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Heater current
Max plate voltage
Max plate dissipation

GANGWAY FOR HIGH SENSITIVITY plus real audio
wallop! With just a few volts’ drive, the new
6BK5 will put out enough power for BIG
speaker response!

COMPARE the 6BK5’s 3.5-w output from 5 v
drive, with performance of these well-known
audio types: '

6AK6 requires 9 v drive to put out 1.1 w
6ASS requires 8.5 v drive to put out 2.2 w
35L6GT requires 8 vdrive to putout 3 w
6BF5 requires 7.5 v drive to put out 1.9 w
35C5 requires 7.5 v drive to put out 1.5 w

YOU'LL FIND MANY WAYS to apply this new G-E
marvel that hears more, and repeats it loudly!
A 1-tube phono-amplifier for the junior op.—
the power-output stage of your new receiver—
an improved circuit for your home-entertain-
ment amplifier—these are among the
numerous possibilities.

YOUR G-E TUBE DISTRIBUTOR is ready with price
and further facts.- See him today! Tube
Department, General Electric Company,
Schenectady 5, New York.

9-Pin Miniature Beam Power Amplifier

Heater voltage, a-c or d-c

63 v
1.2 amp
250 v
9w

RADIO MILESTONE:

REEEN

Tubes for Loud-Speaker Reception

@ In 1925, General Electric devel-
oped the first special radio tubes
for loud-speaker reception. This
was but one of many pioneering
steps by which wireless was freed
from earphones, to take its place as
today's foremost communications
and entertainment medium. The long
succession of General Electric radio-
tube “firsts” is background for the
superior design of advanced types
like the 6BK5 which you buy and
install in 19521

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL &3 ELECTRIC




.« The
70E-8A VFO

For those of you who are not acquainted with it, the Collins 70E-8A
is an extremely accurate, stable variable frequency oscillator. Off the
market since 1949, it is now back again.

The 70E-8A is permeability tuned, and has a linear range of 1600
ke to 2000 kc. Sixteen turns of the vernier dial are required to cover
the 400 kc range.

We utilize a secondary standard, continually checked against WWV,
in the factory calibraticn of this oscillator. A special corrector mech-
anism in the 70E-8A produces the linear calibration curve. The table be-
low shows typical calibration characteristics for the various ham bands.

f BAND No. of dial kc/dial  Oscillator  Multiplier W
(meters) Freq. (mc) divisions division Harmonic Scquence
80 35 — 4.0 500 1.0 2 x2
40 70 — 7.3 300 1.0 4 x2x2
20 14.0 -- 1435 175 2.0 8 x2x4
15 21.0 -— 2145 90 5.0 12 x2x3x2
11 26.960 — 27.230 54 5.0 16 x2x4x2
10 28.0 — 29.7 340 5.0 16 x2x4x2
6 50.0 — 54.0 533.3 * 7.5 30 x2x5x3
2 144.0 ~-148.0 200 #20.0 80 x2x5x4x2
1V 220.0 —240.0 500 *30.0 120 x2x5x4x3
3% 420.0 —450.0 6GG6.6 *60.0 240 x2x5x4x3x2
L *As read on 7 mc band. p

If your Collins dealer hasn’t yet received his supply, he will have it
soon. The net domestic price of the 70E-8A, complete with dial, is $97.50.

is back

FOR THE BEST IN AMATEUR RADIO, IT'S . . .

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 W. 42nd St., NEW YORK 18 1930 Carpenter Blvd., DALLAS 2 2700 W. Olive Ave., BURBANK
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MALLORY HAM BU

Power for

Civil Defense Communications

—from MALLORY Vibrapacks®,

Amateurs active in the Civil Defense program
report consistently that a Mallory Vibrapack
(vibrator operated power supply) is the best
ull around source of high 1)-(; voltage for port-
able-mobile transmitters and receivers. Any-
one planning Civil Defense radio apparatus
~an save time and money by considering these
Vibrapack features:

Fersatility. Vibrapacks, unlike other power

supplies, can operate as “double duty™

units, supplying both receiver and transmitter without special precautions. Because
they are quiet electrically and mechanically, they can be mounted right next to sensi-
tive equipment without fear of interaction. Light and compact, they fulfill every need
of transportable ¢quipment.

Dependable Power. They permit operation from a wet-cell storage battery—the most
reliable and most widely available source of power for a really practical emergency
equipment layout. They can be supplied to work with 6-volt automobile batteries,
or with the 12, 24 or 32-volt batteries used in trucks, airplanes, boats and farm light-
ing systems.

Easy Service. Vibrapacks need no special tools or parts. They are built entirely of
standard electronic components familiar to all amateurs.

Low Drain. Because Vibrapacks operate at higher effi-
ciency than other types of power supplies, there is less
battery drain— making possible the continuous opera-
tion so often vital during emergency communication.

Variety of Models. Seven different models of Mallory
Vibrapacks are available to supply 125 to 400 volts at 15
to 60 watts. Thus, the power requirements of the trans-
mitter or receiver can be matched exactly. The power sup-
ply operates at high cfliciency, without power-wasting
voltage dividers or dropping resistors.

Plan your power supply now—it's an important step in
establishing a reliable and really workable emergency com-
munication system. See your Mallory distributor for any
further data you may need. Or write to us. 1f we can help
smooth out a rough spot in vibrator power supply design.
we’re at your service!

P.R.MALLORY & COQ.Iinc.

P. R. MALLORY & CO., Inc.
P. O. Box 1558 f A L L o R
INDIANAPOLIS 6 INDIANA




*The new Hallicrafters Precision-engineered
chassis with temperature-compensated
oscillator, eliminating need for A.F.C,, is
non-frequency discriminating and in con-
junction with the ratio detector circuit,
makes for accurate, even tuning.
ADVANCED DESIGN: Entirely safe, fully-enclosed
case is first to receive Underwriters' Laboratories ap-
proval!

NO rf SWITCHING: Individual input for AM and FM
eliminates need for rf switching, and increases stability.
PHONOGRAPH, TELEVISION, TAPE RECORDER
INPUTS: Including cathode follower output, which per-
mits remote control installations without frequency dis-
crimination.

LOOP ANTENNA: Built-in.

10 Kc FILTER: Built-in.

SEPARATE AUTOMATIC VOLUME CONTROL, for
AM.

MILITARY-TYPE FM ANTENNA coupling network,
for uniform, increased sensitivity across the band.

TONE CONTROL amplifier for treble and bass, boost
or cut.
Price 12995

i

A New Precision AM-FM Tuner
and Amplifier. A.F.C. Eliminated*
Now you can hear the entire range of

audible sound with ABSOLUTE MINIMUM DRIFT!

AMPLIFIER

EXCLUSIVE: New output transformer with widest range
ever produced heretofore.

GUARANTEED: Frequency range, 10 to 100,000
cycles per second, at 10 watts. Tests show records high
as 3 to 200,000 c.p.s. under same conditions.

HARMONIC DISTORTION: Less than 0.25% at 10
watts level.

COMPLETELY SAFE: U/L Approved; entirely encased
for shelf use or ease in custom installation.
POWER OUTPUT: 15 watts, maximum.

DAMPING FACTOR: 32:1, insuring maximum fidelity
of square wave response under actual use with various
loud speakers.

LOWEST INTERMODULATION DISTORTION: British
KT-66 tubes provide 50% or less intermodulation dis-
tortion than amplifiers using different tubes!

ADVANCED CONDENSERS: Mineral-oil impregnated
coupling condensers; power supply input condenser is
oil-filled.

TEMPERATURE COMPENSATED: All components en-
gineered to withstand continuous temperaturesof 65°C.

Price $9950

Thousands of “Hams’’ are asked by their friends for advice on high-fidelity
systems and equipment. With Hallicrafters new Tuner and Ampliﬁer,u
they can now recommend a name they can trust for precision
. Hallicrafters.

 hallicrafters

craftsmanship, and full value . .

WORLD'S LEADING MANUFACTURER OF
PRECISION RADIO & TELEVISION—CHICAGO 24




QS -y . . .
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 administrati ve 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 UBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, ull amateurs
in the United States and Canada are invited to join the Amateur Radio Emergency Corps (ask for Farm 7).
ATLANTIC DIV IS[ON
Kastern Pennsyivania WJ3BXE John H. DuBois 4105 E. Elbridge >t. Phllndt‘lpma 35
Maryland-Delaware-D.C. WI3OMN James W. John 29 Fawcett St. Kensington, Md.
Southern New Jlersey Lioyd I.. (Fainey Hof’iman Ave.& Marlton Pike \dcrchant\ ille
\Vestern New York W2§.{]V Edward Graf 81 Kin I'onawanda
Western P’ennsylvania W3IKWL Ernest J. Hlmsky 509 Beechwood Ave. Farrell
" CENTRAL DIVISION.
Illinois WOKQL H. K. L.und $135 5. Sth St pringficld
indiana WYDGA Clifford C. McGuyer H?l bouth (yovemor St. Evanasville 13
Wisconsin W9RQOM Reno W. Goetsch 9 S. 7th A Wausau
DAKOTA Dl'VISIO _ .
North Dakota WAVKP Everett E. Hill 1527 Fifth Ave., So. Fargo
South Dakota W@RRN . W. Sikorski 1900 South Menlo Ave. Sioux Falls
Minnesota W@MXC Charles M. Bove 1611% E, Lake St. Minneapolis 7
DELTA DIVISION _ . —
Arkansas WSLUX Fred Ward 520 South Maple St.. “Harrison
l.ouisiana WSGHF Robert E. Barr Box 446 \pnnxlull
Mississippi WSIHS Norman B. Feehan P, () Box 491 Csulfport
‘Tennessee w4aCxy Mark M. Bowclle 109 Dixie lLane Oak idge
—_ - GREAT LAKES DIVISION.
‘ntucky W4KK 1. W. Lyle, jr, Jletfersontown
Michigan W8DLZ Norman C. MacPhail 1340 Gxdd.mna S.E. Grand Rapids
Ohio WSAJW John E, Siringer 2972 Clague Rd. Cleveland 16
HUDSON DIVISION
I asu-m New York W2ILI Stephen J. Neason 794 River St. Troy
N. V. C. & long Island W20BU (reorge V. Cooke 88-~31 230th St. Bellcrosc 6, L.
Northern New [ersey W2VQOR Lloyd H. Manamon 4104 Fifth Ave, Asbury Park
MIDWEST DIVISION
lowa were William . Davis jrd St. Mitchellville
K.ansas WwWaICV Karl N. Johnston 624 Roosevelt "Topeka
Missouri WAGB, I C lar»nre 1, Arundale 11)48 South Jcﬁerson Ave. Sprmgncld 4
Nebraska WEKJP Guy R. Bailey 133 North 38 Omaha 3
NEW ENGLAND DIVISION
t‘onnecticut WIHVE Roger C, Amundsen RED 4 Ridgetield
Maine WIPTI, Orestes R Rrackett Goodrich St, Bingham
Lastern Massachusetts \WIALP Frank L. Baker, jr. 91 Atlantic St. North Quincy 71
\Western Massachusetts WIEOR Victor W, PPaounotf 702 Rogers Ave. West Springfield
New Hampshire WIGMH Carroll A. Currier 1426 Belmont St. Manchester
Rhode Island WI1CJTH Koy B. Fuller 17 Ledge Road Fast Greenwich
Vermont WIFPS Raymond N. Flood 2 Marlboro Ave, Brattleboro
NORTHWESTERN DlVlSlOl\
Alaska KLINT Glen Jetferson )38—J3rd Ave, Auchorage
ldaho wi7iwu Alan K. Ros: 1105 Irene St. Boisc
Montana WIKGJ Edward (. Brown 421 VYellowstone Ave, Bullmga
{iregon TMQ . E. Roden 519 N.W. Nin tendleton
\Vashington WICZY Laurence Sebring Route 2, Box 384 Everett
PACIFIC DIVISION -
Hawali KHO6RU John R. Sanders c/o Mackay Radio & Te Honolulu
N . ograph Co. Inc., Box 29¢
Nevada w710 Ray T. Warner 549 Birch St. Boulder City
Santa Clara Valley W6LZL Roy 1. Couzin 16615 Enxlewood Ave. 1.08 GGatos
East Bav W61z Ray H. Cornell 909 Curtis St. Albany 6
\an Krancisco W6ATO F. Czeikowitz 243 Colon Ave. Sun Francisco 12
Sacramento Valley* W6CKV W!]Ile van de Kamp RFD 1, Box 492A Chico
“an joaquin Valley WG6FYM E. Howard Hale 741 E. Main St. Iurlock
ROANOKE DIVISION - -
North Carolina W4DILX 1. C, Geasien 1832 Logie Ave. Charlotte
South Carolina W4ANK T. Hunter Wood 1702 North Rhett Ave., North Charieston
Virginia \W4FF H. Edgar Lindauer Route 1, Box 431 Annandale
West Virginia WS8MCR John T. Steele Milburn
ROCKY MOUNTAIN DIVISION.
¢ alorado WRIOZ M. W. Mitchell 1959 Uinta St. Denver 7
Utah WIUTM Floyd L. Hinshaw 165 East 4th, North Bountitul
Wyoming W7HNI A.D. Gaddis P. 0. Box 786 Gillette
SOUTHEASTERN DIVISION i -
Alabama W4G)W Dr. Arthur W. Woods 411 Woodward Bldg. Hirmingham.
Lastern Florida W4FWZ John W. Hollister (809 Springfield Blvd. Jacksonville
\Vcst.ern Florida W4MS Edward J. Collins 1003 K. Blount St. Pensacola
Creorgia wW47D Jamea P. Born, jr. 25 First Ave., N.E. Atlanta
West Indies (Cuba-P.R.-V.L) KP4DJ William Werner 563 Ramon Llovet Urb. lrum an,
. . Rio Pledraa, P. R.
Cunal Zone KzZsaw Everett R. Kimmel Box 264 Gamboa, C. Z.
_ SOUTHWESTERN DIVISION _
T.od Angeles WOESR Samuel srecnlee 1701 scpulveda lvd, Manhattan Beach
Arizona W7LVR Albert Steinbrecher Maple Road, RF D S. Box 237 Tucson
San Diego weYvm Mrs. Ellen White 3677 Wightman St. San Diego
WEST GULF DIVISION
Northern Texas WSBKH William A. Green 1834 Tiniversity Blvd. Abilene
('klahoma, WSsSGVV Jesse M, Langford 2005 W, Oklahoma. Ct. Enid
Southern Texas WSEJF Ior. Charles Fermaglich 618 Niemcal Aru Bidg. Houston 2
New Mexico WSNXE Robert W. Freyman 2255-46th L.os Alamos
MARITIME DIVISION . .
Maritime (Nfld. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION » -
intario VE3IA ric Farquhar 16 Emerald Crescent Burlington, Unt.
i - — QUEBEC DIVISION —
Qucbec VE2GL Gordon A. Lynn R.R. No. 1 Ste. Genevicve de
Pierrefonds, P. Q.
VANALTA DIVISION.
Alberta j VE6M Sydney T. Jones 10706-57th Ave, Edmonton, Alta,
{ipriiish Columbia VE7U Wilf Moorhousce .5’4 Regina Ave. LuluIsland
‘ukon
PRAIRIE DIVISION - .
Manitoba VE4AM A. W, Morley 26 Lennox Ave, St. Vital
Saskatchewan VESHR Harold R. Hom 1044 King St. Saskatoon

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




Crystals in amateur service take a beating! Crys-
tal currents often run high. To have real stability
you want a rugged rock, one that will take the
highest allowable heating without undue drift.
That's where PRs come in. Even on the higher
frequencies PRs stand firm . . . with less than 2

cycles drift per MC per degree Centigrade. With
PRs you get everything . . . stability . . . long life
. . . high activity . . . moisture and contamination-
proof.

Get PRs at your jobber's. Accept no substitute!
They’re unconditionally gquaranteed.

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75

Since {uesd 1934

7
AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA

EXPORT SALES ONLY: Royal National Company, Inc., 75 West Street, New York 6, N.Y., U.S. A.
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ri2 RMERICAN
RADIO RELAY
LEAGUE, nc,

is a noncommercial assoclation of radio amateurs, bonded for ..

the promotion of interest in amateur radio communication and

experimentation, for the relaying of messages by radio, for the

advancement of the radio art and of the public weifare, for the
representation of the radio amateur in legisiative matters, 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. lts affairs are governed by a Board

of Directors, elected every two years by the general membership. i

The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu:

facture, sale or rental of radio apparatus is eligible to membership

on its board. ot E
"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has o history of
glorious achievement as the standard-bearer in amateur affairs.
inquiries regarding membership “are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membershio is granted only to

" licensed amateurs.

All general correspondence should be addressed to the adminis-
trative headquarters at West Hartford, Connecticut,

Past Presidents

HIRAM PERCY MAXIM, WTAW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936=1940
GEORGE W. BAILEY, W2KH, 1940-1952

e o o o o

Officers

President . . . . . . . . . GOODWIN L DOSLAND, W¢T8Nf

Moorhead Minn.

First Vice-President . . . . . WAYLAND M. GROVES, W3SNW "

P.O. Box 586, Odessa, Texas

Vice-President . . . . . . . . . FRANCIS E. HANDY, W1BDI
38 LaSalle Rood West Hartford, Connecticut

Secretary . . . .« . A. L BUDLONG, WIBUD
38 I.aSalle Road West Hartford, Connecticut
Treasurer . . . . . DAVID H. HOUGHTON

38 LaSaIla Road Wast Hartford, Connecticut
6 5 ¢ o o
General Counsel . . . . . . . . .. . .. PAUL M. SEGAL
816 Cc ticut Ave., Washington 6, D.C.

Assistant Secrefaries . . . . . . JOHN HUNTOON, WilLvQ
RICHARD L. BALDWIN, W1IKE JOHN E. CANN, WIRWS

38 LaSalle Road, West Hartford, Connecticut

DIRECTORS
Canada
ALEX REID......... .o vcnnnmnnnnn. VE2BE
240 Logan Ave., 8t. anbert P.Q.
Vice-Director: \Vllllnm W. Butchart. ... .. VE6LQ
10740 107 St., Ldmonton Alta.,

Atlantic Division
ALFRED C. HECK
515 edar AV

Vice-Lirector: (‘harles O, Badgett........
725 Garden Road, Glenside, Pa.

Central Division
WESJILEY E. MMARRINER............ WIAND
844 N. Galena Ave., Dixon 7, Il

TVice-Director: C'harles ¥'. Reberg........ WUMVZ
3900 W. 10th Ave., Gary, 1nd.

Dakota Division

ALFRED M. GOWAN
325 8. Menlo Ave.,

Vice-Ditrector:

Delta Division
JAI\IES W, WATKINS.,.....oonvrn,ss W4rFL8
0 N. Howell Ave., L‘hattanoogu, ‘Tenn.

I'tco-/)irector. George 8. Acton. .. ......WSBMM
Plain Deallng, La.

Great Lakes Division

JOHN H. BRABB. ................... WRSPF
417 I‘ord Bldg Detrolt 28, Mich.
Vice-Director: Harold k. Stricker......... W8WZ

247 W. 5th 8¢t., Mnrynvllle, Ohio
Hudson Division
JOSEPH M. JOHNSTON............. W280X
423 Monmouth Ave., Bradley Beach, N. J.

Vice-irtrector: George V. Cooke, Jr.......
38-31 23uth St., Bellerose 6, L. .Y

Midwest Division

WILLIAM J, SCHMIDT............. WoozZN
306 3. Vnssur Wichita, Kansas
Vice-Drtrector: James F. McKim.. . ..... WOMVG

1404 8. Tenth Salina, Kansas

New .E'n gland Division

PERCY C. NOBLE........cooiuiun. .. WIBVR
37 Broad bt Westtield, Muss.
Hca-l)lrecmr Wrank 1. Baker, jr......... WIALP

91 Atlantic St., North Qu]ncy 71, Mass.

Northwestern Division

R. REX ROBERTS.................. W7CPY
837 Park L1l Drive, Blllings, Mont.
Vice-Director: Karl W. Weingarten. .W7BG
3219 N. 24th St., Tacoma 7, Wash.
Pacific Division
KENNETH E. HUGHES. . ............ We6CIs
X10 W. Orange Ave., S0. San Francisco, Calif.
Vlce«/)ireclnr Richard F. C'zelkowltz, ... . W6ATO
243 Colon Ave,, San Lrancisco 12, Calif.

Roanoke Division

WILLIAM H, JA
Routcﬂ Rulo!zh N.C.

Ilce-htrecmr Gus M. Browning......... W4BPD
135 Broughton 3t., 8. k., Urangeburg, S. C

Rocky Mountain Division

I‘RANKLIN K. MATEJKA............ WéDD
P. O. Box 212, Estes Park, Colo.
\% tce-l)lreaor Ramon 8. Walker........ waowp
. Q. Box X, Brush, Colo.
Southeastern Division
LAMAR HIL ...................... W4BOT.
04 Myrtle, Locm‘nn Ga.
T lce-l)treclor lirnest W. Barr ..., ...... W4GOR

911 Rosemary A‘e bW Atlanta, Ga.

Southwestern Division

JOHN R. GRIGGS.. ... ............. WOKW
10412 Don Pico Rd., RFD z Spring Valley. Callf.
Hce—/mwtnr Walter R. Joog. .. ....... WOLKM

315 N. Overhill Drive, lnglewood 3, Cuilt

West Gulf Division

A. DAVID MIDDELTON
Y Kay Road, Tijeras, N. M.
Vtca-[)trecmr bTan.k £, Fisher. .... W5AHT/AST
104 E. 11th, Pawhuska, OKkla.




