLLETT......ocouuunn.

Box 776 Jonl n, Mo.
Allemule Alvlnu Ke:

New England vazsxon

‘;Z};‘; iz Nrond St.. Westricia vrass, <V IBVR
) Northwestern Division

AR Berviacre Ave., Seattis 6, o, DT
e R TS e, Gienative, Monp "CT ¥

Pacx[xc Dx vision

\VILLIAM A. LADL WORBQ

les. . .. ..... .. WB IFX

»memate J. Fru.nl( .................. WSZA
Box :07 Bucnn Vista, Va,
Rocky Mountain Division
FRANKLIN K. MATEJKA.,......,... W@DD
P. O. Box 212, Estes Purk, Colo.

Alternate: P. Arthur Smoll. .. ...

529 No. Nevada Ave., Colorado Springs, Cnlo.
Southeastern Division
WILLIAM C. SHELTON............. wiASR
527 Revilo Blvd., Daytona Beach, Fla.
Alternate: Willlam P. Sides. . ........... W4AUD
Fleming Road, Montgomery, Ala.
Southwestern Division
TANS R, JEPSEN.....ooovvinuns.... YWEKLI
6837 Lithel Ave., No. Hollywood Callf.
Alternate: Arthur E. bchm ....... WwacCaGi
1445 Raymond Ave., ( lendule 1, Callr,

West Gulf Division
WAYLAND M ( ROVES............. WSNW
ox 586, Odessa, Texns
W5NW at Humble Pipe Line Camp, Odessa
Alternate: Jack T. Moore. ............. .WS5ALA
4531 Falrway Ave., Dallas 4, Texas



“It Seems to Us..."

ulMO-ulXAM-{8AB

Twenty-five years ago —- on November 27,
1923 — the radio world was astounded by the
establishment of the first amateur two-way
contact across the Atlantic ()cean.

The achievement electriied the amateur
body. It amazed the professionals, too, for the
wavelength used was in the vicinity of 100
meters — practically u.h.f. in those days, and
a wave considered worthless by most authori-
ties. It broke open the short waves: it started
a general exodus well below 200 meters by
both amateurs and commercials, almost dis-
rupted the already inadequate radio legisla-
tion in this country, and started the radio art
toward its search for propagation knowledge.

Such an historic event was not mere chance,
of course, but the result of many months and
years of planning and work. @87, just getting
into full swing in its campaign to drop spark
in favor of c¢.w., had started plugging also for
more amateur interest in the wavelengths be-
low 150 meters; and, in 1922 and early 1923,
under the guidance of QST’s technical editor
a small group of stations was conducting tests
on wavelengths down to 90 meters. But there
was no great trek to follow the few amateur
pioneers who dropped to that unexplored terri-
tory. Perhaps it was because of professional
belief in the superiority of longer waves (we
didn’t talk frequency in those days; it was
wavelength) that amateurs crowded the 200-
meter end of our 150-200-meter band; perhaps
it was because special licenses were necessary
for wavelengths shorter than 150 meters. But
this is neither the time nor place to philoso-
phize on the vagaries of human nature, to
wonder why so many of us are reluctant to
venture in the realm of the unknown aud the
untried. The fact is that it remained for just a
handful of adventurous hams to pioneer in
the region below 150 meters. The leadership
of a few amateurs blazed a trail toward new
horizons of communications, a trail which was
to be eagerly followed by the body of amateurs
and commercials alike.

In the ARRL transatlantic tests during the
autumn of 1921, American amateur 200-meter
stations had been heard in Europe for the

first time, mostly at a special receiving instal-
lation in Scotland set up by Paul Godley, 2X B,
under ARRL sponsorship. The 1922 tests
were another stride forward — two-way trans-
atlantic communication loomed as a definite
possibility when several two-hundred meter
European stations were heard on this side for
the first time. One of these was French 8AB,
at Nice, France.

Leon Deloy, ex-f8AB

Let us pick up the story now by quoting
from Two Hundred Meters and Down.