“It Seems to Us..."

RACES

On August 15th there becomes effectivefa
plan which, for the first time in our history,
provides ¢n advance an opportunity for the
radio amateur to be of service to his country in
the event of national emergency. The Radio
Amateur Civil Emergencv Service, the culmi-
nation of several years’ work by FCC, FCDA,
the military and ARRL, is a means of makmg
available the years of practical self-training
and experience possessed by the body of ama-
teur radio. It provides frequencies, and it pro-
vides the regulatory basis for an operational
plan with ample opportunity for drills and
tests to bring local orgamza.tlon to a peak of
efficiency.

The fact that we now have our emergency
regulations and frequency assignments in ad-
vance of a national disaster is a tribute to the
confidence placed in us by our Government,
Let us and our communities justify that con-
fidence by completing our own organization
and training. Let us hope that the end situa-
tion for which RACES has been created never
materializes; let us also take some reassurance
from the knowledge that should it happen, we
can now be prepared.

TVI

While the course of the amateur TVI prob-
lem will always be much rougher than the ideal
we all like to visualize, there have been a couple
of encouragingly-smooth stretches in recent
weeks with the scope and nature of the prob-
lem more thoroughly penetrating the higher
brass in the field and service division of TV
manufacturing companies.

For background there were the ARRL let-
ters to the industry, the Dallas project, and the
FCC Plan. The fuse which set off a real charge
of powder was some front-page publicity in
major cities on the opening of our 21-Mec. band
and the potential interference to TV receivers
on the old 21-Mc. RMA 1.f. standard. Every-
one doesn’t read ARRL letters or QST items,
but everyone reads the front pages of news-
papers, and this story for a while set the in-
dustry on its individual and collective ear —
we can speculate that there were some hurried
engineering and service division conferences
within the industry. There are currently sighs

of relief from that quarter that the i.f. inter-
ference has not developed to the extent indi-
cated as possible (which in our view is only a
matter of time, awaiting the opening of the
band to ’phone and the coming of better propa-
gation conditions). But the effect was to create
an increasing awareness on the part of the
higher-ups to the amateur problem. We do
know that the publicity was a large factor in
sparking the holding of a service technician
TVI educational meeting in Washington,
D. C,, initiated by hams but sponsored experi-
mentally by RTMA. More frosting on the cake
was served up late in June at a meeting of the
service committee of RTMA attended largely
by national service managers of television (and
radio) manufacturing companies. As these are
the fellows who administrate the industry’s
participation in the FCC plan, their cognizance
and understanding of the amateur aspect is
particularly important. With adequate ground-
work previously laid by representutives from
the Amateur Section of RTMA, at this meet-
ing Phil Rand, W1DBM, delivered an effective
lecture (published in its entirety on pp. 47-49
of this issue) on the over-all aspects of TVI
but accenting the amateur phase. A hard-
hitting question-and-answer session followed.
No earth-shaking events resulted; RTMA is
a codrdinating, mutual advisory group— not
a policy-making body. But we came away
with the strong feeling that the amateur story
had been absorbed more thoroughly than ever
before by the higher brass in the service field,
and that it was a very positive step forward in
obtaining a common understanding of the prac-
tical administration of FCC’s plan as well as
recognition of the need for educational pro-
grams among service technicians on the com-
plexities of TVI.

ARE YOU LICENSED?

e When joining the League or renewing
your membership, it is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
your classification.




COMING A.R.R.L. CONVENTIONS

Sept. 14th ~— Vermont State, Bur-
lington, Vt.

-— New Hampshire State,
Nashua, N. H.

Oct. 3rd-5th — Hudson Division, Al-
bany, N. Y.

—— Roanoke Division, Rich-
mond, Va.

Oct. 11th—-12th—Southwestern Division,

San Diego, Calif.

Sept. 27th

Oct. 11th

HAMFEST CALENDAR

GEORGIA — Sunday, August 3rd, at Dixon's Lodge
just outside of Macon — the 1952 Annual Hamfest of the
Georgia Cracker Radio Club. Full details may be obtained
by contacting C. L. Wilder, W4LXE, 3667 Brookdale Ave.,
Macon, Ga.

MARYLAND — Sunday, August 10th, at Triton Beach,
Mayo, Md, — the Fifth Annual Hamfest-Picnic sponsored
by the Baltimore Amateur Radio Club. Tickets are a dollar
per person (children half price). Includes bathing, bath-
house, locker, use of picnic tables and pavilion. Beer and
soft drinks will be on sale. An interesting program has been
planned and there will be awards for the best mobile instal-
lations. Bring your picnic basket and remember that the
festivities start at 10:00 a.m. W3PSG will be on hand to
guide visiting mobiles. From Washington take Route 214
through Capital Heights to Route 2. From Baltimore take
Route 2 through Annapolis, then follow the hamfest signs.
For further information, write Chairman Krnie Dobos,
W3JCL, 2208 North Fulton Ave., Baltimore 17, Md.

OKLAHOMA — Sunday, September 7th, at Craterville
Park - the Third Annual Barbecue and Suds Bust, spon-~
sured by the Lawton-Fort Sill Radio Club. Advance regis-
tration of $1.50 per person can be sent to R. L. Hawkins,
Box 892, Lawton. Admission at the gate will be $2.00.
There will be exhibits of transmitters, mobile rigs, and old-
time gear. And finally, plenty of barbecue.

PENNSYLVANIA — Sunday, August 3rd, at the Totem
Pole Lodge in South Park, Pittsburgh — the annual hamfest
of the South Hills Brass Pounders and Modulators. Plenty
of activities scheduled. Lunch and refreshments available on
the grounds. Registration, at the gate only, $2.00. Further
information available from C. J. Lauer, W3KVL, 345 South
Millvale Ave., Pittsburgh 24, Penna.

WISCONSIN — Sunday, August 24th, at Big Hill Park,
just north of Beloit — the SWANI ham round-up sponsored
by the Blackhawk Amateur Radio Club. Program starts at
10 a.M., and there will be activities for all the family. Bring
your own lunch. Further details are available from Ken
Lovelace, W900OD, Box 166, Beloit, Wis.

FEED-BACK
In the circuit diagram of W6QLV’s quadriband
mobile rig, on page 25 of the July issue, a blocking
condenser is required between the top of RFC,
and Cpo. This can be a 0.001-xfd. ceramic or mica

unit.
Be-Strays K

W@BYR'S first c.w. QSO was with WHAYD.
Two years later, WPAYD’s first ’phone CQ
brought an answer from WGBYR/!

E. H. Noell found this listing in the radio-TV
section of a Fort Worth paper: “9:00 — Big
Town, Radio’s Popular Crime Program on TVL,”

“The Mystery of the Plastered Raster’’?

10

L.

™ o “"/iz

25 Years Ago 5
this month
B

August 1927

« .. Qear for 3;-meter work is featured, including a
UV-202 oscillator-transmitter developed by Boyd Phelps,
2EB, and Technical Editor Robert 8. Kruse.

. . . Mr. Kruse discusses several interesting schemes
offered by 5VU, 3ABI and 3HS for the purpose of reducing
the effects of static on short-wave reception.

. . The 'phone transmitter of CCuban 8XJ furnishes
material for an article by Frank H. Jones and Assistant
Technical Editor Harold P. Westman.

. Mr. Westman presents consiructional information
fnr “A Qne-Gnatpower Portable’ transmitter-receiver
which operates from a 90-volt battery plate source.

... L W. Hatry, 10X, stresses the benetits to be ob-
tained from additional audio stages in ‘‘ Better Audio Am-
plification for Short Wave Receivers.”

. . . Data on shielded r.f. amplifiers, designed to have
negligible reaction on following detector circuits, are pro-
vided by R. B. Bourne, 1ANA.

. Part II of “'Short Wave Radio Transmission and its
Practical Uses,”” by Chester W. Rice, analyzes fading, wave
paths and angles of antenna radiation.

. Phenomenal miles-per-watt figures highlight the
ﬂnod of reports being received from twenty-meter enthusi-
asts who are forsaking the lower frequencies.

. Vigorous amateur activity is reported from Aus-
tmha. Belgium, China, Estonia, Iceland, France and other
countries throughout the world.

« . . The Canadian Hudson Bay Air Expedition will use
the call VDE on several wavelengths and will seek contact
with amateur stations.

. Expressions pro and con appear in the Correspond-
ence Section regarding the advantages of 'phone on eighty
meters as compared to 150-175 meters.

. . Arkansas, hentucky Louisiana and Mississippi
ﬁoods demonstrate once again the value of amateur radio
as a reservoir of emergency communications.

A.R.R.L.
DAKOTA DIVISION CONVENTION

Minneapolis, Minn., Sept. 5th-7th

The Mid-American and Dakota Division
ARRL Convention, sponsored by the Minne-
apolis Radio Club with the assistance of the St.
Paul Radio Club, will be held at the Nicollet
Hotel, Minneapolis, on Sept. 5th, 6th and 7th.

The Convention Committee has arranged for a
continuous round of entertainment and activity
for the men and ladies for three consecutive days.
There will be special v.h.f., mobile and net meet-
ings, plus a sight-sceing trip and shopping tour
for the ladies. On Friday night there will be a big
“get-acquainted” party. Also on the program are
civil defense meetings and the famous Wouff
Hong ceremony. Those interested in the latest
gear will find numerous display booths of ham
equipment. A top-notch banquet and entertain-
ment will be provided to round out the program.

Advance banquet and registrations are $7.00 —
or $7.50 at the door. For your reservations and
further information, write to Joe Tomeczyk,
W@DBC, 3306 Aldrich Avenue North, Minne-
apolis 12, Minn.

QST for



Automatic Tuning of the Antenna Coupler
A Tuner That Follows Your Frequency Around the Band

BY WALTER A. KNOOP,* W2PXR

described by Mezger, W2BLL, is to form

the “sensing’ element for an automatic
antenna-network tuner. In our shack the an-
tenna tuning network is located about 40 feet
from the transmitter, near a window through
which passes a resonant feeder system tapped
symmetrically across an inductance forming
part of a parallel-tuned circuit, link coupled to
the transmitter with RG-11/U 75-ohm coaxial
cable. This quite conventional layout is shown
in Fig. 1.

®

!. WORTH-WHILE function of the phase detector 1

Low-pass
Filter

TR

Y]

with power between 50 and 600 watts Howing
in the link circuit. 1t was also determined that
both W2BLL’s and this phase detector exhibit
identical null voltages at both 3.9 and 14 Me.

Control Circuit

There is nothing tricky about the circuitry.
This assembly worked perfectly the first time it
was turned on — except for the usual reversal
of the motor leads. The output from the detector
is fed to a two-stage differential d.c. amplifier.
When the voltage at point A is negative with

o

L Resonant

Fig. 1-—The original

Feaders .
- AOHRGIU = = ead
- | F @ antenna-coupling set-up at
- / < aar| W2PXR.

135'

FINAL AMP TANK

Frankly, it was a nuisance to get up from
the operating position and walk over to retune
the network each time the frequency was changed
and ask the XYL to watch the plate meter for
loading as the capacitor was adjusted. 1t was
also a nuisance for her. So the writer reasoned
that if the phase detector were placed in the
link circuit at the antenna tuner, it could be used
to control a reversible motor to turn the tuning
capacitor. At resonance the impedance looking
into the link, C, should be a pure resistance and
consequently the power factor in the;RG-11/U
line should be & maximum or unity. If there is any
reactance present the output voltage of the phase
detector may be used to operate a relay to turn
a reversible motor in the direction of resonance.

The complete automatic tuning circuit is
shown in Fig. 2. The phase detector is different
than W2BLL's in only onc major respect: the
inductance L; consists only of a single turn of
No. 12 wire a8 described in greater detail in
Fig. 3. Presumably this version of the detector
is less sensitive than W2BLL’s; however, it
functions perfectly well for this application
"% Hathaway Lane, Hssex Fells, N. J. o

1 Mezger, ‘A Phase-Angle Detector for R.F. Truns-
mission Lines,’”’ QST, July, 1952,

¢

This automatic antenna-tuning network is an ex-
perimental unit built primarily to try out the circuit, so
has not been “dressed up.” The control tube and relays
are in the upper left corner of the chassis.
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ANTENNA TUNER

2 Install phase
defector here
to control

position of G
respect to point B, Fig. 2, Ry, pulls in and when
point B is more negative than point .4, Ry
pulls in. The relays used here were plate-circuit
type relays with 5000-ohm coils, adjusted to
pull in on 2.8 ma. and drop out at 2.4 ma. These
values should not be too critical because Rg
can be selected, within limits, so that both relays
are just below the point of pulling in from static
plate-current flow through the 6SN7 sections.
Potentiometer B4 furnishes a bias adjustment for
the 6SL7. With the rotor of K4 at ground, the
bias on the 6SL7 will be that developed by cath-
ode current flowing in R4. With the rotor at the
cathode end, the bias voltage will be zero' The
proper setting is determined by swinging’. the
transmitter frequency and noting which setting

¢




.

To link
coil tuner

- Ant, tank
oY = 4-
‘) N Reversible /<
i o 6SNTGT motor geared
E AAA AR Ry ) i
! C2 | C3 = N
i —I!—J—_——Il— rL_."
{ Tos ‘w RYp To phase m:—l
1 detector
b e e J—
Phase Defector = !_,/o_
S Cathn R,
S . W"__ J +135 v DC.
ot side S *Hot™
C Ci Hot side of
of ISV. T" T motor power supply
L

Fig, 2-— Complete circuit for the automatic antenna tuner. Various types of motors suitable for the purpose are
available from surplus dealers; tuning motors from broadcast or television receivers and “showcase™ motors also are

excellent possibilities.

1 = 200-pufd. mica or ceramic.

Csz, Ca — 100-gpfd. mica or ceramic.

C4¢— 0.01-pfd. ceramic.

Csy C7 — 0.015-pfd. ceramic feed-through (mounted on
shield containing phase discriminator).

Ces, Cs —-0.015-4fd. ceramic.

Co — 100-ppfd. mica.

Ci0 — 0.05-ufd. paper, 600 volts.

Cyp — 40-pfd. electrolytic, 200 volts.

Ri — 30,000 ohms, 13 watt.

Rz, Ra— 0.1 megohm, 3 watt.

R4 — 50,000-ohm potentiometer.

causes the tuning unit to be most sensitive to
frequency changes, and yet not so sensitive that
the capacitor keeps hunting back and forth
around the resonance point. The optimum point
for this circuit was with the rotor at the cathode
end. R7 is a balance control to establish equal
gains for both halves of the 6SL7. With Rz set
up for optimum value, rocking R7 by only 5
degrees or so is enough to cause Ry; or Rys to
pullinat the twoextremesof the 5-degree rotation.
This is mentioned just to give anyone planning
to duplicate the design a ‘““feel” for the circuit.

The motor used was a wing-flap actuator which
has an output shaft speed of about 2 r.p.m. No
form of braking was found nccessary. A simple
half-wave sclenium-rectifier power supply was
used for the d.c. amplifier. Two 6.3-volt filament
transformers were connected with sccondaries
in series to furnish 12 volts a.c. The voltage across
one of the windings is used for heater supply.
The entire unit, including motor, amplifier and
antenna tank components, is on a 17 X 13 X 3-
inch chassis.

s

o A useful application of the phase de-
tector described in July ST is to control
the tuning of a remote circuit, where its
ability to sense the proper dircction of
control is an essential ingrcdient of a
successful ‘‘servo.”” Here it is applied to a
remote antenna coupler.

12

Rs, Rg — 47,000 ohms, 14 watt.
R7 — 0.1-megohm potentiometer.
Rg — 20,000 ohms, !4 watt.
Ro — 50 ohms, '3 watt.
Ly — 1-turn cml (see Fig. 3).
Ry1, Ryz — S.p.s.t. relay, 5000-ohm coil (see text).
RFCi, RFC2 — 2.5-mh. r.f. choke.
SR —- Selenium rectifier.
NoTE: Cp must handle the r.f. current flowing in the
link circuit. Two 50-uufd. 5000-volt test condensers used
in parallel at W2PXR.

Matching the Line

When the auto tuner was first turned on, the
motor would turn in one direction only, indicating
that the load seen by the link line never did be-
come resistive. This operation was observed
with the {aps and link coil identical to those
previously used in the manual tuner.

We want to dwell at some length on the subject
of tuning up the antenna properly because for
nearly a year previously the rig had been operat-
ing under what scemed to be optimum tuning
conditions. The antenna in use is shown in Fig. 1.

Since the motor turned continually in one
direction when r.f. power was applied, it was
obvious the impedance looking into the link coil
(' was not a pure resistance. A single-turn loop
was connected to the feeders at the tuner end,
and with a grid-dip oscillator it was found that
resonances were indicated at 12.9 and 15.4 Me.
These must be points of maximum current or
lowest impedance. If this were true, then a
frequency halfway between thesc two readings
must be 2 point of maximum impedance and
consequently maximum voltage, and halfway
hetween i 14.1 Mec. OK, the antenna seemed
properly cut because this certainly checked
with the dimensions.

Then, with the link removed from the antenna
tank circuit and the feeders disconnected, the
antenna tank circuit wae resonated with the
dipper to 14.1 Me. The feeders were then tapped
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on the coil about 2 turns cither side of center,
and the capacitor rotated to bring the tank-
antenna combination back to resonance at 14.1
Mec. We noticed here that it took less capacitance
for resonance, and when the feeder taps were
moved out one more turn the capacitor went
through minimum capacitance without ever
reaching resonance at 14.1 Me. So — too much
reactance present at the feeders even though
the measurements showed we were pretty close.?

Rather than prune the feeder length we chose
to connect a coil across the feeder taps so that
the unwanted feeder reactance was cancelled, or
at least diminished. A 30-turn inductance of No.
12 wire space-wound on a 2}4-inch diameter was
found to do the trick, and then regardless of how
far out toward the ends of the tank coil the feed-
ers were tapped we could still resonate the com-
bination at 14.1 Mec. with the existing tuning-
capacitor range.

Then with the feeders tapped nearly at the
ends of the coil, where they should be for a high
voltage or impedance point, the whole assembly
was fired up, and still the motor kept turning
in only one direction, even though I knew from
the dipper readings that the combination was
passing through resonance. The only element
that could be causing the trouble was the link
coil C itself. Fortunately we own an “Antenna-
scope,”’ so tuking a reading of the impedance
looking into the link coil ', we found our phase
detector was right — at resonance in the an-
tenna tank, the '* Antennascope” went through
a minimum but did not go to zero, indicating
substantial reactance present looking into the
link coil. One way to fix this was to make the
link coil circuit resonant at 14.1 Me., and since
the @ of the link could be low this did not seem
much of a problem. A 100-uufd. mica capacitor,
('y, in series with the link coil — which is 4 turns
on a 2)4-inch diameter — checked with the dip-
per to be resonant at 14.1 Mec. The resonant
link was placed in the tuner and another ““An-
tennascope’’ reading taken. This time the im-
pedance looking into the link circuit with the
tuner at resonance was nearly a pure resistance
of about 75 ohms to match the RG-11/U. Spread-
ing the link coil turns a bit and adjusting the
coupling finally resulted in a 75-ohm pure resist-
ance looking into the link when the tank and
antenna were at resonance.

2 Those who do not bave grid-dip meters can use the
method of checking for feeder reactance described in the
transmission-line chapter in the Handtook (page 325 in the
1952 edition). The method of adjustment outlined also
takes care of the problem of matching to the coax link. Any
type of stunding-wave bridge, including the '‘Antenna-
scope,’’ can be used for the purpose. — Ed.

¢

‘The shicld at left center contains the phase detector.
Just below it is the pair of r.f. output filters and the d.c.
amplifier circuit. The two filament transformers and
selenium-rectifiecr power supply are in the upper section
of the chassis.
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This side of coil %ﬂ from
center conductor of coox \

Center conductor
t_._cof coox
—1
3
K3
f
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! Acml L or

To Dy - <
The coil is placed in a plane
containing the center conductor
of the coax cable

To Dy

"No. 12 wire

Fig. 3 — Construction of the secondary coil in the
phase discriminator.

The automutic tuner was then turned on and
with the VFO set at 14.1 the motor didn’t budge,
but when the VFQO was shifted no more than 20
ke., the motor started und the untenna tank
capacitor turned to the new resunance point,
at which point the motor shut off. All that re-
mained was to adjust the link coil and series
capacitor ut the transmitter tank to achieve
optimum loading on the amplifier.

As for results, it can be claimed that getting
the auto antenna tuner to work uccomplished
the following:

1) The antenna is now being coupled properly,
with loads of r.f. in the feeders and the link run-
ning “stone cold.” No hot spots or general
heating with a full gallon input.

2) The low-pass harmonic filter is protected
from excessive current or voltage because the
line looks like a pure resistance of approximately
75 ohms regurdless of the particular frequency
used.

3) The VFO may be shifted from 14.0 to 14.3
Me. with' constant loading ou the transmitter —
eusy shift from c.w. to ’phone.

4) The XYL is also happy. She doesn't have
to help read meters.

Conclusion

This type of gear should be a real boon to
those with antenna coupling networks in the
attic and shacks in the cellar. As a matter of
interest the capacitor is tuned to an accuracy of
sbout }4-degree rotation, which is cousiderably

(Continued on page 112)




V.HF. Parasitics in Beam Tetrodes

Preventing Self-Oscillation Without Increasing TV Harmonic Output

BY GEORGE GRAMMER,* W1DF

teurs have a tendency to “take off” at

some frequency in the v.h.f. region. Two
methods of suppressing these v.h.f. parasitics that
have proved themselves pretty sure-fire are shown
in Fig. 1. The upper one uses a small coil — size
usually to be determined by experiment — in
series with the control grid, plus a low value of
resistance — 50 to 100 ohms — in series with the
screen. Usually, neither the coil nor resistor will
work alone, but the combination practically al-
ways does.

Mos'r types of beam tetrodes used by ama-

Fig. 1—Two
commonly-used
methods of suppress-
ing v.h.f. parasitic
oscillations in a tet-
rode amplifier oper-
ating below 30 Mec.

We have never been very keen on this method
for two reasons. The coil in the grid lead, together
with the unavoidable inductance in the path
through the grid tank condenser back to cathode,
resonates with the grid-cathode capacitance at
some frequency in the low group of TV channels
and builds up the harmonic output, which is not
good for TVI. Second, the resistor in series with
the screen puts the screen grid just enough above
ground to make it less effective than it should
be in shielding the grid from the plate. Self-oscil-
Jation at the operating frequency often results
unless the amplifier is neutralized.

The lower circuit uses a small coil, either alone
or in combination with a low value of noninduc-
tive resistance, in the plate lead of the amplifier.
It is equally as effective as the upper circuit in
suppressing v.h.f. parasitics, once the proper con-
stants have been found experimentally. The ex-
planation usually offered for the operation of
the LR combination is that inserting a resistance
R of appropriate value in the plate lead intro-
duces 80 much loss at the parasitic frequency that
oscillations cannot get started. The coil L is sup-
posed to be a “choke” of high-enough inductance

* Technical Editor, QST.
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to have no effect on the circuit through R at the
parasitic frequency, but low enough to act as a
good shunt for R at the desired operating fre-
quency so that none of the operating-frequency
power is lost. The fact is, however, that the coil
by itself will suppress parasitics equally as well as
the LR combination. Obviously the coil is not a
“losser,” and since it is found that there is a min~
imum value of inductance that must be used at
L or the parasitic oscillation persists, it has been
assumed that the actual effect has been to reso-
nate the plate circuit (at the parasitic frequency)
to a lower frequency than the similar resonance
in the grid circuit. As is well known, a tuned-
plate tuned-grid type oscillation will not occur
when the plate circuit is tuned lower than the
grid circuit.
V.H.F. Resonances

While successful in suppressing the parasitic,
this method is usually disadvantageous for TV
harmonic reduction. For the benefit of those who
haven’t read their Handbooks on v.h.f. resonances
in tank circuits, the circuit of interest is shown in
Fig. 2. The inductance in this v.h.f. tank, shown
heavy, consists of the parasitic suppressor L plus
the total lead length from the plate of the tube
through the regular tank condenser, (i, the
blocking condenser, C2, and back to the tube
cathode. The tank “condenser” for this v.h.f.
circuit is the output capacitance of the tube, Cs.
(1 i8 usually a good deal larger than C3 and has a
relatively minor effect on the resonant frequency
since it is in series with the v.h.f. tank inductance.
(s is usually so large as to have no effect at all as
a condenser, but the leads to it may constitute a
considerable part of the taunk inductance.

Fig. 2 —

The tank cir-

cuit for the

Regular v.h.f. para-

tank coil witic oscilla-
acts as tion.

a choke
at v.hf.

If the circuit is redrawn to look conventional,
assuming that all the inductance distributed
throughout the circuit could be lumped into
one coil, Ly, it is easy to see from Fig. 3 that this
is a simple tank circuit — and it will act just like
one in greatly increasing the harmonic output at
the frequency to which it is tuned. Unfortu-
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nately, this frequency is usually in the 54-88
Me. range by the time the parasitic-suppressor
coil is made large enough to perform successfully.

A New Approach on Parasitic Suppression

The explanations for the operation of the LR
combination in the plate circuit (lower drawing
of Fig. 1) or for L alone have never been entirely
convincing. An interesting description of feed-
back contained in the Eimac booklet on beam
tetrodes ! suggests a different way of thinking
about parasitic suppression. Briefly, the tube
structure is such that at some one frequency the
tube becomes self-neutralizing. Below the self-
neutralizing frequency the feed-back is prin-
cipally through the grid-plate capacitance which,
although small in a screen-grid tube, is not neg-
ligible. If the tube oscillates in this frequency re-
gion — i.e., at the operating frequency — it can
be stabilized by neutralizing methods similar to
those used with triodes. Above the self-neutraliz-
ing frequency these conventional methods do
not work. The self-neutralizing frequency de-
pends on the tube type but is always in the v.h.f.
range, varying from around 40 Me. or 8o for the
larger tubes to something above 100 Mec. for
some of the small v.h.f. tubes.

Fig. 3 ~~ Equiva-
lent circuit of Fig. 2,
redrawn in conven-
tional fashion.

We can see now why a simple coil in the plate
lead will suppress a v.h.f. parasitic. The coil sim~
ply tunes the v.h.f. circuit, Fig. 2, near enough
to the self-neutralizing frequency to prevent
oscillations from starting. But the resonance is
then in an undesirable, TVI-wise, frequency
region.

With most tetrodes in common use, resonating
the plate circuit above 100 Me., to avoid TV
harmonics, puts it so far above the self-neutraliz-
ing frequency that a v.h.f. oscillation occurs.
Now if we have an oscillator that we want to
“kill” (without removing the electrode voltages,
of course) the way to do it is to overload it so
badly that oscillations cannot start. This we can
do by connecting a heavy resistive load across
part or all of the tank coil. As applied to the para-
sitic circuit, this is shown in Fig. 4. If R; can be
connected across all or most of Lj, almost any
low value of resistance will do the trick. How-
ever, if R must be connected across only a small
part of Lg the value tends to become rather crit-
ical and adequate loading may not even be
attained.

Superficially, this is the same thing as the LR
combination in Fig. 1. But if we no longer think
of L in that figure as a choke but realize that it is
part of an oscillator tank inductance, and further
realize that the function of R is to overload that

1 The Care and Feeding of Power Tetrodes, Eitel-Mc-
Cullough, Inc., 8an Bruno, Calif.

August 1952

tank circuit, we have an approach that brings
out the important considerations in this method
of parasitic suppression.

For example, there is no theoretical reason
why the coil L is needed at all, since the oscillator
tank already exists in the loop through the tube,
tank condenser and blocking condenser. How-
ever, it is not hard to appreciate the practical
problem of loading such a “tank inductance”
by the method shown schematically in Fig. 4;
there is no way to get enough coupling between
the resistor and the v.h.f. circuit to load the
latter heavily. So we use the coil wholly as a
means of getting coupling to the resistor.

La

\Lr
1
G

Fig. 4 — A resistive
load on an oscillator
tank can be adjusted
to be 8o heavy that
self-oscillation is not

possible. J-_
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This in turn suggests another point: Since L
has to be large enough to permit sufficient cou-
pling to R, and since the resonant frequency of
the v.h.f. tank needs to be made as high as pos-
sible in order to stay above the low TV channels,
the inductance of the connecting leads from the
plate of the tube back to its cathode should be kept
as low as is physically possible. In general, this
means that such leads should be avoided alto-
gether if possible, mounting one component on
another if it can be done, and that in any event
the leads should be short and heavy — flat strip
is best — and that the chassis itself should be
used for connections in that part of the circuit in
which it is permissible. Also, the inductance of the
regular tank condenser should be small, and a
tube with low output capacitance should be
chosen. When these conditions can be fulfilled
it becomes possible to get sufficient coupling to
R with a relatively small coil at L, with the result
that the resonant frequency can be kept fairly
high.

Resistor Ratings

To act as a good load, resistor R should be
noninductive. When it has the proper resistance
and is adequately coupled to the parasitic tank,
it need carry no parasitic current since oscilla~
tion is prevented. Hence no great dissipation
rating is required on this score. However, some of
the fundamental current output of the amplifier
will flow through it, and this determines the dissi-
pation rating required.

The worst condition occurs in an amplifier
operating on 28 Mec. In practical cases, Ls and
the associated leads will tune the parasitic tank
in the neighborhood of 100 to 120 Mec., and since
this is only four times the operating frequency
the reactance of Lo at 28 Me. is not negligible
compared with R;, which ordinarily will be 50 to
100 ohms. Consequently R; may have to carry a
fair fraction of the fundamental current. The
actual power loss is small, in terms of percentage
of the total power output — perhaps 1 or 2 per
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cent. [lowever, in an amplificr of 500 watts out-
put this represents 5 to 10 watts that £; must
handle safely.

If most of the inductance in the parasitic tank
can be put into Lo instead of being in the leads
between components, it is possible to improve
this situation by tapping [ across only part of
Lg, as indicated in Fig. 4. The smaller the portion
across which £ is tapped, while still suppressing
the parasitic, the smaller the proportion of funda-
mental current it must carry. When this trick
can be employed it will reduce the wattage rating
required at f; as compared with connecting it
scross the whole coil.

How To Test

In using this method of parasitic suppression,
first leave out the resistor, take a trial value of
Ly — four or five turas a yuarter inch in inside
diameter — and check the resonant frequency
with a grid-dip meter. If it is below 100 Me. the
total inductance is too great. If at all possible,
it should be reduced by shortening up the ampli-
fier leads in the loop through the tank condenser
(or otherwise pruning their inductance) rather
than by reducing the size of Lg. We need as much
coil as possible at Ly to get good coupling to R;.
Nevertheless, the resonant frequency should not
be allowed to go below 100 Me., even if Ls has to
be cut to a couple of turns. €' will have some ef-
fect on this frequency, so should be set at the
maximum capacitance that will be in use.

After the resonant frequency is in the right
region, operate the amplifier at just enough in-
put, without excitation, to let the parasitic oscil-
lation start. The presence of grid current is
usually a sufficient indication, but an absorption
wavemeter is still more sensitive. Start with a
varbon resistor of about 100 ohms and find the
minimum number of turns in Ly across which it
can be tapped while killing the oscillation. Keep
the plate voltage low, because the resistor will
have to handle some parasitic current during
this test and may burn up. Once a good tap
position is found. try more plate voltage — cau-
tiously, because higher voltage may let the para-
sitic start again — and inch up to an input equal
to the rated plate dissipation of the tube. It is a
reasonably safe assumption that if the parasitic
is still suppressed at this input it will not occur
under normal operating conditions, although
there are exceptions.

At this point, apply excitation and with low
plate voltage tune up the amplifier in the normal
way. Check the power input and after letting the
amplifier run for 15 or 39 seconds, shut off the
plate voltage and feel the resistor. If it is no hot~
ter than is normal for its rating, run the input up
a little at a time until normal dissipation is ap-
proached. The total wattage required can then be
determined for normal operating conditions. For
example, if it is found that a 100-ohm one-watt
resistor operates safely with an input of 150
watts while the normal amplifier input is 600
watts, a dissipation rating of at least 4 watts will
be needed. In such a case four 1-watt resistors,
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cach having a resistance of 400 ohms — four
times the value of the test resistor — can be con-
nceted in parallel. To be on the safe side an extra
unit can be included, the values being chosen
to give a total resistance equal to that used in
the original test. The testing should be done at
the highest frequency on which ihe amplifier
is to be operated.

Regular
tank coil

1

L
= Keep heavy leads
as short as possible

Fig. 5§ — “l.oaded-tank™ parasitic suppressor as ap-
plied to a simple tuned plate circuit. The indumanqe of
leads shown heavy should be kept as small as possible.

The writer has used this method of parasitic
suppression on two tetrode amplifiers, one using
un 807 and the other a 4-250A. In both cases it
was possible to use enough coil at L; to get good
coupling to &;, with a resonant frequency in the
vicinity of 120 Me. With the 4-250A the resistor
cousisted of five 1-watt 680-ohm carbon units in
parallel, tapped across three turns of a 5Ys-turn
coil at Lg. This resistor has operated safely at
inputs up to a kilowatt, although a similar group
of resistors burned up from fundamental current
at about half the input when connected across
the whole coil. That the loaded v.h.f. tank theory
is valid was rather forcibly demonstrated when,
in the course of finding the proper tap point, the
resistor was connected across too few turns on
L. The parasitic started up and the resistor
literally blew apart before the plate voltage
could be shut off. With a high-power amplifier it
is well to face the fact that accidents like this are
likely to occur, and have a couple of extra re-
sistors handy. It is not too much of a price to pay
for getting rid of a parasitic without building up
the harmonic output in the TV band.

The complete ecircuit arrangement, including
the normal tank circuit, is shown in Fig. 5.

In an effort to eliminate TVI, A plans to use a
low-pass filter in the output line of his transmit-
ter. The 20-mecter beam he works into is fed
with 75-ohm coaxial line, but A has never
checked the standing-wave ratio and suspects
that it might be high. His friend B says that the
low-pass filter is a waste of time unless the s.w.r.
is first checked and brought down below a value
of 2, since the filter is designed for a 75-ohm
line and won’t work unless the line is nearly flat.
Must A suffer with TVI until he can make the
line nearly flat?

{Pleaseturn lo page 63 for Lhe answer)
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A 30-Watt Transmitter for 50 Mc.

One Chassis Unit with Modulator and Power Supply

BY C. VERNON CHAMBERS,* W1JEQ

NYONE who is figuring out a mecthod of getting
A on 50 Mec. usually encounters a sizable
project if his plans involve modification of
the low-frequency rig. This is not an implication
that the new v.h.f. scction will be hard to handle;
it is merely a case of trying to make something
serve a purpose for which it was not originally
intended. And even if the revamped job does
get to ““Six,” it is unlikely that the final result
will be as efficient as had been anticipated. In
other words, effort and efficiency — and prob-
ably cxpense, too — ull lead to the advisability
of starting anew when the jump to the world
above 50 Mec. is made. Of course, this new start
will be greatly simplified by going along with
low-power design of the type to be described.
The transmitter is complete with audio and
power-supply circuits. The r.f. section uses &
pair of newly developed tclevision sweep tubes
that are not only incxpensive but also exceedingly
rugged. Construction, alignment and operation
are about as simple as could be cxpected in a 30-
watt rig for any lower band. Meter switching is
included and provision is made for using the
audio and the power supply circuits with any
other r.f. unit, such as a 2-meter r.f. section of
similar power requirements.

The Circuit

Type 6BL7GT tubes are used in the rf.
section of the transmitter as shown in Fig. 1.
These twin-triodes are well suited for low-level
r.f. operation because of their 12-watt-per-cn-
velope plate dissipation rating. One half of the
first tube is used in an overtone oscillator which
operates at the third overtone of an 8-Me. crystal.
The second section of the tube serves as a con-
ventional 50-Mec. doubler and drives a neutralized

* "Pechnical Asgistant, QST

¢

A 50-Mec. transmitter, com-
plete with modulator and power
supply. On the front wall, left to
right, are the pilot lamp assemhly
and microphone jack, audio gain
control, stand.by and *phone-c.w.
switches, meter switch, and tuning
knobs for the oscillator, doubler,
final amplifier and antcnna link,
respectively. R.f. tnhes are at the
right end of the chassis and the
audio tubes are located to the
front of the power transformer,

¢
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e If you’re one of the fellows who has
to ‘‘start all over again’’ in order to get
on 50 Mec., here is a simple solution to
your problem. And after this little rig
has helped you become a confirmed
v.h.f. man, it may be used as the exciter
for a medium-power final amplifier.

push-pull final amplifier. A variable output link,
Lg, i8 used to couple amplifier output to a low-
impedance feed line or to an antenna tuner. C.w.
operation of the transmitter is provided for by
the jack, Ji, connected in the cathode circuits of
the doubler and the amplifier tubes.

The audio circuit uses a single-button carbon
microphone, a 6J5 speech amplifier and a Class
AB; modulator that employs Type 6V6GT tubes.
Current for the microphone is obtained by con-
necting the input transformer back to the cath-
ode circuit of the 6V6 modulator tubes. S; is a
"phone-c.w. switch that shorts out the secondary
of the modulation transformer when on_c.w.

The power supply delivers 200 ma. at 300
volts and uses a single-section choke-input filter.
81 and 8y are the a.c. input and the stand-by
controls, respectively.

Output leads from the audio and the power-
supply circuits, and leads to the r.f. stages are
brought to the 8-prong socket, Jz. A plug with
jumper connections between Prongs 1 and 5,
between 2, 3 and 4, and between 6 and 7 must be
inserted into J3 for normal operation of the
transmitter. Removal of the plug disconnects the
d.c. and the audio voltages from the r.f. stages
and allows these voltages to be used with an ex-
ternal r.f. unit whose corresponding circuits are
connected to pins of its power plug.
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Construction

The top view of the transmitter shows how
the unit is laid out on an aluminum chassis meas-
uring 3 by 10 by 17 inches. The crystal socket is
centered in between the oscillator and the modu-
lator tubes. The 6J5 audio and the 6BL7GT r.f.
amplifier tubes are at the left and the right ends
of the chassis, respectively, and the Type 83
rectifier is at the rear of the crystal socket. An
aluminum bracket supports the d.c. milli-
ammeter at the rear right-hand corner.

As seen in the bottom view, the audio com-
ponents are in line at the top left-hand side of the
chagsis with the microphone transformer mounted
on the left wall. The modulation transformer is
at the center of the base to the right of the 6V6

sockets. In the r.f. section, inductors Ly and Lq
(made from one piece of Miniductor) are sup-
ported by the crystal socket and the stator ter-
minal of C}. The doubler plate coil is mounted on
the terminals of (s and the amplifier grid coil.
L4, is mounted inside of Lj. The ends of L4 are
soldered to lugs which are in turn screwed to
small stand-off insulators which support the
grid ends of the ncutralizing capacitors. The am-
plifier tube socket is wired with prong No. 1
connected to the lug (the one on the stand-off)
located to the rear of Ly and L4 and prong No. 4
is connected to the lug stand-off assembly at the
front of the coils. Leads from the plate prongs of
the socket are crossed so that prongs Nos. 2
and 5 connect to the front and the rear stator
sections of Cyy, respectively.
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This bottom view of the
50-Mec. transmitter shows
the power-supply compo-
nents groupcd at the rear of
the chassis. T'he modulation
transformer is at the center
of the base and the micro-
phone transformer is mounted
on the wall at the left. Jacks
J1, J2 and J3 are located on
the rear wall of the chassis
along with the connector for
115 volts a.c.

The amplifier plate inductor, Ls, is soldered
directly to the stator-support bars of ('y; and
the output link, L, is mounted on a length of
14{-inch polystyrene rod. Holes that are a force
fit for No. 14 wire are drilled through the rod
and the ends of the link are fed through the
holes and then wrapped around the rod. An
insulated shaft coupling is used to couple the
swinging link to the shaft of a panel-bearing as-
sembly that is mounted on the front wall of the
chassis. RG-59/U cable is connected between the
coupling link and the output jack, Jo. All other
wiring, with the exception of leads carrying r.f.,
is done with shielded wire.

Testing
The power-supply section of the transmitter
should be tested first and this is done with the
jumper plug removed from J3 and with a d.c.
voltmeter connected across Rio. With 115 volts

a.c. applied to input terminals, and with S, and
Sq closed, the output voltage should measure ap-
proximately 400 volts.

The r.f. section of the transmitter is readied
for testing by inserting the jumper plug — minus
the connection between pins No. 6 and 7 --by
switching 83 to the c.w. position and by con-
necting a key to J1. With the key closed and with
the power turned on, the oscillator is tuned for
resonance as indicated by a downward kick in
plate current. Some crystals will kick out when
the circuit is tuned for absolute minimum plate
current and, if that happens, the plate tank
should be tuned off slightly to the high side of
resonance. The oscillator should draw approxi-
mately 10 ma. plate current and develop a doubler
grid current of 1 ma. The feed-back requirements
for the 6BL7GT appear to be somewhat larger
than those of the other tubes that we have used

(Continued on page 118%)

Fig. 1 — Wiring diagram of the 50-Mec. transmitter.

C1 = 50-ppfd. variable (Millen 20050).
Ca, Cs, Cs, Cyg, C10 — 0.001-pfd. disc ceramic.
C4 —- 25-pufd. ceramic.
Cs — 15-pufd. variable (Millen 20015).
(,,, Csg — 3-30-ppfd. trimmer (National M-.30).
C11 — 12-pufd.-per-section variable (Millen 23912C).
Clz—B-nfd 700-volt-wkg. electrolytic (C-D BRHV-

08).

Cis, Cm, Cm = 50-pfd. 50-volt-wkg. electrolytic (Mal-
lory TC-39).

Cie — 8-ufd. 450-volt-wkg electrolytic (Sprague UT-8).

Ri — 22,000 ohms, %4 watt.

Rz -—2‘700 ohms, 1 watt.

Rs, Rs, Rs, Rs, Re, Rie — 100 ohms, 14 watt.

R¢— 0.1 megohm, 14 watt.

R7 — 4700 ohms, 1 watt.

Rio — 25,000 ohms, 10 watts.

Ri11 — 1.0-megohm potentiometer.

Ri2 — 1000 ohms, 1% watt.

Riz — 10,000 ohms. 1 watt.