The -owner of 8AB was Leon Deloy.
During the summer of 1923 Deloy vis-
ited the United States to study American
amateur methods, with the avowed de-
termination to be the first to span the At-
lantic. He went to the A.R.R.L.s na-
tional convention in Chicago; he bought
American radio gear; he consulted with
John L. Reinartz, 1QP-1XAM, concern-
ing his new station. He lived, thought,
acted and worked with one objective —
to work across the Atlantic. Returning home
to France in early autumn, he applied.all
the information he had received, com-
pleted his new station and tested with
British 20D in October, and in November
cabled A.R.R.L. Traffic Manager Schnell
that he would transmit on 100 meters
from 9 to 10 p.m., starting November 25th.

Over the trafic routes of the A.R.R.L.
flashed the electrifying news. Many a



station commenced listening. From the
very first, 8AB and the identifying cypher
group ‘‘GSJTP” were audible in Hart-
ford. The next night, the 26th, Deloy
transmitted again and, having been ad-
vised by cable that he was being heard,
sent two messages, which were copied not
only by Schrell and K. B. Warner at 1MO,
but also by Reinartz at 1XAM. One was

John L. Reinartz, W3RB

a message of greetings from French to
American amateur radio; the other made
a schedule for an attempt at two-way
work the following night.

The night of November 27, 1923, both
Schnell and Reinartz were on the air.
Schnell had secured special permission
from the Supervisor of Radio at Boston
to use the 100-meter wavelength, and
everything was in readiness. At the stroke
of 9:30 the strangely-stirring 25-cycle
gargle from 8AB came on the air. For an
hour he called America, then sent two
more messages, At 10:30 he signed off, ask-
ing for an acknowledgment. Long calls
from IMO and 1XAM and then .
there he was, asking Reinartz to stand
by, and saying to Schnell, ““R R QRK
UR SIGS QSA VY ONE FOOT FROM
PHONES ON GREBE FB OM HEARTY
CONGRATULATIONS THIS IS FINE
DAY MIM PSE QSL NR 12.”

It was, indeed, a fine day. The job was done,
though it is interesting to note from articles
about it in @ST that no one knew exactly why.
()ST’s technical editor, for instance, specu-
lated on the reasons for it, and several similar
long-distance records that were made shortly
thereafter, as follows: “ We are for the first
time doing consistent 3500-mile work because
we are (for the first time) using antennas that
are large — very large — for the waves at
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which they are working. Working an antenna
that way gives high radiation efficiency.” To
experimenters of that day such an explanation
seemed quite logical; at least, nothing better
was immediately forthcoming. In those days
the ionosphere was believed to exist, but little
was known about it and its bebavior was a
matter for conjecture. The ionosphere was
still a plaything of the theoretical physicists,
not something to be reckoned with by practi-
cal radiomen, and it was to be another 18
months before Reinartz presented in QST his
ionized-reflecting-layer hypothesis.

Yes, the job was done, and done by a hand-
ful of pioneers who refused to consider that it
was impossible.

Twenty-five years is a long time. It is all the
more remarkable, then, that the three princi-
pals in the first transatlantic QSO are still
alive today and still ardent amateurs, Al-
though Deloy, now a retired vineyard owner,
living in Monaco, has not been able to keep an
active station in recent years, he maintains a
thorough academic interest in amateur af-
fairs, Fred Schnell, W9UZ, & captain in the
Naval Reserve, has for some years been out in

Fred H. Schnell, WOUZ

Chicago running the police radio system.
John Reinartz, W3RB, also a captain, USNR,
is a research engineer and general good-will
agent for the Radio Corporation of America.

The leaves of laurel can find no more worthy
brows than those of Messrs. Deloy, Schnell
and Reinartz.
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Building a Series-Tuned VFO Unit

A Highly-Stable Substitute for 3.5- and 7-Mc. Crystals
BY DONALD MIX, * WITS

ITHIN the past few months, one of the chief

topies of discussion on the air has been the

series-tuned Colpitts VFO. Most of those
who have tried the arrangement have met with
sufficient success to arouse a considerable amount
of enthusiasm. After doing some work with the
arrangement, there is no question in our minds
that the circuit is superior to the conventional
high-C oscillator on several counts.

By far the most important improvement over
the high-(' circuit is the series circuit’s refatively
small change in frequency with change in plate
voltage. This may not mean much tp the ’phone
man, or to the c.w. man who doesn’t find it an
advantage to key his oscillator, But it is of great
significance when the oscillator must be keyed
for break-in c.w. operation. For the first time,
it offers the possibility of oscillator keying
with both chirps and clicks reduced to negligible
dimensions.