R4 — 150 ohms, 1 watt.

Ris — 100 ohms, 1 watt.

Li — 9 turns No. 20, 84-inch diam. ., %46 inch long.

Lz—7 turngs No. 20, 34-inch diam., %is inch long.
(NoTe: L and Lz made from one length of
B & W 3007.)

I3 =4 turns Na. 16, l-inch diam., 1 inch long (B & W
30
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Ls —9 turns No. 20, ¥4-inch diam., %{¢ mch long, tapped
at center (B & W 3003).

L5 — 6 turns No. 12 enam., l-inch dJam wound in two

_. sections with three turns each side of c.t.;

o turns spaced wire diam.; a space of 3§ inch
""is left between sections.

Lsg—2 turns No. 14 enam., l-inch diam., turns spaced

wire diam.

L7 — 4| hy 250-ma. filter choke (Triad C-15X).

11 — 6.3-volt pilot lamp assembly.

Ji1 — Closed-circuit jack.

J2 — Cuaxial-cable conncctor.

Ja — 8-prong socket.

Js — Open-circuit jack.

MA — 200-ma. d.c. milliammeter.

S — S.p.s.t. switch mounted on volume control.

S2 — S.p.s.t. togele switch.

Sz — S.p.d.t. toggle switch.

84 — 2-pole 6-positiou selector switch (Centralab 1411).

T1 — Power transformer: 775 volts c.t., 275 ma.; 5 volts,
6 amp.; 6.3 volts, 8.5 amp.; 6. 3 volts, 1 2 amp.
(Triad R- 36A).

Tz — Sin ‘le-btton microphone transformer (T'riad
A-1X).

T's — Interstage transformer, single plate to p.p. grids,
ratio 1:3 (Triad A-3TX).

T4+ — Modulation transformer: 10,000 ohms c.t. to
3000-, 5000- or 8000-ohm load {Triad M-3X).
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Cutting Down VFO Drift

Some Practical Pointers on Reducing Effects of Temperature

BY RICHARD E. LONG,* W3ASW

Kannscht Du Eensich Seid Baand
Schitmme?
Yah! Wann Se Schiill Hocke!

look like single-sideband spelling? Many

an evening I have sat and listened to u
round-table of single-sideband stations and, in a
minute or two, one of them would be sure to
drift off to where the modulation sounded Just
like those words up there. Darned annoying,
isn’t it? If you were ever to hear that particular
combination of sounds on the air, it might have
a very appropriate meaning, because it is Penn-
sylvania Dutch for the question, “Can you tunc
single sideband?,”’ and the attendant answer,
“Yes, when they sit still!” Maybe you would
like to get a few tips on how to make your single-
sideband signal (or any other VFOQ signal, for
that matter) “schtill hocke” without getting in
too deep for comfort.

A couple of ycars ago, the writer went through
the throes of trying to sell single sideband to a
bunch of mossbacks who would come up with
almost any reason as an excuse for not getting
into it. One night a W3 said to me, “That stuff
may be all right, but with the QRM on 75, if

* 1805 North Third St., Harrisburg, Penna.
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DOEB this sound familiar to you? Does it
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Fig. 1 — Sketches showing (A) original mounting of
the variable padder condenser and (B) the alteration in
mounting that eliminated frequency jumping in a Clapp
oscillator.
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® Perhaps a1 more appropriate title for
this article should be, *‘Killing Two
Birds with One Stone.” It happens that
the measures taken by W3ASW, aimed
primarily at reducing frequency drift,
turn out also to provide a very simple
means of feeding a remote YFO into a
transmitter.

you're tied to crystal, you're licked. You've got
to have VFO so you cun move around.”

I looked at my exciter and it seemed like it
ought to work with VFO. So I started out to
build one for it. Knowing that a drift of more
than 50 cycles would throw the stuff into inverted
speech in the other fellow’s reeciver, I realized
that I would have to build something stable.
About this time, QST came out with a daisy of
an oscillator circuit ! that didn’t look too tough
to make and which was apparently the solution
to many a ham’s problems. With a little head-
scratching and three rebuildings, it turned out
to be the answer to mine, too. Anyone construct-
ing » Clapp VFO should also read the article
by W1TS in the December, 1948, issue of QST.2
There’s a lot of good meat there, too.

Mounting Components

The first attempt was the construction of the
Clapp oscillator in a 3 X 4 X 5-inch box that
would fit into the space allowed for the c¢rystal
oscillator it was to replace. Making this one work
brought home the first lesson. Solid construction
alone is not ¢nough; the components must also
he mounted so that there is & minimum of strain
on the frequency-determining parts. The coil,
tuning condenser and padder were all mounted
solidly, but I had fastened the padder in such a
manner that it was supported by two opposite
walls of the shield box, as shown in Fig. 1A. For
two weeks [ hunted the cause of a burble in the
signal. One night T tricd the rig with the rear
cover of the box removed. The burble disap-
peared! Put the cover back on, and the frequency
would jump continually. The cure was to mount
the padder from two adjacent walls of the box,
as shown at B, thus reducing the compression
and stretch on the condenser.

Temperature Effects

Although this solved the business of frequency
jumping, 1 was still bothered by drift with

' Technical Topics, ‘A High-Stability Oscillator Circuit,’
QST, May, 1948, p. 42,

2 Mizx, ‘‘Building a Scries-Tuned VFO Unit,” QST, De-
cember, 1948, p. 11,
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temperature. The operating time has always been
from 6 to 8 in the evening, and this VFO would
drift for just about two hours, after which it
settled down. That was just dandy! My signal
drifted all evening until I was ready to shut
down! A thermometer placed on the VFO hox
showed that it actually required those two hours
for the heat of the chassis to permeuate the parts
enclosed in the can, and level off.

Why not eliminate the metal-to-metal contact
hetween the chassis and the VFO box? I re-
mounted the box on four ceramic pillars and
hoped that it would help in the heating problem.
It did! It was now about two hours before the
heat would secp through the ceramic to-the
oscillator parts.

Isolating the Tuned éitcuit

That was OK for the evenings. But on week
ends, after two hours, I would take off and slide
on down the band the same as before. I had only
postponed the starting of the drift. Very annoy-
ing! This was in the summer of 1949. September
ST came out with By (Goodman’s exciter,?
and I saw that he had an arrangement that used
switches and short pieces of coax cable con-
nected between the tube and the frequency-
determining circuit. Zounds! Heresy! Sabooch!
Let’s go off the deep end. We'll go Goodman one
better. We'll leave the tube on the chassis and
put the tuned circuit in a box on the operating
table and connect the two with a couple of long
pieces of coax.

Yes, it worked! And it worked fine business,
t0o. 1 put the coil, tuning condenser padder and
the two 0.001-ufd. fixed bridging condensers in
a 3 X 4 X 5-inch box and ran 4-foot lengths of
RG-59/U over to the grid and cathode of the
6AG7 in the rig, as shown in Fig. 2A. The total
drift of this VFO was something around 100
cycles from scratch and, furthermore, it settled
down in about ten minutes and stayed put.
That was more like it. Incidentally, I used a
4-uufd. negative-temp. compensator (C3) in
parallel with the tuning condenser.

Simplification?

Ah me! Things went quite smoothly for a year
or 80. Then I moved across the hall and could
not get up on the roof for several weeks to change
the antenna feed lines and drop them to the new
apartment. This gave time for new ideas to brew.
The whole rig was more or less experimental,
anyway, and this looked like a good opportunity
to rebuild. I should have quit while I was even.
I had passed along to several of the gang this
idea of the remote tuning circuit and they
responded, as might be expected, with some
elaborations of their own. One, most interesting
to me, was an arrangement needing only one,
instead of two, picces of coax. One cable looks
simple and neater than two. So-0-0-0, I made up
a new VFO using the scheme of Fig. 2B with a
6-foot, length of coax.

f\ 1950 VFO Exciter,” QST, Sept.,

3 Goodman, *
p. 29,

1949,
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The first thing that happened was that the
darned thing wouldn’t oscillate with the same
circuit values. I had to remove one third of the
turns on the coil and increase the series tuning
capacitance before - the circuit would oscillate
reliably. In this arrangement the cable is in the
tuned tank circuit and apparently has a very
detrimental effect on the ). Worse yet, when I
put the rig back on the air, the gang began again
to ask me to get back on frequency. Brother,
I'm going backward here! It doesn’t seem prob-
able that losses in 6 feet of coax at 3500 ke. could
be sufficient to generate enough heat to account
for the drift. My guess is that the increased
tank current through the coil, as a result of the
lower L/C ratio after the coil was pruned to make
the circuit oscillate, was responsible. At any rate,
that settled the hash for the single coax line so
far as W3ASW was concerned.

¥ Cg
- R§_§91U_“_?

(A)

Fig. 2 — Two methods of remote tuning for a Clapp
VFO. In (A) the bridging condensers, Cs and Cs, are
mounted with the tuned circuit and coax cables connected
to the grid and cathode. In (B) the bridging condensecrs
are mounted with the tube and a single coax line con-
nects the grid to the tuned circuit. The arrangcment of
(A) is preferred as discussed in the text.
iy — Tuning condenser.

. Band-sct condenser.

Negative-temp. compengator (sce text).
Cs4, Cs — Bridging condenser.

26 — Grid condenser.

(7 — Screen by-pass condenser.

R1 — Grid leak.

L1 — Oscillator coil.

Improving the Q

This_experience led me to consider ways in
which 1 might improve the @ so that the L/C
ratio could be made as great as possible, still
maintaining oscillation. Remember Mort Moore’s
article on weak-signal receivers away back
before the war in old Radio? Mort told about a
preselector that wasn’t worth the name until he
enlarged the shield around the coil to where it

measured at least two coil diameters from any
(Continued on page 114)
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r.f. section based on a Handbook design!

with a Class B audio system, a combination
that results in a highly-effective transmitter for
75-, 20- and 10-meter operation. It is all built
into a homemade 8 X 8 X 4-inch cuabinet, a
convenient size for hiding below the dashboard of
the average car.

The r.f. section uses a 6AGT Tri-tet oscillator
to drive a 2E26 amplifier that works straight
through on the three bands. The audio section
consists of a 6AQ5 driver transformer-coupled
to a 1635 Class B modulator stage. As can be
scen from the wiring diagram in Fig. 1, the band-
switch, S, switches in the proper coils on the
various bands and also shorts out the oscillator
cathode coil during 75-meter operation. A meter
switch, Sy, provides for metering of the amplifier
erid and plate current and the modulator plate
current. The microphone voltage is obtained
from a fraction of the voltage developed across

#* 62-03 62nd Road, Middle Village, L. I., N. Y.
1 The Radio Amateur's Handbook, 1952 edition, page 445

Partitions shicld the oscillator and r.f. amplifier sec-
tions from each other and from the audio stages.

Tms little mobile transmitter combines an

The “band hopper” features
output on 75, 20 and 10 meters.

The Mobile
“Band Hopper”

BY DONALD MARX,* W2ANT

the driver cathode-bias resistor. A switch on the
transmitter, Ss, is in parallel with the push-to-
talk switch on the microphone, so that the trans-
mitter can be controlled by either. Lamp /; shows
when the plate power is “on’ ——another lamp, I,
used to illuminate the meter, lights when the
heaters are on.

The meter has a 0-1 movement, and the
shunts, R4, RBs and Rj, were adjusted to give
a 10-ma. scale for reading grid current and a
100-ma. scale for reading the plate currents.
The meter was illuminated by drilling a hole in
the back and mounting a pilot lamp there, and
a new scale of colored plastic was substituted
for the opaque scale furnished with the meter.

The antenna relay is one taken from one of
the ARC-5 transmitters and modified for 6-volt
operation by rewinding the coil full of No. 32
enameled wire.

The transmitter is built on a homemade
8 X 8 X 1-inch chassis that fits closely inside
the cabinet. As the photographs show, two par-
titions shield the r.f. stages from each other and
the audio section from the r.f. sections. The

¥ The 2E26 output amplifier is mounted horizontally to
obtain short leads and compact construction,




OSCILLATOR

AMPUFIER

MODULATOR

——

& oA 4300
Jo

lo ofl =63V

3

6AG7 2E26 6AQ5 1635

Fig. 1 — Wiring diagram of the three-band mobile transmitter.

C1, C1y — 45-uufd. adjustable ceramic trimmer.

Ca — 68-ppfd. ceramic.

Csa, Cs — 0.01.4fd. mica or ceramic.

Cc, Ciz — 140-p4fd. midget variable.

Ca ~-100-pufd. mica or ceramic.

C7, C15 — 0.002-pfd. ccramlc

Cs, Ci0 — 0.002-xfd. mica, 1000 volts.

Co — 100-ppfd. midget variable.

Cia, C14 — 25-ufd. 50-volt electrolytic.

Ri — 0.1 megohm, 13 watt.

Rz — 22,000 ohms, 1 watt.

Ra — 18,000 ohms, 1 watt.

R4, Rs, Re — Meter shunts (see text).

R7 — 470 ohms, 14 watt.

Rs —- 270 ohms, 1 watt.

Ro — 0.5-megohm potentiometer.

Rio — 15,000 ohms, 2 watts.

L3 — 15 turns No. 20 d.c.c. on 8%-inch diam. form.

ILa~-0.4 ph.— 7 turns No. 18, 84-inch diam., 1 inch
long (B & W 3006 Miniductor).

Ls — 1.2 yxh. — 18 turns No. 18, }4-inch diam., 1 inch
long (B & W 3003 Miniductor).

L4, L7 — 18 ph. — 64 turns No. 22, %4-inch diam., 2
inches long (B & W 3008 Miniductor).

bandswitch is supported at one end by a bracket

and at about 24 of its length by the r.f. partition.

The knob for the bandswitch projects out the

side of the cabinet and is not accessible from the

front panel. The volume control, Ry, is mounted

on the chassis at the rear because, once set,

it need not be adjusted unless a different type of

microphone is used.

The power supply for this rig furnishes 300
volts at 200 ma. On 75, fundamental crystals
are used, and 7-Me. crystals are used for 14-
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Ls— 0.5 ph. —8 turns No. 18, 54-inch diam., 1 inch
long (B & W 3006 Mlmductotl

Ls —2.4 ph.— 19 turns No. 22, 54-inch diam., 134
mches long (B & W 3007 I\Ixmductor)

Ls — 3-turn link inside Ls.

Ly — 4-tarn link inside Ls.

Lio — 10-turn link inside Ly.

11, Iz — 6.3 volt pilot lamp, No. 51.

J1 — To take PL-68 plug.

J2 — 4-terminal cable connector.

J3, J4 — Coaxial connector.

MA — 0-1 milliammeter.

P1 — 4.prong chassis-mounting plug to fit Ja.

RFCy — 2.5-mh. r.f. choke.

Ryi1 — Antenna relay (see text).

Rya — Power relay in power supply.

S1 — 7-pole 3-position ceramic switch, 6 sections.

S2 — 2-pole 3-position rotary switch.

83, S¢ — S.p.s.t. toggle.

T1 — Single-button microphone transformer, 200 to
420,000 ohms.

T 2 — Driver transformer, 2 to 1 ratio.

‘s — Class B output transformer, 22,000 to 5500 ohms.

Ty, T and T3 taken from SCR-522.

and 28-Mec. operation. The necessary 2.5 ma.
grid current is readily obtained on 10 and 20,
and on 75, Cs must be detuned to bring the grid
current down to the correct value.

Antenna loading, controlled by the position
of the pick-up coils, Ls, Ly and Lyo, and the set-
ting of C1g, is set so that the 2126 plate current
is around 60 ma. The Class B modulator will
idle at about 10 ma. and kick up to peaks of
about 70 ma. A T17B microphone, converted
with an F1 button, is used.
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‘The completed Hea-power
transmitter-receiver for {0
mecters, monnted on a hase-
hoard along with the key for
convenience.

A Flea-Power Portable C.W. Station

Building a Handbag-Size Transmitter-Receiver

BY LOUIS D. BREETZ,* W3KDZ, W8QLP

LONG-LIVED desire to work u flea-power rig
A was realized not long ago when the author
completed the small portable transmitter-
receiver shown in the photographs. The set is
easily portable and is capable of performing on
batteries (dry A batteries or car storage battery,
and B batteries) or some rectified a.c. supply,
such as the power from the car radio or the home
b.c. radio set. When power is taken from the car
radio or home b.c. set, the power audio tube is
removed (if it’s a 6.6, 6F6 or similar tube) and
filament and plate power is brought out to the
rig by plugging a cable into that socket with the
leads connecting to the appropriate tube-socket
terminals.

Because the author wanted the set to be ca-
pable of using b.c. set power, indirectly-heated-
cathode tubes are used. Although these tubes
are not so economical when operating the heut-
ers from batteries, there are only two tubes in
the set (one for the transmitter and one for the
receiver) and therefore the filament drain is not
too great. About 10 hours of operation has been
obtained from the 6-volt Eveready Hot-Shot A
battery and the three 67.5-volt Minimax B bat-
teries and there is still a lot of life left in them.
Only c.w. operation was contemplated because
of the simple requirements, and since the all-
around usefulness of the 7-Mec. band is well
known, the sct was designed for this band.

The entire assembly — transmitter-receiver,
batteries, key, ‘phones, antenna wire und miscel-
laneous items —is carried in a canvas zipper
hag. It is hardly recognizable as a complete radio
station, and therefore one travels with it very
inconspicuously.

Circuits

The rig (sce Fig. 1) is built uround two tubes.
The receiver uses one section of a 6SL7 as a re-
* 133 Joliet St., 8W, Apt. 2B, Washington 20, D. C.
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wenerative detector and the other as an audio
amplifier. The transmitter uses one section of a
6SN7 as a Pierce crystal oscillator and the sec-
ond section as an r.f. amplifier. Since the ampli-
fier is resistance-coupled to the ovscillator there
is no danger of oscillation in the amplifier stage.
An impedance-matching antenna tuner is incor-
porated in the set to permit using odd lengths
of radiator wire. The transmitter is link-coupled
to the antenna tuner and the antenna is always
connected to the tuner. The receiver input is
connected through a toggle switch to the antenna
tuner when receiving, or is switched off when
transmitting.

Consfruction

The transmitter-receiver is contained in a
cabinet approximately 634 by 514 by 4 inches
that can be constructed of sheet metal or of
hakelite. The entire unit is mounted on a base-
board 34 by 334 by 9 inches which is long enough
to accommodate the permanent mounting of the
key. On one end of the cabinet is mounted the
milliammeter and a switch, S;, to shunt the
meter after the tuning procedure has been com-
pleted.

The panel is made of sheet aluminum ¢ by
614 by 514 inches. The tuning dial for the re-
ceiver is of the plain non-vernier type, since
plenty of clectrical bandspread is available (the
40-meter band covers from 25 to 75 on a 100-
division dial). It is located in the upper-left
quadrant of the panel. In the upper right are the

e If pushing a kilowatt from the arm-
chair gets boring now and then, why
not take a breather with this low-power
layout you can carry in one hand?
W3KDZ and many others will tell you
there’s nothing like it.
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Fig. I -— Circuit diagram
of the flea-power portable.
Ci = 3-12 upfd. zero-temp.

trimmer (Erie type

§57).
(g — 15-pufd. variable (Bud
CE-2020).
Ca — 75-ppfd.zero-temp.mica
) or ceramic. L
C4 — 8-50-ppfd. zero-temp. 1
trimmer (Erie type
557).
Cp — 220-pufd. mica.
Ce, Ci — 470-ppufd. mica. L g
Cz, Cg — 0.25-ufd.  300-volt 2
paper.

Cy—140-pufd. variable
(Millen 20140).

Ci10 —-100-uufd. variable (Na-
tional PSE-100).

Cig — 75-ppfd. variable (Na-

] tional PSE-75). mr [

Cis, CGia, Ci7— 0.022-ufd. G7]
mica. (2) -

Ci4 — 22-upfd. mica. Co?f™

Cis — 47-pufd. mica.

R1 — 1 megohm, 15 watt.

R2 — 10,000-ohm  potentio-
meter.

Ra — 33,000 ohms, 5 watt.

R4, Rs— 0.1 megohm, 13

watt.
Re — 15,000 ohms, 13 watt.
R7 — 10,000 ohms, 14 watt.
Rs — 8200 ohms, 2 watts.
Ly =25 turns No. 30, 7{s-inch A
diam, M
Lz —3 turns hook-up wire =
wound over ground 8

end of L1,

Ls— 44 turns No. 30, ls-

inch diam,

controls for the antenna tuner. Below the un-
tenna tuning controls is the transmitter plate
tank condenser knob. In the center of the panel
is the toggle switch S; which switches the re-
ceiver on or off from the antenna tuner. The
hottom row, left to right, includes the regenera-
tion control, K,, which also has the rotary switch,
S,, attached to turn on all filament power. Next
is the ’phone jack for the receiver, then the
toggle switch S5 for the receiver on-off control,
the jack for the key and the toggle switeh S, for
transmitter on-off control.

The chassis is of the open-end type. It is 134
inches deep by 474 inches long by 374 inches
wide. It is made of lg-inch aluminum. Looking
down on top, one sces on the left the receiver
tuning condenser (the receiver coil is directly
underneath the chassis), aud behind is the 6SL7
receiver tube. The middle tube socket serves
merely as a terminal board. To the right is the
6SN7 transmitter tube and crystal. To the left
of the crystal is the plate tank coil and in front
of that lies the antenna-tuner coil. Above these
items are the two antenna tuning condensers.

Adjustment

No trouble should be encountered in making
the receiver perform satistactorily once the
proper polarity of the tickler coil, L, is found.
If both coils are wound in the same direction,
the connections should be as shown in Fig. 1,
with the plate connccted to the outside end of
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the tickler winding, and the grid connected to
the outside end of Ly. If the windings are not in
the same direction, these connections must be
reversed. Regeneration is controlled by 2, which
simply shunts the tickler winding. This control
is one that needs little adjusting once it is set
properly. Too much feed-back should not be
used, since this reduces the sensitivity. C, is 4
variable coupling condenser for the receiver. It
should be set to the maximum capacitance that
will permit smooth oscillation of the detector
over the band.

The transmitter tuning procedure is the con-
ventional one of tuning the plate tank for mini-

W3KDZ’s low-power portable station with batteries
and all accessories can be carried easily in a canvas
zipper bag.
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mum plate current and adjusting the antenna
tuner to resonance, ‘‘redipping” the plate tank
and repeating until the proper load is obtained.
Since the meter reads oscillator and amplifier
currents simultaneously, maximum amplifier
power output may not always coincide exactly
with the plate-current dip shown on the meter,
but they will be close.

If the transmitter is turned off and the re-
ceiver is turned on (8; closed) and adjusted for a
weakly-oscillating condition, and the receiver is
tuned across the band, a sharply tunable whistle
will be heard in the 'phones as the receiver crosses
the frequency of the crystal in the transmitter
oscillator. This occurs because the oscillating de-
tector is sending a signal into the antenna tuner
which is coupled to the transmitter plate tank
and then through the tube interelectrode capaci-
tance and ("4 to the crystal. This excites the
crystal (if the crystal is an active one) and it
oscillates weakly. This oscillation can be heard
us a sharply tunable pip-like whistle in the re-
ceiver and serves very usefully to locate the
operating frequency on the receiver dial. Evi-
dence of this crystal oscillation excited by the
regenerative detector can be obtained by tuning
the station communications receiver to the crys-
tal frequency and then tuning the detector across
the frequency very slowly. It is easy to distin-
guish between the variable note from the re-
generative detector and the stable note from the
crystal. The strongest pip condition prevails
when the antenna tuner itself is lightly loaded

‘I'op view of the miniature
40-meter portable station,
showing the placcment of
the tubes and tuning con-
densers. The two variables
in the antenna coupler are
to the right.

but tuned to resonance along with the plate
tank (with an inefficient radiating system, or no
antenna at all connected to it, for instance).
Since little power can be thus radiated, it leaves
a maximum of power from the oscillating detec-
tor to excite the crystal.

The antenna impedance is matched by ob-
taining the proper ratios of C, to y if terminal
# i8 used. (Terminal 2 is used for odd lengths of
radiator, terminal / for antennas half-wave mul-
tiples in length). The combination of C, 'y
and L; must always be resonant.

Typical of the thrills experienced working with
low power was the contact with W1FAF in
Cranston, R. I., from the location of W8QLP
in Youngstown, Ohio. The power was taken from
an a.c. supply. The final amplifier ran at 240
volts and 13 ma. (about 3 watts input). The an-
tenna was a U-shaped piece of wire about 35 feet
long running inside the house from one room to
another on the second floor. WIFAF gave s 569
report. (Incidentally, this contact was made at
5 p.M. during a January thunderstorm.) On bat-
tery power, with a half-wave end-fed wire
stretched inside a second-floor apartment in
‘Washington, W3SKM in Mt. Pleasant, Penna.,
gave a 559 report. The final amplifier was run-
ning at 135 volts, 10 ma. —an input of 1.35
watts. Another QSO at noon from Youngstown
with W4JLK and W4PRC in Alexandria, Va.,
was reported 579 by W4MZN and W3SQP in
Roanoke. The total input to the unit, including
receiver, was 2 watts.

¢

Looking underneath the
flea-power portable. Most
of the small components are
mounted by their leads
without other support. The
regeneration control is the
potentiometer to the right
on the panel.

¢
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Antenna Couplers for the Novice

Representative Types: Their Construction and Use

BY RICHARD M. SMITH,* WIFTX

antenna coupling system can mean the differ-

ence between success and complete failure.
The best antenna in the world is no good unless
vou provide the proper means to get power into
it, and the antenna coupler is that means. Getting
power into the antenna is an easy task, if you
know what type of coupling circuit your particu-
lar antenna requires, and know how to adjust
that circuit to produce the best results.

Last month’s article ! paved the way by ex-
plaining the distribution of current in an antenna
system, and pointing out that the type of coupler
to use depends upon whether you need to feed
power into the system at a point of maximum or
minimum current. A parallel-tuned coupler is
required when you feed at a point of minimum
current, and a series-tuned coupler does the job
when the feeders end at a point of maximum cur-
rent. We also mentioned the pi-section coupler,
useful in putting power into the single-wire an-
tenna that is required when circumstances pre-
vent the use of something more elaborate in the
way of skywires. Building any one of these types
is a simple job that can be done in a few hours at
the most.

IN any ham station, Novice or otherwise, the

Circuits and Construction

The circuits of the various types are shown in
Figs. 1, 2, and 3. In each case, input is through a
coaxial connector, although a balanced line, such
a3 Twin-Lead, can be used instead of coax, if
desired. In such case, the coaxial connector should
be replaced by two insulated terminals. Most
transmitters nowadays have coaxial output,
however, so we’ve made provisions for its use in

* Technijcal Assistant, QST.
! Smith, ‘' Getting the Most into Your Antenns,’”” QST,
July, 1952, page 21.

Top view of a parallel-tuned antenna coupler for use
in the Novice band. A B&W type 80 JVL plug-in coil is
used, and the taps for the feeders are arranged on a
Twin-Lead plug that is inserted in a crystal socket. The
output terminals are visible just above the coil.
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our couplers. The particular connector you use
depends on the cable diameter you want to use.
In the parallel-tuned and series-tuned couplers,
variable coupling between the transmitter and
the coupler is provided by the use of adjustable
swinging links on the coils. If your transmitter
has an adjustable output link, fixed links may be
substituted in the coupler, although it doesn’t do
any harm to have both ends of the link adjust-
able. In the pi-section coupler, connection to the
transmitter is made direct to the coil, and the
degrec of loading is adjusted with one of the
condensers, as described in later paragraphs.

» TOFEED
™ LINE

TOFEED
LINE

Fig. 1 — Circuit diagram of a parallel-tuned coupler.
The feeder connections shown are for use when the feed
point is at a current minimum. In other cases, discussed
in the text, it is necessary to make the connection a
few turns in from the ends of the coil. Provisions for
doing this are included in the coupler shown in the
photograph.
Ci — 140-pufd.

23140).
Lj — Link, 3 turns (part of 80 JVL).
L2 — 38 turns No. 20 wire, 134-inch diameter, each half
of winding '¥e mch long. separated 3¢ inch
for passage of swinging link. (B&W 80 JVL).

per-section dual variable (Millen

The physical size and electrical ratings of the
components used depends upon the power the
coupler will be called upon to handle. In general,
if you make them equal in rating to the coils and
condensers used in the output circuit of the trans-
mitter, they will handle the power without dan-
ger of breakdown.

Parts arrangement in the couplers shown is not
a critical factor in their performance, and the
layouts can be rearranged to suit your own re-
quirements. In general, it is best to use a metal
chassis, especially when coaxial cable is to be
used between the transmitter and the coupler.
Each of the couplers shown here is built on a
standard 5X10X3-inch steel chassis. This is
considerably more space than actually needed,
but it allows room for the later addition of such
things as r.f. ammeters to measure feeder cur-
rent, and built-in antenna change-over relays;
also, it gives the coil adequate spacing from sur-
rounding objects to avoid circuit unbalance.

An example of the parallel-tuned coupler is
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e This article is a **follow-through® on
last month’s discussion of the antenna
fundamentals underlying successful so-
fution of antenna coupling problems.
Practical examplcs of several couplers are
described, with tips that will help the
Novice toward their successful use.

shown in the photograph. Here a B&W type &0
JVL plug-in coil is used. Two Johnson type
235-860 inductor clips are used for tapping the
output connection part way in toward the center
of the coil, if needed. The clips are connected to
a Millen type 37412 transmission-line plug, which
fits into a small ccramic crystal socket (Millen
33102) mounted behind the coil on the chassis.
The crystal socket is connected to the ceramic
feed-through bushings used as output terminals.

It is difficult to fasten the inductor clips to the
fine wire in the 80 JVL coil without shorting turns
unless alternate turns are first bent in toward the
axis of the coil, to provide a simulated ““double
spacing” effect. This is best done with a tool
such as the Hytron soldering aid or the blade of a
small screwdriver.

The pi-section coupler, which is also illustrated,
uses a length of pre-wound coil material available
commercially. The coil is mounted on 37-inch
ceramic stand-off insulators, and the leads from
the coil to the tuning condensers pass through
the chassis in l4-inch ceramic bushings. An in-
ductor clip a.ttachcd to a short length of flexible
wire is used to short out turns of the coil when
necded. The condensers themselves are mounted
directly on the chassis, which should be grounded
to an external point, such as a cold-water pipe,
or a copper rod driven in the ground outside the
shack.

‘We haven't shown photographs of the scries-
tuned coupler, because its construction is very
similar to that of the pi-section coupler. The only
differcnces are the addition of a link winding,
which can be six or eight turns of insulated wire
wrapped around the center of the coil, and slightly
different circuit connections, shown in Fig. 2.

Bottom vicw of the parallel-tuned coupler. The split-
stator condenser is mounted on the front of the chassis,
close to the five- -prong coil socket visible bcneath it.
The input connection is made through a short piece of
1{(7-59/ U coaxial cable, and the vutput connectors are
ceramic bushings projecting through the rear.
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It is advisable to space the link winding away
from the wire in the main coil by cementing three
strips of insulating material about 120 degrees
apart around the center of the winding before the
link turns arc put in place. Note that both tun-
ing condensers in this coupler must be insulated
from the chassis.

Adjusting the Coupler

After you've selected and built the type of
coupler you need for your particular antenna
set-up, ! adjustment is a simple matter. You
should provide yourself with some sort of out-
put indicator, however, so that you can be sure
that the power is actually going into the an-
tenna. The best indicator is an r.f. ammeter in-
serted in series with one fecder to read the actual
current in amperes. Such meters are fairly ex-
pensive, however, and the job can be done just as
well with simple flashlight lamps. Depending
upon the amount of power you use, and whether
the antenna is to be fed at a point of minimum or
maximum current, you should use cither 250-ma.
lamps (blue bead) or €0-ma. lamps (pink
bead). Have a few of each on hand at the start, in
case you burn out one or more in the process.
The Hashlight lamp should be connected so that
the feeder current must pass through it. If you are
feeding the antenna at a point of maximum cur-
rent, it is probable that even the 250-ma. lamps

& TOFEED
2 LASS LINE
2
INPUT L
- g & TOFEED
LAY LINE
Fig. 2-— Circuit diagram of a scrics-tuned coupler.

The coil specifications are the came as listed below Iig.
1. C1 and Cz should be 150 uufd. each or more, with
voltage rating similar to that of the condenser used in
the final-amplifier plate circuit.

will be burned out if they are inserted in the line.
In this case, connect the bulb to a pair of leads,
three or four feet long, and then tap the Jeads
across a portion of one of the feeder wires (in
other words, in paralle]l with a portion of the
feeder). In this way, only a portion of the current
will pass through the bulb, but it will still serve
to give you the relative indication that you are
looking for. Determine how much of the feeder
must be included by trial. Use the setting that
just causes the bulbs to glow appreciably, so that
vour vision will not be temporarily impaired by
the brilliant, light. It is easier to distinguish small
differences in brightness when the lamps are
glowing dimly.

Once vou have the indicator (ammeter or fiash-
lamp) connected in the feeder, work for the ad-
justment that produces the greatest indication of
current for a given input, because when you are
getting the most current into the feeders, you're
getting the most power into the antenna.
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Adjusting the Parallel-Tuned Coupler

To adjust the parallel-tuned coupler, start with
loose coupling between the transmitter and the
coupler (swinging link moved out of the coil).
With the feeders disconnected, turn on the trans-
mitterand tune the amplifier to resonance, as indi-
cated by a dip in plate current. Now, tunc the
coupler to resonance. This will be indicated by a
glight upward kick in the current read in the plate
circuit of the amplifier. Connect the feeders to the
coupler, with the inductor clips set on the outside
turns of the coils, and recheck for resonance. If
the fecders are the right length (resonant), the
kick in plate current will be at about the same
dial setting as before. They may detune the
coupler a bit if they are slightly too long or too
short, but this is of no importance so long as you
are still able to hit resonance. It may be necessary
to increase the coupling between the transmitter
and the coupler somewhat to duplicate the read-
ing obtained before the fecders were attached, be-
cause they load the coupler, making it more
difficult to obtain coupling. If you are unable to
get the resonant kick when the fceders are con-
nected, you'll probably find that you erred in
one of your mecasurements, or in choosing the
type of coupler required, or in drawing your dis-
tribution diagram.! If, however, you are sure that
the coupler is resonating, increase the coupling
to the transmitter by pushing the swinging link
into the coil until the final amplifier draws its
rated plate current. Recheck the final tank tuning

TO
ANTENNA

p—

Fig. 3 — Circuit diagram of the pi-section coupler.
Gy, C2—300 uufd. variable (National TMS-300).
L1 — 28 turns No. 14 tinned wired, 2'4-inch diameter,

322 inches long (cut from B&W Standard In-
ductor No. 3906).

to make sure that the stage is still resonant, re-
membering, of course, that the dip will be much
Jess pronounced than before you started to deliver
the power to the antenna. Moderate detuning of
the amplifier is permissible, but if it is necessary
to retune the dial by more than 10 or 15 degrces
to restore resonance, go back a step and reduce
the_coupling between the transmitter and the
coupler. If, after you've reached the point where
you can swing the coupler through resonance
without serious detuning of the amplifier stage,
vou still can’t bring the plate current up to rated
maximum, try tapping the feeders in a few turns
from each end of the coil. Make sure that you
move in the same number of turns from each end,
otherwise the symmetry of the circuit will be dis-
turbed. Watch the current indicator when you
make this change, beeause it is possible to get a
condition where the coupler loads the transmitter
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A pi-section antenna coupler. The coil is cut to speci-
fications from B&W “Standard Inductor.” A clip at-
tached to a short length of flexible wire is used to short
out turns of the coil when necessary. This coupler can
he converted to a series-tuned arrangement by adding
a link winding around the center of the coil and re-
wiring to conform to the circuit shown in Fig. 2.

better, but without producing a corresponding in-
creasc in output current.

A few trials of this sort will be required before
you find the proper place to tap the feeders onto
the coil. If you still can’t load to the ratecd maxi-
mum, it is possible that you don’t have enough
turns on the output link coil in the transmitter, or
that your power supply just isn’t capable of put-
ting out the voltage needed to permit full loading.

One thing to watch out for in using the tapped-
coil system is heating of the coil in the coupler.
The closer the taps are to the center of the coil,
the more current flows in the coil, and if it gets
warm, you can be certain that you are encounter-
ing losses that should be avoided. In general, you
should have to tap near the center of the coil only
if the current distribution on your system is such
that the end of the fecders approach a maximum
current point. If the coil heats appreciably in that
case, it will be better to go over to the series-
tuned coupler. If your calculations work out cor-
rectly so that you are actually feeding the an-
tenna at a current minimum, you should be able
to tap the feeders across the whole coil, or cer-
tainly most of it. Under thesc conditions current
cannot be excessive unless you have used a coil

‘The bottom view of the pi-section coupler shows the
position of the two tuning condensers and the input
and output connections, which pass through the rear of
the chassis.
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that is made of such fine wire that it just isn’t
capable of standing up under the work it has to
do. At the 75-watt power level, this will not ordi-
narily be a cause for concern.

Adjusting Series-Tuned Couplers

Adjusting the scries-tuned coupler is similar
to the process described above. Start with the
current indicator in series with one fceder, and
with loose coupling betwecn the rig and the cou-
pler. Resonate the amplifier tank circuit, as
indicated by minimum plate current, and then
adjust the two condensers in the coupler, keeping
both at approximately the same capacitance set-
ting. Resonance in the coupler will be indicated
by a slight kick upward in the plate milliammeter
reading. Increase the coupling gradually until
the amplifier is8 drawing rated current. Recheck
the tuning of the amplifier to make sure that it is
still tuned to resonance. Watch the lamp bulb all
the time. It will tell you when you are on the right
track. Always strive for maximum brilliance in
the lamp, or maximum current indication in the
r.f. ammeter.

Adjusting the Pi-Section Coupler

Adjustment of the pi-section coupler is some-
what more difficult to describe than that of the
other types, because the coupler is designed to
work over a wider range of conditions. As with
the other types, the best adjustment is the one
which produces the maximum antenna current
for a given input to the transmitter, so if the ad-
justment procedure you find necessary to load
your antenna differs somewhat from the one
described here, don’t worry. The output is what
counts!

In general, whenever a pisection coupler is
used, it is advantageous to connect the ground
side of the coupler (chassis) to a good external
ground. This can be a cold-water pipe in your
house, or a rod driven several feet into the
ground just outside the shack.

Start with both condensers in the coupler at
minimum capacity. Resonate the amplifier tank
circuit, and slowly turn the output condenser, Cs,
in the coupler until plate current rises in the
amplificr. Then, tune the other condenser in the
coupler to restore the resonant dip in the ampli-
fier stage. Return now to the output condenser
again, and turn it in the same direction as before,
until plate current rises, again restoring resonance
with the input condenser. Continue this back-
and-forth adjusting until the amplifier is operat-
ing at rated input, all the time watching for the
results as indicated by the current indicator in the
antenna. Even if you are able to load the ampli-
fier to full input without adjusting the size of the
coil in the coupler, you may still not have the
correct conditions for maximum output. Move the
shorting tap down about one fourth the length of
the coil and go through the same procedure de-
scribed above, each time noting the antenna cur-
rent. Needless to say, the correct adjustment is
the one which produces maximum current in the
antenna for a given input to the final amplifier.
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Feeder Unbalance

In all of these adjustment instructions, we
have said nothing about feeder unbalance be-
cause there is usually nothing you can do about it
from the coupler end of the feed linc. Balance is
determined almost exclusively by the length of
the flat top in the case of the Zepp. In the center-
fed antenna, unbalance can be caused by having
one leg of the flat top longer than the other.

There are other factors which may contribute
toward unbalance, but ordinarily they are not
important unless the feed line is several wave-
lengths long. In such cases, if one wire of the feed-
ers happens to run for a considerable length
closer to ground or to some metal object than
the other, unbalance can result. Transposition
blocks (insulators which permit the two feeder
wires to crisscross without shorting), should be
used in such installations.

To check for unbalance, tune the antenna
system and the transmitter in the manner de-
scribed above, with the current indicator in either
wire of the feed line, and then transfer it to a
point exactly opposite in the other fecder. The
currents indicated should be equal. If you have
two meters, or two flashlight lamps of equal rat-
ing, you can observe both at the same time, of
course. After the checks have been made, re-
move the indicators from the line. In the case
of the bulbs, this saves the amount of power that
it takes to light them, and if you use meters, it
prevents their being burned out by accident dur-
ing lightning storms. (The antenna doesn’t have
to be hit to have enough current flowing in it to
burn the meters out during a storm.)

The amount of feeder unbalance that can be
tolerated depends on how fussy you want to be,
of course. The ideal is to have the currents match
exactly, but this is a rare condition not often
encountered. As long as they are within 10 or 15
per cent of one another, not too much power will
be wasted on the surrounding scenery.

There are other ways to put power into your
antenna, but we Lave space to describe here only
the systems most commonly used in the low-
frequency Novice assignment. The same princi-
ples can be applied, of course, to antennas for the
higher-frequency bands. At frequencies higher
than 28 Mec., however, different techniques are
sometimes called for, because the antennas used
are frequently of a different type. In the lower-
frequency bands, however, if your transmitter is
operating properly, you should be able to get
power into the antenna with one or the other of
the arrangements shown here. However, there
may be circumstances which prevent you from
cutting your antenna system to be resonant, so
that you find one of the midway points in the cur-
rent~distribution curve at the shack end of the
feeders. The symptoms of this are easy to recog-
nize. The tuned circuit in the coupler will reso-
nate by itself at the operating frequency, but
cannot be made to resonate when the feeders are
connected, or if it can be made to resonate, it

(Continued on page 116)
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Cheaper and Better 'Phone Monitoring
A Simple 'Scope Unit for Checking Modulation

BY BASIL C. BARBEE,* WSFPJ

Amateur Radio Service says in part, ‘‘ Means

shall be employed to insure that the trans-
mitter is not modulated in excess of its modula-
tion capability for proper technical operation.”
While that word ‘“means’” may be subject to
widely varying interpretation, it is generally
considered that an oscilloscope, connected so as
to present one of the common modulation pat-
terns, is adequate for an amplitude-modulated
amateur station. Even where a modulation moni-
tor of the sort required in broadcast stations
is used, a ’scope is a valuable adjunct, since its
spot can move fast enough to follow the most
rapid amplitude variations, while the necdle of
the modulation monitor’s meter cannot. Further-
more, a great deal of information about para-
sitics, distortion, and other phenomena, in addi-
tion to percentage of modulation, may be gained
from observing the pattern generated on the
screen of a 'scope by the output signal of a ’phone
transmitter.