* Assistant Technical Editor, QST.

Voltage-Frequency Stability

In keying an oscillator, a well-nigh insur-
mountable problem has been posed by the fact
that the plate voltage must change from zero,
when the key is open, to the operating voltage
when the key is closed. Unless the oscillator is in-
sensitive to voltage changes, the frequency will
swish as the voltage rises from zero to full value,
producing the well-known chirp. The only way to
avoid or reduce chirp under such a condition is to
minimize the time lag in the keying circuit so that
the time interval required for the voltage to rise
from zero to maximum is so short that the ear
cannot detect the change in frequency. Unfortu-
nately, however, the reduction of clicks requires
slowing down the rate of rise (and decay) in volt-
age when the key is opened and closed. Therefore,
the only measure available to reduce chirps has
been in opposition to the requirements of key-
elick reduction. With the series-tuned Colpitts
circuit, the voltage-frequency stability is suffi-
ciently good to make it possible to introduce

The completed
VFO. The dial is
calibrated for the
various bands.

December 1948
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enough lag in the keying circuit to reduce clicks
without bringing in a noticeable chirp, even at
frequencies as high as 28 Me.

Another advantage of the series-tuned circuit
is that the tube is shunted by the low impedances
of large condensers. This means that any effect
that the tube and its load can have on the fre-
quency of the tuned circuit will be small. Tube
lead length becomes relatively unimportant at
normally-used oscillator frequencies ‘and there-
fore the tube and the heat it radiates can be well
isolated from the frequency-determining tank
circuit. These points, when combined with the
fact that the tank current circulating through the
coil is very small compared to that in a high-C
circuit, mean that frequency drift can be brought
to a very low value.

Mechanical Problems
. One characteristic of the series-tuned ecircuit
that might be called a disadvantage is that it is
more sensitive to mechanical vibration. The coil
becomes of large physical size, more difficult to
construct and mount against the effects of vibra-
tion. The larger coil has a more-extensive field to
be affected by vibration of near-by metal or di-
electric, When® it is'considered that it may re-
qmre“a."cha.nge in_tuning-condenser capacitance
of only'20 pufd. or 'S0 to cover the entire 8)-meter
band, 1t is not-difficult to understand how vibra-

¢ The VFO unit shown in the photo-
graphs is built around the rccently-dis-
cussed series-tuned Colpitts circuit.!
We believe that those who build units
along similar lines will agrce that it is
vastly superior to anything we’ve had
in the past. The oscillator can be Lkeyed
without noticcable chirp at frequencics
as high as the 28-Mc. band, frequency
drift is negligible, and the shockproof
mounting eliminates the effects of
normal mechanical vibration. The out-
put from this unit is sufficient to drive
a pair of 807s if desired.

tion or any other form of instability in the tuning
condenser can affect the frequency.

Maintaining Oscillation

Several of those who have tried the series-
tuned VFO have encountered trouble in main-
taining oscillation over a sufficiently-wide fre-
quency range. It is obvious that as the serics
tuning capacitance is reduced, the coil —#o to
speak — becomes more and more nearly dis-
connected from the remainder of the circuit.
Therefore there must be some minimum value
of series capacitance bcyond which oscillation

t“ A High-Stability Oscillator,'’ QST, May, 1948, p. 42.

Rear view of the
series-tuncd  VYFO
showing the mount-
ing of the compo-
nents external to
the oscillator tank.
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Fig. 1 — Circuit diagram of the series-tuned VFO.

Cy —= 50-uufd. per section variable (Millen 23050).

Ca — 100-gufd. variable (Millen 19100).

Ca, C4 — 0.001-ufd. zero-temp.

Cs, Cg —- 100-zpfd. mica.

Ce, Cr, Co, C10, — 0.01-nfd, paper.

Cy1 — 45-260-upfd. mica trimmer.

Ci2 — Approx. 75-pufd. variable (Millen 22100 with 3

stator plates removed).

Caz — 220-ppufd. mica.

Ci4, Cis —~ 16-pfd. 450-volt electrolytic.

R1— 47,000 ohms, 14 watt.

Rz — 0.1 megohm, 1 watt.

Ra — 470 ohms, 1 watt.

cannot be maintained. The range over which the
circuit will oscillate depends principally upon
the @ of the tank coil, the mutual conductance
of the tube and the size of the series tuning capaci-
tance in relation to the capacitances shunting
the tube. The circuit will oscillate more readily
with an increase in the @ of. the tank coil, with
an increase in the mutual conductance of the

¢

The oscillator tank cir-
cuit is isofated from the re-
mainder of the circuit by
enclosing it in a shockproof
metal box.

¢
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Rs— 1000 ohms, 10 watts, adjustable.

Rs — 50,000 ohms, 10 watts.

L1 — 140 pgh. (National AR-160).

Lz — 3.5 Mc. — 16 turns No. 22, 114 inches diam., 7§
inch long.

— 1.75 Mc.~—37 turns No. 22 d.c.c,, 14 inches

diam., close-wound.

Ls, L4 — 14-h. 100-ma. filter choke (UTC R-19).

J1 — Closed-circuit jack.

RFC;, RFC2 — 2.5-mh. r.f. choke.

S1, S2 — S.p.s.t. toggle switch,

Ty — Power transformer: 350 v. r.m.s., 90 ma.; 5 volts,
3 amp.; 6.3 volts, 3.5 amp.

tube, and by increasing the size of the tuning
condenser in comparison with the size of the
tube-shunting capacitances. On the other hand,
the frequency stability is increased with a de-
crease in the capacitance of the tuning condenser
relative to the tube-shunting capacitances.
Therefore, for best frequency stability, the tuning
capacitance should be small and the tube-shunt-
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ing capacitances large. If the oscillator will not
function over the desired frequency range, the
@) of the coil should be increased or a better tube
selected. If neither of these is possible, the only
alternative is to increase- the size of the tun-
ing capacitance or decrease the size of the
tube-shunting capacitances. A change in the latter
will have a relatively small effect upon the fre-
quency of the tuned circuit, while an increase in

Bottom view of the oscillator-tank unit, showing the
placement of the oscillator tuning padder and the tube-
shunting condensers.

the tuning capacitance will naturally require a
reduction in the size of the coil to keep the oscil-
lator tuning to the same frequency.

Practical Circuit

The preceding considerations have been kept
in mind in the design of the VFO unit shown in
the photographs. Referring to the circuit diagram
of Fig. 1, a 6AG7 pentode is used in the electron-
coupled series-tuned Colpitts oscillator circuit.
Cy is the bandspread tuning condenser which
covers the fundamental range of 1750 to 2000 kc.
(g is a padder to provide a fixed minimum circuit
capacitance. 3 and (4 are the tube-shunting
capacitances.

In three different models tested, trouble was
experienced with a slight but annoying intermit-
tent hop in frequency. This was finally eliminated
by the substitution of an air condenser for a low-
temp-mica tuning-condenser padder and by
shifting to a dual-section tuning condenser with
the sections connected in series so as to eliminate
bearing contact.

Since the screen, which serves as the plate in
the oscillating circuit, is grounded, the cathode is
above ground potential and therefore must be
returned to ground for d.c. through an r.f, choke.

14

The output circuit is nonresonant (RFCs) and
is capacity coupled toa 6L6 output stage that
may be operated at either 1.75 or 3.5 Mec. This
permits feeding a crystal-oscillator stage that
normally operates with either 3.5- or 7-Me. erys-
tals, without danger of oscillation in the crystal-
oscillator stage, since it may always be used as
a doubler. The tuning condensers of the oscillator
and amplifier are ganged.

A power supply is included in the unit. Screen
and plate voltages for both stages are taken from
a VR-tube voltage divider. The regulator tubes
are used both as a convenient voltage-divider
arrangement and to limit the shaping of the
keying characteristic entirely to any key-click
filter that may be used with the unit.

Construction

In the unit shown in the photographs, the
frequency-determining tank is isolated from the
rest of the circuit by enclosing it in a standard
steel box § X 6 X 9 inches. The tuning con-
denser is mounted on the top plate of a 4 X 4 X 2
-inch steel box with metal brackets that space
the bottom edges of the condenser end plates
1§ inch from the plate. The rotors of the conden-
ser must be insulated from ground.