While most operators using ’scopes have
scrimped, suved, begged, borrowed, or whatever
vas necessary in order to buy manufactured
general-purpose units, the instrument to be de-
scribed is more suitable because it is designed
for the particular purpose of modulation monitor-
ing. Among the advantages it has over the usual
store-bought ’scope are:

1) Much cheaper because of its simplicity.

2) Takes up no desk space und little panel
space.

3) Neater, builtinto)transmitter, no visible
haywire. oy

4) Draws negligible ‘power from final tank
circuit. .

5) Gives three presentations,
stantly by switch.

6) Can be used with mobile rig (with sacrifice
of envelope pattern).

% 1608 S. Fredonia St., Nacogdoches, Texas.

SEc. 12.133 of the FCC's Rules Governing

selected in-

® Here is a simple oscilloscope designed
especially for checking and monitoring
a.m. ‘phone signals. It is small enough
80 that it can be mounted in the trans-
mitter rack or cabinet. The unit can be
switched instantly to show three differ-
ent types of patterns, each having its
advantage depending on the check being
made.

7) Easily connected to receiver for checking
modulation of received signals.

Pattern Types

The instrument to be described is designed to
display any of three types of pattern as selected
by a switch, in order to take advantage of the
best features of each. The advantages and dis-
advantages of each presentation are briefly dis-
cussed below:

1) KEnvelope Pattern (sec Fig. 1A): Simplest to
obtain on store-bought ’scope. Shows parasitics
and distortion well, when modulation is sine-
wave and synchronized with sweep. On complex
modulation, such as speech, about the only in-
formation derived is the indication of over-
modulation by bright horizontal lines along the
X axis. This pattern may be produced with
either linear (saw-tooth) or sine-wave sweep
voltages on the horizontal plates of the ’scope.
While linear sweep is available on ready-made
general-purpose ’scopes, a 60-cycle sine-wave
sweep greatly simplifies a home-built job by
eliminating the relatively complicated saw-tooth
oscillator and amplifier required for linear sweep.
In addition, sine-wave sweep produces an at-
tractive, symmetrical pattern, expanded in the
center, 8o that the pattern on a 2-inch tube is
readable about as far away as is a linear envelope
pattern on a 3-inch tube. ¥

2) Trapezoid Pattern (see Fig. 1B): This pat.

$

‘The simple modulation
*scope is built on a 3 V4-inch
standard rack panel and is
permanently mounted in
the transmitter rack. The
controls from left to right
are for intensity (Rs), focus
(Rz7), horizontal gain (Rs),
pattern-selector switch, sec-
ondary tuning (Cs) and
primary tuning (Ca).

L4
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tern is simple to obtain, and while certain para-
sitics may not be displayed as clearly as with the
envelope pattern, non-linearity (distortion) in
modulation is readily detectable, overmodulation
is instantly apparent by a tail at the apex of
the triangle, and actual percentage of modulation
may be measured with a ruler; all this with any
modulating waveform, no matter how complex.
For the horizontal sweep voltage, a connection
to the modulator is necessury. To eliminate audio
phase shift, it is usually necessary to derive this
voltage from the modulator output through a
voltage divider and blocking condenser. The
trapezoid is no doubt the most suitable single
pattern for the monitoring of amplitude modu-
‘lation.

3) Cat’s-Eye Pattern (sce Fig. 1C): While scl-
dom seen in amateur stations, this presentation
has virtue in that it provides an attractive dis-
play, with instant and effective warning of over-
modulation, and requires neither saw-tooth, 60-
eycle sine-wave, nor audio sweep voltage. Both
vertical and horizontal plates are supplied with
r.f. voltages from the final tank, shifted in phase
approximately 90 degrees with respect to each
other, thus torming a circle or cllipse on the
screen with no-modulation. Under modulation,
this figure cxpands to twice its diameter on 100
per cent positive peaks and shrinks to a point on
negative peaks. To the eye, this appears as
a broadening of the original line to form a solid
illuminated digsk. Overmodulation is indicated by
a bright spot in the center of the disk, which
can call the operator’s attention to the condition
even though he is not looking directly at the
screen at the moment. Like the trapezoidal pat-
tern, the cat’s-eye works as well on complex
modulation as on sine-wave, making it suitable
for continuous monitoring of speech modulation.

Fig. 1 — Any on
of three types of pat-
terns, discussed in
the text, can be sc-
lected by a switch on
the panel. A -~ En-
velope pattern. B —
‘rapezoid pattern.
(i~ Cat’s-eye pat-
tern (gee text).

©

Perhaps its greatest advantage is the readiness
with which it may be connected to the i.f. output
of a receiver to gauge the other fellow's modula-
tion. Using it in this fagshion, the results are often
surprising. (As a word of caution, an overloaded
i.f. stage may change the percentage of modula-
tion of a received signal somewhat, as may
propagation conditions except on ground-wave,
30 don’t get into a heated argument or bet large
sums of money on a received pattern unless you're
sure the other station has no ’scope!)
Circuit

The schematic, shown in Fig. 2, is practically
self-explanatory. There is no power supply,
heater and plate voltages being derived from the
transmitter power supply. While the tube manu-
als reccommend a minimum of 500 volts for the
Type 2AP1A c.r.t., the particular tube used
has been found to work well down to a mere
190 volts, making it feasible to use it with
even very low-power rigs. While the spot is less
sharp than with higher voltages, the definition is
still good enough for modulation indications.
With the values of resistance shown, the unit
will operate on any voltage up to 1000 although,
for voltages above 500, the voltage ratings of the
fixed condensers should be accordingly higher,
resistors Rs, f2, and Ko should be made up of
smaller resistors in series, and better insulation
should be employed than the tic points shown.
The filter, R3Cs, is included to reduce the ripple
usually found in a transmitter power supply to
4 value more suitable for oscillographic purposes.
For instance, a 5 per cent ripple at 500 volts
would amount to 25 volts. The deflection factor
for Type 2AP1A at a sccond-anode voltage of
500 is around 100 volts per inch, so 25 volts
would produce a line !4 inch long where a spot

14

Rear view of the
simple “phone-moni-
toring ‘scope, showing
the plug-in coil and
tuning condensers.
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should be. The resulting pattern would then
have all the detail of a picture painted on a small
canvas with a house-painting brush! There is no
danger of burning a spot in the center of the
screen while the transmitter is off, as is the casc
with store-bought ’scopes because, since the
‘scope draws its plate power from the trans-
mitter, it goes off automatically as the trans-
mitter is shut down.

No centering controls are provided, in the
interest of simplicity. If there is no leakage in
the blocking condensers Cy and (s, the unde-
flected spot will fall not far from center, und may
be centered precisely by knocking a chip off an
old Alnico ’speaker magnet and attaching it to
the base of the c.r.t. with & drop of household
cement, after first finding, by trial and error,
the proper location and orientation. If the first
chip tried knocks the beam off the screen, break
it into still smaller chips until onec of the right
strength is found.

The pattern-sclector switch, Sy, is a three-
pole, three-circuit wafer switch, one pole of which
is unused except as a tie point. In the “Enve-
lope” position, one pole, Sja, connects the
horizontal deflection plate to the arm of the
horizontal gain controi, Ks, while the other pole,
Sis, connects the top end of the control to the
reversed 6.3-volt filament transformer, T, to
provide the necessary 60-cycle sine-wave sweep
voltage. In the ‘“Trapezoid” position, the hori-
zontal deflection plate is again connected to the
arm of the control, while the control is connected
in series with s to form an adjustable voltage
divider across the modulator output. In the
“Cat’s-Eye’’ position, the horizontal deflection
plate is switched to the tuned circuit, LaCs, to
pick up an r.f. voltage 90 degrees, more or less,
out of phase with the r.f. on the vertical deflec-
tion plate, derived from L,C;. The ideal pattern
is obtained when the carrier forms a perfect cir-
¢le. However, this requires careful adjustment of
the two voltages so that they are of equal ampli-
tude and the phase difference is exactly Y0 de-
grees. Results entirely adequate for satistactory
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Fig. 2 - Circuit of the modulation
arcilloscope.

Gy, C2 —0.005-xfd. 1600-voit paper.

Ca, Cs4 — 100-ppfd. variable.

Cs — 2-pfd. 600-volt paper.

R1, R2 — 2.2 megohms, 14 watt.

~ Ra =— 47,000 ohms, 14 watt.

R4 — 3.3 megohms, 1 watt.

Rs — 1-megohm volume control.

Re — 0.47 megohm, 1 watt.

R:, Rg = 0.5-megohm volume control.

Ro — 1.5 megohms, 1 watt.

Ly, L2— 1.8 to 4 Mc. — 30 turns No. 30
s.c.e., 1 inch diam., scramble-
wound, ¥ inch long.

— 14 to 28 Mec. — 314 turns, 1
inch diameter, }4 inch long.

L3 — l.torn link, 114 inches diam.

S1 — Two-circuit  three-contact rotary
switch.

Ty — 6.3-volt 1-amp. filament trans-
former.

Nove: Turns are for each winding. L1
and Lz are wound on same form with their
centers | inch apart.

monitoring can be obtained with a much less
accurate adjustment. Either unequal amplitudes
or a phase difference other than Y0 degrees will
result in an elliptical pattern. Unequal ampli-
tudes with a 90-degree phase difference results
in an ellipse along either vertical or horizontal
axis, depending upon which signal is of greater
amplitude. The major axis of this cllipse will fall
at some angle between vertical and horizontal if
the phase difference is not 90 degrees. Equal
amplitudes with a phase difference other than
90 degrees results in an ellipse tilted away from
the vertical, but whose horizontal and vertical
amplitudes are equal. Fig. 1C indicates a pattern
formed by vertical and horizontal signals of
approximately equal amplitudes with a phase
difference of about 45 degrees und less than 100
per cent modulation.

Ly is series-coupled to the link, Lz, which, in
turn, is loosely coupled to the final tank circuit.
The two tuning condensers, ('3 and (4, in con-
junction with the loosely-coupled coils, Ly and
Ls, make possible not only the adjustment of
phase shift to obtain the cat’s-eye pattern, but
also, through resonant rise, provide sufficient
r.f. voltage for full-screen deflection with a very
small amount of power drawn from the final
tank circuit. This is a great advantage with low-
power rigs, since the usual untuned link wastes
considerable power, particularly when a great
length (or sometimes a certain length) of coax
cable is used between link and ’scope. While the
plug-in coil LjLy must be changed for high or low
frequencies, there is no reason why a bandswitch-
ing arrangement could not be uscd. Indeed, if
only a narrow range of frequencies is to be cov-
ered, the tuning condensers on the front panel
could be done away with and replaced by com-
pression or ceramic trimmer condensers mounted
on the coils.

For monitoring the other fellow’s modulation,
a4 midget i.f. transformer with trimmers wide
open is mounted on a tube base and plugged into
the coil socket. The link line is then fed from a

(Continued on page 118)
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A TELETUNED 10-METER BEAM

BY WILLIAM GIBSON,* WIBVV




. . . Beam Elements Adjustable from the Shack

Each of the four 0.2-.wavelength-spaced elements has
an internal rack-and-pinion drive that controls the
length of the element. Collars hold the drive pinion
shaft in place after assembly. Good contact between a

___'m elements are gang-tuned by a Y4-inch shaft run-
ning within the 20-foot boom channel. Element lengths
were first adjusted at the center of the band with cou-
plings loose. The tuning drive motor and synchro are

T e

Beam control panel in the shack includes synchro-
driven tuning indicator and Variac for controlling rota-
tion gpeed. The handsome back-lighted direction map is

""*Box 591, Route 8, Salem, Ore.
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fixed midsection and its driven end scctions is obtained
by first milling eight 1}4-inch-long slots in the ends of
the midsection and then bending over the tips with
long-nosed pliers.

mounted under the boom near the beam rotator. Motor
and synchro are protected from the weather only at the
top and sides, but in two years of operation have given
no trouble.

home-drawn on sanded Plexiglas. Gamma match and
slip rings are used, and the RG-8/U feed line is flat on
frequency. Only 100 kec. away, s.w.r. rises to 2:1, in.
creases rapidly after that.
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ELECTION NOTICE

To All Full Members of the American Radio
Relay League Residing in the Central, Hud-
son, New England, Northwestern, Roanoke,
Rocky Mountain, Southwestern and West
Gulf Divisions.

An election is about to be held in each of the
above-mentioned divisions to choose both a
director and a vice-director for the 1953-1954
term. These elections constitute an important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
association in the hands of representatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Charter
and By-Laws will be mailed to any member upon
request. (The By-Laws will also be found on page
56 of July 1952 QST.)

Nomination is by petition, which must reach
the Headquarters by noon of September 20th.
Nominating petitions are hereby solicited. Ten
or more Full Members of the League residing in
any one of the above-named divisions may join
in nominating any eligible Full Member residing
in that division as a candidate for director there-
from, or as a candidate for vice-director there-
from. No person may simultaneously be a candi-
date for both offices; if petitions are received
naming the same candidate for both offices, his
nomination will be deemed for director only and
his nomination for vice-director will be void.
Inasmuch as all the powers of the director are
transferred to the vice-director in the event of
the director’s resignation or death or inability
to perform his duties, it is of as great importance
to name a candidate for vice-director as it is for
director. The following form for nomination is
suggested:

Ezxecutive Committee
The American Radio Relay League
West Hartford 7, Conn.

We, the undergigned Full Members of the ARRL residing
inthe.......ooovvienin. Division, hereby nominate.......
., asa candidate for director; and

cesernesesy O iiiiiiiieaen as a
ca,ndtdate for vice-direcior; from thu dirision for the 1951—1954
term.

(Signatures and addresses)

The signers must be Full Members in good standing.
The nominee must be a ¥ull Member and the holder of an
amateur license, and must have been a member of the
League for a continuous term of at least four years immedi-
ately preceding receipt hy the Secretary of his petition of
nomination. No person is eligible who is commercially
engaged in the manufacture, sale or rental of radio appara-
tus capable of being used in radio communication, or is com-
mercially engaged in the publication of radio literature
intended in whole or in part for consumption by radio ama-
teurs.
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Allsuch petitions must be filed at the headquarters office
of the Leugue in West Hartford, Conn., by noon EDST of
the 20th day of September, 1952. There is no limit to the
number of petitions that may be filed on behalf of a given
candidate but no member shall append his signature to
more than one petition for the oilice of director and one
betition for the office of vice-director. To be valid, a petition
must have the signature of at least ten Full Members in
zood standing; that is to say, ten or more ¥Full Members
must join in exccuting a single document; a candidate is not
nominated by one petition bearing six valid signatures and
another bearing four. Petitioners are urged to have an ample
number of signatures, since nominators are occasionally
found not to be Full Members in good standing. It is not
necessary that a petition name candidates both for director
and for vice-director but members are urged to iuterest
themselves equally in the two offices.

League members are classified as ¥Full Members and
Associate Members. Only those possessing Full Member-
ship may nominate candidates or stand as candidates;
members holding Assuciate Membership ars not cligible to
either function.

Voting by ballots mailed to each Full Member will take
place between October 1st and November 20th, except thut
if on September 20th only one eligible candidate has been
nominated, he will be declared elected.

Present directors and vice-directors for these divisions
are as follows: Central: Wesley E. Marriner, W9AND, and
Charles F. Reberg, WOMVZ. HHudson: Joseph M. Johnston,
W2S0X, and George V. Caooke, jr., W20BU. New Fngland:
Percy C. Noble, W1BVR, and Frank L. Baker, W1ALP.
Northwestern: R. Rex Roberts, W7CPY, and Karl W.
Weingarten, W7BG. Roanoke: William H. Jacobs, W4CVQ,
and Gus M. Browning, W4BPD. Southwestern: John R.
Ciriggs, W6KW, and Walter R. Joos, WEEKM., West Gulf:
A. David Middleton, W5CA, and Frank E. Fisher, W5AHT.

Full Members are urged to take the initiative and to file
nomination petitions immediately.

For the Board of Directors:

A. L. BuprLoNag
July 1, 1952 Secretary

GRANDFATHER PROOF FOR EXTRA
CLASS EXAM WAIVER

In connection with the granting of the Amateur
Extra Class license to old-timers, FCC found that
many applicants, through no fault of their own,
could not establish their license status before
World War I. FCC doesn’t even have all the call-
books for that period, and of course no govern-
ment callbook was issued to show amateurs li-
censed between July 1, 1916, and the declaration
of war in 1917. Accordingly, the Commission has
just issued notice that where an amateur is not
mentioned in any callbooks available, and does
not possess either the old license, copies thereof,
official correspondence with the government at
that time indicating possession of a license, or
evidence in other correspondence or printed
articles, he may submit his application on the
basis of an affidavit, this to be supported by
statement under oath, or affirmation, from “‘two
disinterested persons (of whom one may be u
member of the applicant’s family)}” attesting
existence and knowledge of such license prior to
April, 1917.

More specifically, FCC has this to suggest
a8 the types of evidence which may be submitted
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if neither the applicant nor FCC can find records
in old callbooks and lists:

1) License documents or certified copies thereof.

2) An official letter or letters from a Department of
‘United Btates Government in which refercnce is made to
the applicant’s amateur license in sufficient detail to estab-
lish that such license was actually issued to the applicant.

3) Copies of personal correspondence or of a publication,
written or published prior to January 1, 1919, which refers
to the applicant's amateur license and describes it in suf-
ficient detail to establish that it was issued prior to April,
1917. Buch correspondence or printed article to be fully
identified and explained in a notarized statement by the
applicant.

4) A statement by the applicant, under oath, that none
of the foregoing data is available and in which he gives the
date when his amateur license was issued, place where he
resided at the time, and states how long he held such a
license. In cases where unly an amateur operator license is
alleged such statement should describe the amateur station
operated and give the name of the licensee, location of the
station, and call sign. Such statement of the applicant should
be supported by statements, under oath or affirmation, of
at least two disinterested persons (of whom one may be a
member of the applicant’s family), who state that they
personally knew the applicant during the time he held an
amateur operator or station license issued prior to April,
1917, give details as to the relationship of the affiant to
the applicant, dates and circumstances under which he
held the license, and, if possible, give the call sign of the
amateur station he operated,

Since prior to the enactment of the Radio Act of 1912,
amateur stations and operators were not required to be
licensed, it must again be emphasized that any evidence
submitted in support of an application should indicate the
existence of an amaleur station or operator [icense issued by
a department of the federal government.

STAFF NOTES

Although perhaps you've already noticed it
from the masthead changes, uas « result of the un-
fortunate loss of Ralph Beaudin, W1BAW, two
new appointments on the staff have becn made as
Assistant Circulation Manager. One is Harry
Paston, W1DJV, who is now an administrative
assistant to Mr. Houghton in circulation matters,
with particular emphasison promotional activities;
two years as Assistant Secretary provided DJV
with ample background for this work. The second
is Harold K. Isham, W1MFA, who continues to
supervise our complex shipping operations and
who also is taking over many of our purchasing
matters. Managing Editor Harold M. McKean,
WI1CEG, now has charge of our publication
production problems, in addition to his editorial
responsibilities. John K. Cann, WIRWS, As-
sistant Communications Manager - - C.W., who
for some years has been handling the DX CC post
a8 a specialty, becomes the new Assistant Secre-
tary; a former W3, he has had considerable back-
ground in organized amateur activities and has
already participated in our field travel.

F.C.C. JOB OPENINGS

The U. 8. Civil Service Commission has an-
nounced examinations for radio engincer in the
FCC, grades GS-5 and GS-7, base pay $3,410
and $4,205 per year, respectively. Here's your
chance to hecome an “RI,” if interested and
qualified. Candidates must have u degree in
engineering with emphasis on electronics or com-
munications, or the equivalent professional ex-
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perience; ham operating, service technician ex-
perience, or factory assembly of communications
gear won’t count. You have to be able to handle
25 w.p.m., however. Get a copy of announcement
No. 328 from your local civil service office, post
office, or direct from the United States Civil
Service Office in Washington, D. C.

RACES RULES ANNOUNCED

On June 30th FCC released the final version
of rules governing the Radio Amateur Civil
Emergency Service, to become effective August
{5th. In substance this civil defense emergency
communications plan is about as proposed last
December (sce page 33, February QST, for high-
lights), although there are numerous ecditorial
modifications and some minor changes here and
there. Hq. is sending copies of the new rules to
ARRL administrative and interested field or-
ganization personnel, as well as clubs; we shall be
glad to furnish additional copies on individual
request. As the new regulations become Part B
of the regular amateur rules, the text will also
appear in future editions of the License Manual.

STAFF OPENINGS AT HOQ.

Interested in making ham radio your
carecr? Promotions within the ARRL
Headquarters Staff have resulted in va-
cancies, present and prospective, to be
filled. Congenial working conditions, free
insurance for permanent employees, hospi-
talization benefits, go with these positions.

One post, immediately available, in-
volves responsibility for the handling of
the DXCC and carrying on world-wide
correspondence. Another administrative
position is concerned with ARRL’s 'phone
operating program, planning and writing
bulletins, and continued development and
supervision of the Leugue’'s Training Aids
Program. Applications indicating interest
and avuailability for permanent assighment
at W1AW are also welcomed. Positions in-
volve the possibility of field contact travel.
Salary in each case is commensurate with
ability and experience.