The coil is removed from its original mounting,
the link removed, and the coil remounted on a
34-inch cone insulator at the forward end and
a small feed-through insulator at the rear. The
first quarter turn at the front end of the coil is
broken loose and a short connection between the
adjacent tuning-condenser terminal and the coil
at this point is made with a piece of heavy wire.
This serves as a brace for the coil against vibra-
tion. Another short piece of heavy wire goes from
this same point to a small feed-through insulator
set directly below in the top plate. This feed-
through insulator and the one at the rear end of
the coil serve in making connections to the con-
densers on the under side of the plate.

The adjustable padder, (s, is mounted cen-
trally on the under side of the plate with its shaft
pointed toward the right. The end of the shaft is
slotted for a screwdriver and holes are drilled in
the sides of both inner and outer boxes so that
the padder may be adjusted from the outside
after the unit has been assembled. The mica
condensers, (s and (4, are fastened alongside
the padding condenser by cementing them to the
plate with Duco cement to climinate movement.
The top lip of the small box may have to be
notched out in a few places before the top plate
will fit in place.

Discarding the bottom plate of the small box,
the height of the tuning-condenser shaft above
the lower edge of the box should be measured
carefully and large clearance holes cut cen-
trally in the outer box at this same level. Placing
the smaller box inside, with its rear face against
the back wall of the outer box and with the
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Underneath the shelf. The oscilla-
tor tube is to the left, the amplifier to
the right. The terminal strip to the
right connects to a similar strip fast-
tened to the base chassis.

¢

tuning-condenser shaft lined up with the shaft
holes, the position of the smaller box should be
marked on the rear wall. Then the top plate
should be removed, the small box replaced and
holes marked in the bottom of the outer box so
that the smaller box can be fastened in place
with screws up through the bottom. With this
done, a grommet hole for the leads to the oscil-
lator tube should be drilled simultaneously
through the rear of both boxes near the oscillator-
tube socket. Three leads — connections to the
grid condenser, C5, to the cathode, and to the
ground point of the screen by-pass condenser
of the oscillator tube (C7) — are bunched to-
gether and brought out through this hole.

With the oscillator-tank unit fastened in place
within the large box, and flexible insulated coup-
lings on each end of the tuning-condenser shaft,
the dial can be lined up and its mounting holes
marked on the front of the outer box. The lower
edge of the dial plate will overhang approxi-

mately a half inch at the bottom of the box.

The remainder of the r.f.-circuit components
are assembled on a 214 X 8-inch aluminum shelf
fastened to the rear of the box to isolate the tank
components from the heating of the tubes.§The
amplifier tuning condenser, C1g, must be insulated
from the shelf, The height of the shelf is adjusted,
after the condenser has been mounted, so that
its shaft lines up with the tail shaft of Cy. Wiring
and associated small parts are placed under the
shelf. All power-supply connections and the key
connection are made to a 5-point lug strip at
the left-hand end of the shelf.

The entire unit is guarded against mechanical
vibration by mounting the box on rubber grom-
mets. A grommet is placed in each of the four
corners of the bottom of the box. These are
duplicated in the top of the 10 X 12 X 3-inch
chassis which serves as a base. Machine screws
with washers at cither end are passed through
both sets of grommets to fasten the floating box
to the chassis, Care should be taken in lo-
cating the grommet holes in the chassis to
provide }{g inch or so of clearance between
the lower overhanging edge of the dial plate
and the chassis, 8o that the dial is free from
contact with the chassis.

A duplicate lug strip is fastened to the
chassis directly below the terminal strip on
the shelf. The two strips are then connected
together with highly-flexible wire bent to
form half loops between the terminal strips.
This is done to minimize any vibration that
might be transmitted from the base chassis
to the box through the connecting leads.
Similar flexible connections are made to an-
chorages on the chassis for the output leads.

The output coil, Lg, is wound on a stand-
ard 114-inch dlameter 5-prong plug-in form
(Bud). The padder condenser, Cy, is
mounted inside the form where it may be
adjusted with a screwdriver.

The power transformer, rectifier, the two
VR tubes and their voltage-dropping re-
sistor, Ry, as well as the bleeder resistor, Rg,
are mounted along the rear edge of the
chassis, The filter chokes and condensers are
placed underneath, since they develop no

Bottom view of the completed series-tuned VFO unit. Power

appreciable heat. A 115-volt power connec-

leads are cabled. The coaxial cables go to the two r.f. output tor and two coaxial output connectors are

connectors,

December 1948

(Continued on page 108)
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New Life for Old Receivers
Crystal-Controlled Converters for 14, 21 and 28 Mec.

BY BYRON GOODMAN;* WIDX

receiver’s performance on 3.5 and 7 Me.

The stability is good, and all T9 signals
sound T9. The sensitivity is always adequate for
the job. If you want more i.f. sclectivity, you add
a Q5-er. Images are no problem.

Depending on the receiver, you may or may
not have complaints about its 14-Mec. operation.
Here the drift starts to show up in some cases,
images are a problem if you have only one r.f.
stage, and there may be no d.c. signals on the
band (indicating high-frequency oscillator modu-
lation). On 28 Me. you are a very fortunate indi-
vidual indeed if you have never seen room for im-
provement. Perhaps you have added a preselector
to knack out the images, or an R9-er to hop up
the sensitivity, but necither of these dodges has
contributed a thing to the stability.

The Collins 75A receiver has the answer, of
course, in its use of crystal-controlled high-
frequency oscillators, as many operators are dis-
covering. This article will describe a family of
converters that can be added to your present
receiver to give greatly-improved stability and
some increase in seusitivity, depending on what
you now use. But don’t expect much if your
present receiver is a clunk on 3.5 Me. —if it
isn’t perfectly satisfactory there now, the best
you can expect from the converters is your pres-
ent 3.5-Mec. performance on 14 and 28 Me. Fur-
ther, if you have the front end of your present

* Assistant Technical Editor, QST

Yon don’t hear many complaints about a

e The title of this article is no overstate-
ment — these crystal-controlled con-
verters will hop up your receiver and give
you 1949 performance. All that’s necded
is a receiver that works quite well on the
low frequencies, and these converters.
A crystal-controlled high-frequency os-
cillator gives you stability, and a neu-
tralized-triode r.f. amplifier gives you
sensitivity.

receiver loaded down with R9-ers, all the con-
verters can offer you is a shade better sensitivity
(you’ll have to measure it to tell the difference —
it won’t show up by ear) and your present 3.5-Mec.
stability and tuning rate. But even that is an ad-
vantage, as you can readily see.

You will have noticed that the talk is about
‘““converters” and not a single ‘“converter.”
Separate converters for each band are to be
described, since it is felt that this results in the
simplest construction and the best chance for
maximum performance. Anyone who wants to
take the circuit and make a bandswitching job is
welcome to do so, but with individual units you
can invest in one and, if you like the perform-
ance, add the others as time goes on. These little
converters can be shoved out of the way when
not in use, or you can rig up a switching scheme
for antennas, power and output.

Since the converters are identical except for

A 28-Mc. crystal-controlled
converter. The adjustable an-
tenna coupling can be seen at
the left front. The tube
shields, from left to right,
cover the triode-connected
6AKS5 r.f. amplifier, the
6AKS mixer and the 6C4
cathode follower. The wun-
shielded tube is the 6J6 os-
cillator-multiplier.

¢
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Fig. 1 — Wiring diagram of
the crystal-controlled converter.

1 — 10-pufd. mica.

Cz — 20-upfd. midget variable (Johnson 160-110).

Cs, C4, Cs, Cro, C11, Cr2, Cu4, Ca5, Cr7, C20 — 680-uutd.

mica.

Cg — 5-ppfd. midget variable (Johnson 160-102).
C7 — 11-ppufd. midget butterfly (Johnson 160-211).

‘ 8, C13—470-m4fd mica.

(Cg — Twisted wire. See text.

Cie, C19 — See coil table.

Ci1g —- 47-ppfd. mica.

Ri1, Ro — 220 ohms.

Ra2 — 2200 ohms, 1 watt.

coils and crystals, only the 28-Me. job is shown in .

the photographs. From now on we will talk about
only one converter, but bear in mind that what is
said applies to all three.

The Circuit

The converter uses the harmonic of a crystal
oscillator to provide an exceedingly-stable high-
frequency-oscillator signal. For example, in the
10-meter converter a 12.25-Me. crystal doubles
to 24.5 Me., and this signal is fed to the mixer.
By tuning the amplifier (your present recéiver)
following the mixer over the range 3.5 to 5.2 Me.,
you are, in effect, tuning across the 28-Me. band.
The r.f. circuits in the converter are tuned to
28 Me., and only have to be touched up when
going from one ¢nd of the band to the other.