Amateurs with initiative who can work
with minimum supervision after becoming
familiar with their assignments are wanted.
Long experience is nof required. Preference
will be given to single men interested in
making their hobby a career. Write to Box
A, ARRL Headquarters, West Hartford 7,
Conn., stating your age, type of amateur
license held, and giving a brief résumé of
your experience in amateur radio. We'll
send you a personnel form on which you
can submit the necessary additional in-
formation about yourself. All inquiries are
welcomed and will be held confidential.
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A.R.R.L. FILES ON PROPOSALS

For the information of members, we publish
herewith the texts of filings by the American
Radio Relay League of comment on FCC pro-
posalsin Dockets 10021, 10073 and 10173. League
comments on Docket 10188 (dealing primarily
with 21-Mec. matters) will appear next month.

FEDERAL COMMUNICATIONS COMMISSION

In the Matter of

Amendment of Section 2.104(a)
of Part 2 and Section 12.111 of
Part 12 of the Rules and Regu-
lations of the Federal Commu-
nications Commission

DOCKET 10021

COMMENTS OF THE AMERICAN RADIO RELAY
LEAGUE, INC.

Pu.muant to Paragraph 4 of the Notice of Proposed Rule
Making released April 18, 1952, the American Radio Relay
League, Inc., files these comments:

Heretofore, amateurs in the (iulf Coast states have not
been permitted to use, during hours from sunset to sunrise,
the available portions of the 1,800-2,000 ke. Loran band,
I‘lus hag worked a hardship not only because of the inequal-
ity in operating privileges, but also because amateurs in
those states were hindered in plans for emergency and civil
defense networks. Since the major practical effect of the
:.imeuded rules proposed is to authorize night-time operation
in the Gulf Coast states, the League fully supports the pro-
posed rules changes.

gMERICAN RADIO RELAY LEAGUE, INC.
v
PauL M. SEGAL
General Counsel
A. L. BuproNag
(eneral Manager
June 30, 1952

FEDERAL COMMUNICATIONS COMMISSION

In the Matter of 3
teur Radio Service"’

COMMENTS OF THE AMERICAN RADIO RELAY
LEAGUE, INC.

YT}le:se comments are filed pursuant to Paragraph 4 of the
Notice of Proposed Rule Making in Docket 10073, dated
April 17, 1952,

The comments are made pursuant to the instructions of
the Board of Directors of the American Radio Relay
League, Inc. As the Commission is aware, the ARRL Board
of Directors is compased of sixtcen amateurs nominated and
elected by approximately 35,000 licensed amateurs to repre-
scnt them in the formation of League policy.

A8 a result of action of the Board of Directors of the
League at its meeting in May, 1951, a study of some of the
_m_&t‘ters covered in the present docket had already been
x.mtI_ASed by the Planning Committee of ARRL. At its meet-
ingin May, 1952, the Board gave full consideration to all of
yhe matters covered by the docket. The Board had before
it not only the report and recommendations of its Planning
g}omxmttce, but also a considerable amount of data reflect~
ing amateur opinion obtained prior to the meeting by in-
dividual directors in their respective areas. The Board of
Directors accordingly formulated the policy of the League
toward the proposals as set out below. :

I

As concerns the proposal to open the frequency sub-band
7,800-7,300 kilocycles lo voice operation (A-3 emission or
narrow band frequency or phase modulation):

At the time of the Commission’s first action in this mat-
ter, on October 31, 1951, the ARRL Planning Committee
was already studying the desirability of such a proposal.
‘The study was completed, with affirmative recommenda-
tions, which were unanimously adopted by the Board of
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Directors of ARRL at its meeting in May. Therefore, the
League endorses the Commission’s proposal.

it

As concerns the nroposal lo make additional frequencies
avaslable for the operation of Novice Class licensees by au-
thorizing their usze of a porlion of the 7-megacycle amateur
band:

The League not only heartily concurs with the Commis-
sion’s attempt to remedy an obviously inequitable situation,
but goes further and requests consideration of assigning to
Novices an even larger sub-band, 7,150-7,200 kilocycles.

it is, of course, fundamental that adequate privileges
must be made available to accommodate the newcomers to
amateur radio in the Novice Class. Yet, if the purpose for
which the Novice license was created is to be served, “ade-
quate” privileges must not be so great as to cause such
licensees to lose incentive for graduating to & bhigher and
permanent grade of license.

It ix the League's belief that present low-frequency
Novice privileges are not adequate by the above standards.
Some pertinent data are shown in the results of a survey of
operating habits and interests of several hundred Novice
Class licensees, conducted by the League & few months ago
as part of the study of Docket 10073 undertaken by the
ARRL Planning Committee. More than three-fourths of
these Novices use the only available low-frequency sub-
band, 8,700-3,750 kilocycles, erclusively for all of their
operating activity. Three-fourths of the remainder use the
3,700-3,750 kilocycle sub-band primarily for their operating
activities. For the entire group, the occupancy ratio for the
various bands open for Novice operation is indicated as:

3,700-3,750 ke. c.w. —-93.8%
26,960-27,230 kc. c.ow. — .49,
145-147 Me. c.w. - 4%
145-147 Me. voice — 4.4,

Somewhat more than half the group indicate band condi-
tions are so crowded they cannot accomplish two-way con-
tacts except in the odd hours of the early morning, or around
noon-day when only a few immediately-local contacts are
possible. Sixty percent of the group express the view that
present Novice privileges are insufficient.

Additional frequencies for Novice operation are indeed
required, and should be in one of the lower-frequency bands.
Conditions in the 1,800-2,000 kilocycle region are such that
it does not appear wise to consider it a possibility. The 14-
megacycle and immediately higher-frequency amateur
bands not only do not meet the requirements of reliable
medium-distance communication, but also are congested
with comparatively high-power amateur stations engaged in
competitive long-distance work, making these frequencies
unsuitable for beginner-training operation. That leaves the
3.5- and 7-megacycle bands. In the former, practical space
for c.w. telegraphy in recent years has been cut so severely
with the expansion of voice frequencies and the establish-
ment of & Novice band therein that it scems unwise to re-
uce that space again. For these reasons, the League sup-
ports the view of the Commission that additional privileges
should be made available to Novice Class licensces, and
;lso that these privileges should be in the 7,000-kilocycle

and.

Tn the Leuague's view, however, a sub-band of 25 kilocycles
iz inadequate for practical communications purposes in
considering the number of amateur newcomers who un-
doubtedly will be using it. Since the Novice license became
available, the Commission’s figures show that more than
12,000 such licenses have been issued, and an indicated
continuing rate of approximately 13,000 per year. Figures
of this degree support the view that occupancy of an addi-
tional 50 kilocycle sub-band by Novices will still be sulfi-
ciently heavy to present such interference difficulties to
‘Novice Class licensees as to be excellent operating train-
ing and also meet the requirement of maintaining incentive
for further progress. The League therefore requests that the
band 7,150-7,200 lLilocycles be made available for Novice
operation, A-1 only, under the present equipment restric-
tions.
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A8 concerns the proposal to open for type K'-1 emission the
non-votce frequencies in the amateur 8.5-, 7- and 14-megacycle
handa:

The League believes the privileges proposed are excessive
and unnecessary in view of the small number of amateurs
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who use — or possibly ever will be able to use — radiotele-
printers with this type of emission, and undesirable because
(for other than teleprinter use) F-1 emission is highly un-
economical of spectrum space.

The history of this matter reveals that several years ago
there became available for experimentation by amateurs a
number of teletypewriter equipments, obsolete for their
original purpose. As a result, some amateurs procured these
equipments and set them up for operation. Activity cen-
tered in the 144-megacycle amateur band, as these equip-
ments were concentrated in the hands of amateurs in
metropolitan areas such as New York City, and it was
desirable to use a v.h.f. channel. 'I'he more-populated
lower-frequency bands, of course, are not authorized for
F-1 emission. As interest grew and activity spread to addi-
tional parts of the country, teletypewriter enthusiasts
sought the League's help in making available a small portion
of a low-frequency band, that at 7 megacycles being sug-
gested, for radioteletype experimentation and development.
After a study by the ARRL Planning Committee and
consideration by the ARRL Board of Directors, it was
decided it would be desirable to make available for this
purpose & nominal segment such as 7,250-7,300 kilocycles.
The League a year ago so proposed to the Commission. The
League is now obliged to change the specified band limits in
its request to read 7,150-7,200 kilocycles, because of the
apparent imminence of authorization for voice emission at
7,200-7,300 kilocycles,

The principle of providing a small lower frequency sub-
band for the development of radioteleprinter amateur com-
munication still is valid, in the Leugue's view. As in all
amateur development, if operation on the small sub-band
creates further interest which increases to the point where
additional frequencies seem required to provide adequate
communications facilities, additional frequencies can then
be provided. (Precisely that course is now being followed
for the Novice Class licensee, for example.) The League has
the feeling there has not been sufficient experience with
radioteletype operation on lower frequencies to be able to
afirm that such a time will come in the near future. Indeed,
the facts in the matter, which indicate that the present
number of 300-400 equipments is the maximum exzpected
to be available for amateur work for the time being, would
indicate that the Commission’s proposals represent an
excess of frequencies and that the smaller band for develop-
ment work is more desirable at this time.

It willbe noted that the League's request for radioteletype
privileges coincides with frequency privileges requested for
the Novice. That is not chance. The effect of the Commis-
sion’s present proposal coupled with the League's request
for additional privileges if adopted, is to cut in half the
present space available to c.w. telegraph operation. The
7,000-kilocycle amateur band has long been established as
carrying & heavy proportion of amateur activity although it,
like higher-frequency bands of amateurs as well as other
services, at the moment of writing does not appear so heav-
ily occupied as normally because of temporarily unfavorable
propagation conditions. If radioteletype were to be au-
thorized in a separate sub-band, say 7,100-7,150 kilocycles,
it would have the effect of cutting still further the frequen-
cies remaining available for normal c.w. telegraph activities.
This, in the League’s view, would be an undesirable action,
since for the greater part of the solar cycle this is an interna-
tional band at night— the time of greatest amateur
activity.

The League wishes to point out that its request is for
radioteletype, using ¥-1 emission. It is uneconomical of
spectrum space and thercfore undesirable to permit the
indiscriminate use of F-1 emission. For machine teleprinter
systems there is, of course, considerable advantage in the
use of F-1 emission, and it is for the encouragement of
amateur radio teletype communication that the League
seekn a sub-band allocated for such emission. On the other
hand, there is no similar advantage to be obtained from the
use of F-1 emission for hand-keying radiotelegraph systems,
and the very great disadvantage of occupying a much larger
bandwidth than necessary.

An additional point, perhaps not easily perceivable by the
majority of those amateurs interested in teletype com-
munication, but actually of considerable importance to the
long-term maintenance of amateur bands, is the confusion
which may result between amateur teletype stations, if they
are spread indiscriminately throughout lower-frequency
bands, and interloping commercial or government teletype
stations of other countries operating improperly in our
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bands. With the (Commission’s cooperation, the League
has been regularly collecting from its Official Observer
system, analyzing, and reporting cases of foreign commercial
or government interference to amateur operations, and a
considerable amount of such unauthorized operation is with
F-1 emission. Observers, few of whom have teletypewriter
receiving equipment, would find it difficult to distinguish
between legitimate amateur operation and unauthorized
infringements by foreign stations; the (*ommission’s pro-
posal for additional identification requirements, concurred
in hereinafter, although tending to alleviate the potential
problem would not, in our opinion, completely solve it.

For all these reasons, and especially until amateur use of
radioteletypewriter operation increases to a point requiring
additional channels, the League does not believe it wise to
grant broad frequency privileges at this time and proposes
instead that the frequencies 7,150-7,200 kilocycles be made
available for F-1 emission, radioteletype only.

v

As concerns the proposal to tighten the requirements for
transmission of call signs:

The League perceives that this is primarily an adminis-
trative problem of the Commission’s, particularly with re-
spect to monitoring of stations using emission other than
A-1 or A-3, and therefore makes no specific comment.

v

& concerns the provosal to evtabhah a new gection of the
teur rules providing technical standards for telelypewriter
operation:

The Leugue in principle opposes the establishment of
equipment standards for amateur operation as being incon-
sistent with a basic reason for which amateur radio exists —
experimentation and development. However, inasmuch as
it is understood the proposed standards are to a large extent
required by the Commission to fulfill its monitoring obliga-
tions, and inasmuch as they largely reflect current amateur
practice, the League offers no objection.

AMERICAN RADIO RELAY LEAGUE, INC.
By:

PauL M. Seean
(Feneral Counsel
A. L. Bupronag
General Manager
July 1, 1952

FEDERAL COMMUNICATIONS COMMISSION

In the Matter of

Amendment of Part 12 with Respect
to Special Radiotelephone Operat-~
ing Privileges Presently Granted
Only to Holders of the Extra Class
and Advanced Class Operator
Licenses

COMMENTS OF THE AMERICAN RADIO RELAY
LEAGUE, INC.

Pursuant to Paragraph 5 of the Notice of Proposed Rule
Making herein, released April 18, 1952, the American Radio
Relay League, Inc., files these comments:

Under present Rules Governing Amateur Service the Ad-
vanced Class license will no longer be available to new appli-
cants after December 31, 1952. After that date, amateurs
who wish to apply for authorization to use the special radio-
telephone operating privileges in the 3.8-and 14.2-megacycle
bands will be obliged to qualify for the new Extra Class
license as the only means by which to obtain those privi-
leges, The American Radio Relay League brought to the
(C‘ommission’s attention, by petition under date of Novem-
ber 26, 1951, inequities of this situation in view of the an-
nounced nature and scope of the Extra Class Examination.
Therefore, the League requested continuance of the Ad-
vanced Class license as a permanent part of the amateur
license structure. The Commission, by order dated April 17,
1952, denied the League's petition. However, the Commis-
sion apparently recognizes the inequities described by the
League and in its current Notice suggests an alternative
method of solution of the problem, which is to eliminate the
requirement of holding of an Advanced or Extra Class li-
cense as a condition to operation on the restricted radio-
telephone bands.

At its meeting in Hartford May 9-10 this year, the Board
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of Directors of the League gave its most careful considera-
tion to this alternative proposal. Prior to the meeting, indi-
vidual directors, representing approximately 35,000 licensed
amateur members of the League in every part of the coun-
try, had made special effort to ascertain amateur opinion in
this matter. 1t was the unanimous conclusion of the directors
that the majority of the active armmateurs of the United
States, regardless-of the class of license now held, desire the
continuation of the Advanced Class license as the minimum
requirement for operation in the named sub-bands with
voice emission and, as an essential to this, continuance of
the Advanced Class license as a permanent part of the ama-
teur license structure, and it so requests the Commission.

The Board recoguizes that some of the amateur desire for
the rctention of certain restricted radiotelephone bands, and
& special examination in that connection, is based on senti-
ment and tradition; it has long becn a tradition in the ama-~
tenr service that the radiotclephony suballocations in the
3.8- and 14.2-megacycle bands have been available only to
those amateurs who, following a year's apprenticeship in
amateur radio, have passed a somewhat higher-level techni-
cal examination dealing primarily with radiotelephony sub-
ject material. Further, however, and even more important,
it can be shown from the C'uinmission’s records that the ar-
rangement does actually encourage thousands of amateurs
to prepare themselves for the higher grade of examination,
while experience indicates that the nature of the Advanced
(Class examination, while more advanced in scope than the
General (or Conditional) Class license, is not so complex as
to restrict it to only a small number of amateurs.

The Commisgion's alternate proposal weakens the step-
ping-stone principles of the amateur license structure, prin-
ciples which the Commission earlier endorsed by its estah~
lishment of the Novice and Technician Classes of license at
one end of the scale and the Amateur kxtra Class at the
ather. Progression of large numbers of amateurs to higher
standards of techmical knowledge is admittedly desirable;
the Commission has indicated its aim of ‘' encouragement
and improvement of the amateur radio service through rules
which provide for advancing skills in both the communica-
tions and technical phases of the art.” Adoption of the
Clommission's current proposal, however, would have the
effect of lowering overall amateur standards of technical
knowledge. This is because there would no longer exist any
practical incentive for an amateur to go beyond the basic
(ieneral (or Conditional) Class license. The only remaining
higher class license would be the Amateur Extra Class, for
which no additional operating privileges would be appended.
‘Thus, there would be no practical reason for any amateur to
progress beyond the General Class license. It seems obvious
that, lacking any such incentive, the majority of the ama-
teur body might stagnate at the basic level, rather than at-
tempt to better itself by trying for higher privileges. This
does not appear in consonance with the CCommission's aitns.

‘The Commission indicates as one of the aims of its alter-
native proposal the removing of an existing restriction on the
operation of amateur stations licensed to holders of General
or Conditional Class licenses, The League’s Board has given
consideration to this point but fecls that related proposals of
the Commission in Dockets 10073 and 10188 provide ade-
quate separate solution in the setting up of radiotelephone
sub-bands open to licensces other than the highest two
grades. In both Dockets the League's Board is indicating its
full concurrence with proposals for some radiotelephone
suballocations in the 7- and 2l-megacycle bands, without
the requirement of a higher grade license.

AMERICAN RADIO RELAY LEAGUE, INC.
Buy:
Paun M. SEcAn
(General Counsel
A. L. Boorona
(feneral Manager
June 30, 1952

EXECUTIVE COMMITTEE MINUTES

The following is an abstract of the minutes of
the meetings of the Executive Committee of the
Leugue during the past year between Board
meetings, published here for your information:

Meeting No. 211, July 23, 1951. Examined, discussrd

and approved program for 1951 National ARRL Convention
at Seattle, Washington. Attiliated 3 socicties.
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Meeting No. 212, September 10, 1951, Examined FCC
Proposal in Docket 10040, and decided to file a League
request to FCC for temporary suspension of special call
sign privileges rather than deletion. Kxamined and rejected
Proposal No. 74 in IARU Calendar No. 40 requiring IARU
representation at international conferences by societies ia
each of the three world regions. Affilinted 7 societies. Di-
rected Secretary to investigate and report on status of I'CC
license processing.

Meeting No. 213, September 27, 1951. Examinced nomina-
tions in regular autumn elections; determined eligibility of
candidates; iu cases where there was only one eligible candi-
date, declared him clected without ballot; ordered ballots
sent on others. Afliliated 2 societies. Kxamined the status of
license processing and directed a further report be wade at
the next mecting.

Meeting No. 214, November 20, 1951. Opened and
counted ballots in regular elections; certified winning can-
didates. Dirceted the filing of a request for an vxtension of
time in Docket 10073 to permit the completion of a study
already under way by the ARRL Planning Committee.
Examined the status uf license processing. Atlilinted 12
societies.

Meeting No. 215, January 22, 1952. Examined status
of license issuance with the aitn of speeding up solicitation
of new licensees for League mewmbership. Heard a report
from the Giencral Manager concerning progress on relaxation
of operating restrictions in the 1800-2000 ke. band, and on
the results of the Extraordinary Administrative Radio
Conference. Examined municipal ordinance cases in Onawa,
fowa, and Mt. Pleasant, Michigan, and authorized the
General Counsel to proceed with court action if necessary.
Voted opposed to an IARU proposal that at future world
couferences each region must send an amateur delegate.
Afliliated 6 sucieties. Requested CCommunications Manager
to take up with division dircctors cases of club failures to
continue meeting membership affiliation requirements.
Decided that Novices and Technicians were not eligible for
field organization appointments. Accepted the view of the
Cieneral Counsel that the Constitution Revision Committee
is charged with the responsibility for new Rules and Regula-
tions Gioverning the Communications Department. Dirccted
the filing of League comment on the FCC proposal for a
Radio Amateur Civil Emergency Service favoring the pro-
posed rules with minor execptions. Voted in favor of IARU
proposals that a standard number system for world wide
DX contests be adopted by all societies, and that the stand-
ard system be that used in the VK-ZL contest.

Meeting No. 216, February 9, 1952. Declined to direct
the Editor of QST to publish the results of the West Gulf
Division poll on 40-meter 'phone, since conflicting results in
other divisions indicated that no one division nccessarily
reflects the national sentiment on the yuestion. Voted in
favor of IARU proposals that national mewbers be added
from Ecuador, Germany, Netherlands Antilles and Ber-
wuda. AHiliated 4 societies.

Meeting No. 217, March 24, 1952. Provided additional
administrative funds for dircctors until the Board meeting.
Directed the filing of League comment favoring FCC propo-
sals for the deletion of 14,350-14,400 ke. from, and the
addition of 21,000-21,450 ke. to, the amateur bands. Es-
tablished continuing membership requirements for club
afliliations until new Rules (ioverning Affiliated Hocieties
are adopted by the Board. Affiliated 4 societies.

Meeting No. 218, May 8, 1952. Examined and approved
financial report of the 1951 ARRL National Convention.

.. |
Chester 4. Colbin, WOTYHR

We regret the duty of reporting the death of
former Midwest Division Director C. A. Colvin,
WOVIHR, of Council Blufts, lowa, on June 7th.
Elected alternate director in 1944, he took over
the directorship in 1946 upon the resignation of
Floyd Norwine and scrved out his term; he was
also a member of the Finance Committee. In
business life, Chet was vice-president and secre-
tary of the Omaha & Council Blufts Street Rail-
wuy. Vale, WAVHR!
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BY ELEANOR WILSON,* W1QON
W‘E are pleased to announce the results of the

YLRL election of officers for the yeur

starting July 1, 1952. Congratulations to
all, and may the forthcoming term be an espe-
cially constructive and successful one!

President Beatrice Austin,
W7HHH, XYL of W7GNJ,
has been licensed since 1939.
An EC and NCSof a YLRL
net on 75, Bea has long been
interested in YL activities.
She currently operates 75,
20, and 10.

Vice-President  Dorothy
Wickenhiser, W3JSH., is the
XYL of W3KWA and the
other of three jr. ops. An
active ORS, Dottie works
mainly 80, 40, and 20 c.w.
and in the past four months
has worked 75 countries.
She holds ARRL certificates
for A-1 Op., RCC, CP-35
w.p.m., and WAS on 80.

Secretary-Treasurer Mar-
garet Wells, WI1BCU, ex-
W6BCU, is the XYL of
W1WUW and the mother
of four jr. ops. Active on 75
and 10, Peg has been re-
elected to office for a second
term. Note Peg’s new QTH:
Woodland Road, Foxboro,
Mass.

Editor Miriam Blackburn,
W8UUG, is the XYL of
W3MPO and the mother of
four jr. ops. On 75, 20, and
10, Miriam is NCS of a
YLRL 20-meter net and for
the past two years has won
the ’phone section of the
YLRL Anniversary Party.
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In May, W3LSX, Kay. entertained at a delightful
luncheon at her Washington, D. C., apartment. Seated,
L. tor.: W3RXJ, WN3TGW, W3CDQ, W3MSU. Stand-
ing: W3LXS, WALEKM, W3AKB, WN3TSC. The
YLRL photograph album and scrapbook were dis-
played and the girls discussed various phases of YL
interests and activities.

In behalf of YLs everywhere, we extend a note
of appreciation to the following outgoing officers:
Louis Beringer, W9JTX, president; Katherine
Barclay, WB3LSX, vice-president; Margaret
Wells, W1BCU, sccretary-treasurer (reélected);
Nell Waterman, W1RTB, editor; and the various
District Chairmen.

District Chairmen for the coming year:

First — Esther Routhier, WIRYJ; Second — Madeline
Cireenberg, W2EEO; Third — Clara Burke, W3QPJ;
I'ourth — Mable Banks, W4LAS; Ffifth — Harriett San-
ders, W5NES; Sizth— Mildred O'Brien, W6HTS; Seventh—-
Trma Aufang, W70VW; Eighth — Wava Harlan, WSFPT;
Ninth — (irace Ryden, WOGME; Tenth — Inga Hoffman,
WOROY; VE — Rose Hallifax, VE3BTE.

Publicity Chairman: Eleanor Wilson, W1QON.

Keeping Up with the Girls

W8ZGT, Lillian, topped Michigan traffic handling dur-
ing February, March and April. Other YLs who help keep
amateur traffic moving are W6UUHA, Maxine, W7NH, Nell,
W7NOB, Gwen, WS8ATB, Esther, and WILRT, Julie. . . .
WITUD, W1QJX and W3RXYV are on 160 meters regularly
and W8EIR works the band mobile almost daily. . . . ! At
the last meeting of the N.Y.C. YLRL Club, held at the
QTH of W2TBU, Kit, the girls had a lively discussion of the
FCQC proposals. W2MVV, Alma, and W2EUL, Amy, were
admitted to club membership. . . . Soon after 15 meters
opened for amateur use, WIKFTJ worked 4 continents, 7
countries, and 3 states in 11 QSOs. On 20 ¢.w. Dot added
YI3BZL and YU3AT to her DXCC list and also chatted
with YLs DJ1AD, Hilde, and DJ1AC, Kaethe, in Lubeck,
Cermany. . . . W5DRA, Teev, and W6CEE, Vada, work
10, 20, and 75; WOCCC, Jerry, and WSFPT, Wava, work
10 and 75; W6ZYD, Jean, is on 80; and W2WBN, Clara, is
on 75. . . . WIBFW, Mary, claims her 85-foot-high beam
does very well by her when 10 is open. . . . WN3SVY,
Loreli, and WN3TSC, Camille, are new District of Colum-
bia YLs. And new First District YLs are W1VMF, Zelda,
Worcester, Mass.; W1VVW, Doris, Whitman, Mass.;
WN1VOS, Marjorie, Plainville, Conn.; WN1VPF, Gladys,
So. Woodstock, Conn.; and 14-year-old W1UBL, Doris,
Brattleboro, Vt. . . . WOJUJ is net manager of both the
Indiana QIN and the CAN. Peggy will be glad to make a
sked with anyone who desires to QSO an Indiana YL. . . .
WN7QWX raises chickens to get “spending money'’ for
ham gear. Mary is 12 years old and a seventh-grader. But
they come younger, too! WN1TAYV is nine. Judy thinks that
a session with the dentist is harder to take than the Novice

(Continued on page 118)

* YL Editor, QST. Please send all contributions to
W1QON's home QTH: 318 Fisher St., Walpole, Mass.
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The Wavelength Factor-1II1

Choice of Frequency Bands for Civil Defense and U.H.F.

BY YARDLEY BEERS,* W2AWH

HE VARIOUS instrumental factors that influ-

ence the choice of a wavelength for a par-

ticular purpose have been considered in some
detail in the two preceding articles.! We now come
to the conclusions to be drawn from consideration
of these factors. There are two principal objec-
tives: The selection of optimum frequencies for
civil defense work, and the stimulation of de-
velopment of the u.h.f. bands,

Selection of a Frequency for Civil Defense

Civil defense utilizes primarily portable sta~
tions which probably would use dipole antennas,
or certainly antennas of low gain. By reference
to the discussion on antennas und with negative
inference from most of what followed, one may
conclude that large local civil defense nets should
be placed on the lowest available frequencies, ex-
cept perhaps for ionospheric considerations. The
choice, then, is between the following three bands:

TO RENDER
A DECISION ON
& q ATMOSPHERIC
%ﬁQ NOISE WOULD REQUIRE
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28 Mec., 50 Mec., and 144 Mec. The wavelength
factor of the antenna favors the 28-Me. band
over 50 Mec. by a ratio of 3.2 (5 db.), and over
the 144-Mec. band by a ratio of 26 (14 db.), while
the 50-Mec. band is favored over 144 Mec. by a
ratio of 8.1 (9 db.). Mobile antennas of high
efficiency may be built on all three bands. On the
other hand, the more favorable antenna factors
at the lower frequencies may be compensated by
increased atmospheric noise,* especially at 28 Me.
where ionospheric propagation is prevalent. 'To
render a decision on atmospheric noise would
require cxtensive data uot now available.

The ionospheric propagation at 28 Mec. is a
security rigk in that it may aid an enemy to over-
hear information. Also, it results in QRM which
hampers at least the {raining of nets. However,
in an actual emergency it is presumed one net
could gain exclusive use of its channel. If two
nets in different parts of the country used the

* Associate Professor of Physics, New York University,
University Heights, N. Y. Mail address: 4 Ploughman's
Bush, Riverdale 71, N. Y.

! Beers, “The Wavelength Factor,” QST, Feb., 1952;
“The Wavelength Factor — II,”” QST, May, 1952.

2 Sce, for example, QST, page 33, October, 1950.
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e In this final article of the scrics
the author draws some intercsting con-
clusions, based on the antenna and
equipment considerations outlined ear-
lier, as to the optimum frequencies for
civil defense work. Suggestions also are
made for a logical way of approaching
the problems of u.h.f. development in
the amateur field.

same channel it would be very unlikely that dis-
aster would strike both regions at once. Iono-
spheric and tropospheric propagation at 50 Me.
are sufficiently rare as not to be an important
disadvantage on this band for local operation.

A usable crystal-controlled signal derived from
fundamental-type crystals may be obtained from
two triodes at both 28 and 50 Mc., while at 144
Mec. at least three triodes must be used with
fundamental crystals, or else special harmonic
crystals — often hard to get — must be usecd.
Reasonably guod receiver noise figures can be
obtained at 28 and 50 Mec. with conventional
circuits, while at 144 Me. special circuits, usually
requiring one more tube, must be used. Band-
switching equipment of reasonable efficiency can
be made to operate at 50 Mc. and lower, but it is
very difficult to design bandswitching circuits
that include 144 Me.

These considerations conspire to give a strong
indictment against the 144 Mec. band. The choice
between the 28- and 50-Mec. bands is not 8o clear,
but in the opinion of this writer the advantage
seems to be in favor of 50 Mec., especially if one
also remembers that the total frequency space
available there is larger. These conclusions are
not likely to be popular, because the 50-Mec.
band has not been as widely used for mobile

Cip y

VERTICAL POLARIZATION
I$ TO BE PREFENRRED ~

and civil defense purposes as either of the other
two bands. Furthermore, most of the existing
operation on 50 Mec. is with horizontally polarized
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antennas, while for mobile use vertical polariza~
tion is to be preferred. Unpopular as they may
be, the conclusions are in the opinion of this
writer technically sound. Unfortunately, it may
be too late in most cases to change nets that have
already been established, but new ones are still
in a position to consider these remarks.

Development of the U.H.F. and
Microwave Bands

Below 30 Me. there are seven frequency bands,
containing the major portion of all amateur
activity. Above 30 Mec. there are eleven bands
which, except for 50 and 144 Me., are largely
unused. (For convenience the amateur bands,
except for the five lowest ones, are listed in the
accompanying table.) It seems desirable to for-
mulate plans for the use of this large assignment
of frequency rather than to leave it for haphazard
development without benefit of all the knowledge
now available concerning these frequencies.

Generally speaking, in the development of
the lower frequency bands there was a tendency
to proceed, as a hand became occupied, to the
one next higher in frequency. At that time, tech-
niques were not known and it was necessary to
proceed gradually. Also, the nature of ionospheric
propagation is such as to cause the properties of
adjacent bands to be radically different. However,
in the present situation a great deal of informa-
tion is available concerning techniques, and it is
known that there is no such rapid change in the
manner of propagation with frequency. There-
fore, it would seem desirable to select a few
widely separated bands on which to concentrate
the efforts of those interested, leaving the inter-
vening bands for later occupancy. Such a selec-
tion involves counsideratiorr of many aspects and
cannot be made by one person. However, it
is in order to
point out some

Barlier it was indicated that in practice the
best antenna factors for general coverage fixed-
station operation probably can be obtained in
the 420-Mc. band. This alone is an important
reason for selecting this band. In addition, the
frequency is high enough to have a moderate
probability of long distance propagation by
“trapping’’ in a duct. It is the highest frequency
band at which (a) tank eircuits employing
lumped LC circuits or open-wire lines may be
used; (b) it is practical to employ high-stability
narrow-band modulation techniques; (¢) common
receiving tubes may be used; and (d) where
tubes with directly heated filaments (the 957
and 958 acorns) are rated for operation. On the
other hand, anyone with an interest in r.f.
“plumbing” and accurate machine work will
find it to his advantage to follow his interest.
Some war surplus equipment is in use on this
band, and other such equipment now in use at
144 Mc. — e.g., the SCR-522 — may be modified
for use at 420 Mec. by making the last stage of
the transmitter a tripler or by adding a tripler
to the present 144-Mec. amplifier. The expected
development of the commercial u.h.f. television
bands should make improved tubes available at
low cost. The 420-Mc. band is wider, on a per-
centage basis, than any of the lower frequency
bands except 1.75 and 3.5 Me., and it is the lowest,
at which television is permitted. In spite of a dis-
advantageous antenna factor of 70 (18 db.) in
comparigon with the " 50-Mec. band, portable
operation employing dipole antennas may still
be effected. At present there is a legal limit of
50 watts peak antenna power, but that should
not be a serious handicap.

On the other hand, the 220-Mec. band has cer-
tain advantages over 420-Mc. Under practical
conditions, one probably cannot quite obtain the

of the important
topics and likely

Amateur Bands Higher Than 28 Mec.

choices. Frequencies in Megacycles per Second

As stated, the {...—- - .
50-Mec. band Portion Reserved for Civilian Types of Modulation
seems to be the Band Defense in Case of War Permitted
optimum choice -
for mobile use. 26.06-27.23 None AQ, A1, A2, A3, A4, f.m.
It is also of in- 28.00-29.70 28.55~28.75; 29.45-29.65 Al; also A3 28.5-29.7; n.f.m.

28.5-29.0; f.m. 29.0-29.7

terest to fixed 50-54 50.35-50.75; 53.35-53.75 Al, A2, A3, A4, nf.m.; also
stations because f.m. 52.5-54.0
of occasional 144-148 145.17-145.71; 146.79-147.33 ia. Al, A2, A3, A4, f.m.
. . 220-225 220-225 Af, Al, A2, A3, A4, f.m.

) - 2 , A2, A3, A4, f,
ionospheric 1]” op 4204501 None A8, A1, A2, A3, Ad, A5, f.m.
agation to large 1215-1300 None
distances, al- 2300-2450 None
though such sta- | #300-8599 None AB. Al, A2, A3, Ad, A5, f.m.,
tions do not 10,000-10,500 None pulse
profit from as 21,000-22,000 None
favorable an- All above 30,000 None H

tenna factors as
they might ob-
tain at higher
frequencies with
antennas of the
same size.

Abbreviations:
A¢ Unmodulated carrier
Al C.w. telegraphy

1 Peak antenna power in the 420-Mc. band may not exceed 50 watts.

A2 Modulated c.w. telegraphy

A3 A.m. telephony
A4 Facsimile
A5 Television
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optimum antenna factors. Nevertheless, higher
transmitter powers can be obtained, partly by
greater efficiency and partly by the aubsence
of the 50-watt legal limit, and probably one
less multiplier stage is required in a crystal
controlled transmitter. At the same time receiver
noise figures may be a bit better. Finally, this

YEAH, MAC,

PLL GIWVE You A
BUZZ IN FINE

MINUTES
K/v/

A PREARRANGED
SCHEDULE 1S ADVISED
FOR 1245 - pc,

band, in contrast to the 420-Mec. band, has been
reserved for civil defense so that any equipment
for use on it may be of value in time of emergency.
The 144-Mec. band, which has the greatest
occupancy of any of the v.h.f. bands, suifers by
being “neither fish nor fowl.” The antenna
factors are inferior to those at 50 Me. for portable
operation, and to those at 220 and 420 Mec. for
fixed stations. Also, ionospheric or atmospheric
effects tending to give extended range are more
probable at both lower and higher frequencies.
In the 1215-Mec. band and above the antenna
factors tend to favor point-to-point operation
on a prearranged schedule. In other respects
the techniques change. Because of radiation
losses it is no longer possible to use open-wire
transmission lines as tank circuits. Coaxial lines
and, finally, hollow cavities must be used, and
a8 the frequency is raised greater accuracy must
be employed in the machining of parts. Yet this
situation presents a challenge to enterprising
individuals with a mind to mechanical precision.
A lathe is almost a necessity. Perhaps some radio
clubs having a number of members with interest,
in u.h.f. might consider owning a lathe, although
if one is obtained its use should be closely super-
vised to prevent damage to it and injury to inex-
perienced users. On the other hand, if cavities
or other r.f. “plumbing” line components are
purchased at other than war surplus prices the
cost is fantastically high, since these items have
never been mass-produced for the retail market.
At current prices, for example, a wave-guide
crystal mount costs $125, while the cavity for a
2K28 “McNally” reflex klystron costs $300
(although the latter is somewhat more elaborate
than would be necessary for amateur use).
Above 3750 Mec. all tubes in general use ure of
the “integral cavity’ type: that is, their tuned
circuits are largely, and usually completely,
contained within the vacuum envelope, and they
can cover a frequency range of ten per cent or
less. In fact, many of the traveling-wave mag-
netrons have no tuning adjustment at all, and
the only way one may change frequency is to use
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another tube. Integral-cavity klystrons and
magnetrons have appeared on the surplus market
tor frequencies up to 30,000 Mec., but practically
none of these lies within the assigned amateur
bands. However, there are a few integral-cavity
types which lie within the 3300-Mec. band. In
addition, the 707B or 2K28 “McNally "’ klystron
using an external cavity can be made to operate
in this band. Also, it is possible that lighthouse
tubes, especially if selected and if used in pulsed
operation, may be persuaded to operate here. In
the 2300-Mec. band and below, integral-cavity
tubes are not generally available. The McNally
tube and lighthouse tubes will operate in the
2300-Me. bund, and in the 1215-Me. band they
will be joined by “pencil”’ triodes and possibly
selected 6F4 and 614 acorn tubes, whose rated
upper limit is 1200 Mec. The machining of a
MecNally tube cavity for 3300 or 2300 Mc. may
be somewhat easier than a cavity for 1215 Me.
becuause tining at the higher frequency is accom-
plished by simple screws penctrating the cavity,
while ut 1215 Me. tuned circuits involve coaxial
lines which must be tuned by a plunger with
sliding contacts. External-cavity klystrons that
can he made to operate at frequencies above
3750 Me. have recently been developed, but prob-

BU‘-BOUS
Ewcmomﬁ-sl

INC, l

LACK OF TUBES
HITS WORK ABOVE
3300-MC,

ably these cannot be obtained without a priority
and then only at a high price.

From the preceding discussion it may be con-
cluded that widespread use of bands higher than
3300 Me. appears impractical because of the
lack of inexpensive tubes. Of the bands above
420 Me. left for consideration. the 3300-Me. one
appears to hold more interest partly because it is
the highest frequency practical with present com-
ponents and partly because of the variety of tube
types which might be employed. However, it is
to be noted that the 1215-Me. band is the lowest,
one at which pulsed operation is permitted. For
general coverage with this type of modulation,
this band might be preferred. Should tubes and
other components become readily available for
the higher frequency bands, the 10,000-Mec. band
might have some appeal since here wave-guide
techniques become very convenient.? The propa-

“The 1951 and 1952 editions of 7T'he Radio Amateur's
Handbook contain information concerning the modifica-
tion of war-surplus 723A/B or 2K25 tubes for use in the
10,000-Me. band.
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gation properties differ appreciably from 3300
Me., and the frequency is low enough not to
suffer appreciable absorption by water vapor.

To summarize, if one may forget present usage
and select thrce bands for concentrated develop-
ment there would be considerable argument in
favor of: (1) the 50-Me. band for portable use and
ocrasional ionospheric and tropospheric propaga-
tion; (2) 420 Me. for fixed-station general cover-
age, with the possibility of television and wide-
band f.m. as well as high-stability narrow-band
a.m. and occasional propagation by ducts; (3)
3300 Me. preferably for pulsed operation and also
preferably for point-to-point work on prearranged
schedules, with considerable probability of propa-
gration by ducts. ’

While no one can deny the very great advan-
tages to be obtained by the use of the best avail-
able techniques, modulated oscillators and super-
regenerative receivers have a certain amount of
appeal especially among beginners or those whose
interest in the higher frequencies is casual. When
there are so many virtually unoccupied bands it
would seem a little too bad not to reserve one
region where such techniques might be employed.
Because of its large width the 420-Mec. band offers
an advantage. Perhaps the portion 420 to 432
Me., which is not in harmounic relation to the

AUTHOR’S NOTES:

In the first article of this series. on
pages 42 and 43 of the February, 1952,
QST, it was incorrectly stated that the
equivalent arca of a bidirectional broad-
side antenna is approximately equal to
the geometrical area, while a correct
statement would be that equivalent area
of a unidirectional broadside beam (with
a reflector) is approximately equal to the
geometrical area. Thercfore, Table I
applies to broadside antennas with re-
flectors. This error resulted from the
author’s misinterpretation of source
material which was rectified by his read-
ing page 43 of the new book .intenna
Theory and Practice, by S. A. Schel-
kunoff and H. T. Friis, John Wiley and
Sons, New York, 1952,

One cartoon contained in the second
article of this series on page 32 of the
May, 1952, QST, uithough not incorrect,
did not give the best interpretation of
the text. This cartoon indicates a duct
with a maximum of water-vapor density
at sume distance above the surface of the
water. Probably such ducts do exist on
rare occasions, and when they exist, they
can propagate as shown. However. the
author had in mind something which is
much more likely: a duct with maxi-
mum density at the surfacc of the water
and decreasing with height. The author
realizes the text was not as definite on
this point as it should have been. and
therefore the misinterpretation is quite
understandable. ~— Y. B.
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144- and 220-Mec. bands, could be used for this
purpose. On the other hand, the needs of civilian
defense might well be served by such techniques
if nothing else were available, and it might be
preferable to. reserve the 220-Mec. band for
this use.

Appendix on Line-of-Sight Range

With two important and mathematically sim-
ple exceptions, no formulas have been used since
it is assumed that many readers will not care to
follow extensive calculations. HHowever, for those
readers who have more mathematical minds, it is
desirable to put some of the preceding arguments
on a more rigorous basis by repeating here the
derivation of the well-known ‘‘one-way transmis-
sion equation.” At the same time it cun be shown
that the theoretical line-of-sight range obtainable
with small amounts of power is much larger than
une might otherwise expect. Therefore, for local
commuunication it is practical to employ very low
power.
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With reference to Fig. 1, let us suppose that at
T there is a transmitter of power Ps. In the case
of pulsed transmitters of low duty cycle, there is
a question as to whether P, should represent the
average power, the peak power, or an intermedi-
ate value. If the receiver bandwidth is adequate
to pass the pulses with little distortion, to a good
approximation P, should represent the peak
power. With the types of modulation conven-
tional at lower frequencies Py would repr<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>