The wiring diagram is shown in Fig. 1. A
neutralized triode-connected 6AXKS5 is used for the
r.f. amplifier, on the thesis that it is about the
hottest r.f. amplifier you can get. It does check
out beautifully on a diode noise generator, but
there i8 some question as to its necessity on 14
and 21 Mec., where the atmospheric noise is gen-
erally high enough to limit the maximum usable

December 1948
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H6AKS  6AKS 6C4
Rs— 56,000 ohms.
R4 ~—-6800 ohms.

ﬁ‘ﬁﬂ

R, Rm, Riz, Ris — 470 ohms.
R7, Ri1 — 4700 ohms.
Rg —~ 0.18 megohm.
Rjz —- 82,000 ohms.
All resistors l}g-watt unless otherwise specified.
1.1, L2, La, L4, Ls, Le — See coil table.
J1, J2 —- Cable-connector sockets (Jones S-101).
RFC; — 750-xh. r.f. choke (National R-50).
XTAL — See coil table.

seusitivity. A pentode-connected 6AKS5 could
probably be used with no detectable difference in
performance on 14 and 21, but the triode is easy to
handle and you don’t lose anything by using it.
And using high-impedance circuits with the
pentode might give trouble from regeneration,
unless the stage were neutralized. Adjustable
antenna coupling and a Faraday screen are in-
cluded to accommodate various antenna systems
and to eliminate capacity coupling to the antenna
line. The r.f. stage runs at 105 volts on the plate,
since this gave the best noise figure. The separate
plate lead also offers an opportunity to kill the
converter by opening this circuit. A 6AKS5 pen-
tode mixer was selected as being easy to handle
and quiet enough so that its noise doesn’t impair
the over-all performance. A triode mixer might
have bcen used, but the pentode runs with low
current and is quiet.

The plate circuit of the mixer is tuned to the
center of the receiver tuning range by setting Ly
to resonate with the various shunt circuit capaci-
ties. The circuit has a low @ and there is little
variation in gain over the range. A 6C4 cathode
follower is used as a low-impedance coupling to
the receiver input.
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One section of a 6J6 twin triode is used for the
crystal oscillator, and the other half serves as a
frequency multiplier. To minimize the other har-
monics existing in the plate circuit of the multi-
plier, the plate is tapped down on Lg.

Consiruction

So much for the circuit details which, while
important, do not tell the whole story. For ex-
ample, to get the best possible r.f. circuits, within
the space limitations, B & W ¢ Miniductors’’ were
used for Ly, Ly and La. Their Q is well above that
obtainable with smaller-diameter coils, and they
are eagy to handle. The new Johnson midget
variables sccmed made for the job of tuning the
gignal circuits, and they do much to hold down
the size of the converter to something reasonable.
To insure good shielding and low-resistance
ground paths, an aluminum chassis was used in
preference to the more common steel jobs.

The converter is built on a § X 944 X 3-inch
aluminum chassis, with several shield partitions
to reduce unwanted interstage coupling. The
most important shield is the one that straddles
the r.f. amplifier socket and separates the grid
and plate circuits of this stage. The grid tuning
condenser, Cs, is mounted on bakelite insulating
washers, and its ground lead returns to the com-
mon ground at the tube socket, to eliminate stray
coupling through chassis currents. If you don’t do
this, you may have trouble neutralizing the
amplifier.

A 214-inch diameter hole is punched in ‘the
chassis, so that the externally-mounted antenna
«oil, Ly, can be coupled to the grid coil, Ls. The
Faraday screen is then mounted across this hole
on the underside of the chassis. A fairly simple
method of constructing the Faraday screen has
been devised, so no onc need have any fears
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Fig. 2 ~ Constructional details of the Faraday shield,
before soldering the ends of the No. 20 wires to the
No. 12 wire bus.

about that phase of construction. To start, cut a
piece of }g-inch-thick polystyrene (Millen
Quartz-Q) to measure 214 by 314 inches, and
drill a pair of holes at one end to clear No. 6
screws, for mounting the finished shield. (These
are the same screws that hold the mounting strip
for the antenna condenser, C, visible in the first
photograph.) At the opposite end of the p<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>