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ULTRA COMPACT UNITS...OUNCER UNITS

HIGH FIDELITY....SMALL SIZE.... FROM STOCK

<

UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and
similar compact equipment. High fidelity is obtainable in all individual units, the frequency response
being == 2 DB from 30 to 20,000 cycles.

-~True hum balancing coil structure combined with a high conductlwty die cast outer case, effects good
inductive shielding.

Sacondary List
Primary In impedance Price_
A-10 Low impedance mike, chkup, 50 125/150 200/250 50 ohms $18, 00
—____or multiple line to g ( ohm -
20 0 ohms 18.00
or line to 1 or 2 nds (multlole all oy sh Ids for low hum lckup)

A-12 Low Impedance mike, pickup, 50 125/150 200/2%0, 80,000 nhms overall,

or_multiple line to grids 500/600 ohms In ‘two 15.00

A-14 Dynamic microphone to one 30 ohms 50,000 ohms overall,
of two grids . in 'two_sections 14.00
A-20 Mixing, mlke. plckup, or , 125/150, 200/250, 50, 1256150 200/250,
o tiple lin; 333, 500/600 ohms____ 333, 500/600 ohms 15.00
A-21 mnxmx, Iow Impedance mike, 50, 200/250, 500/600 0, 200/250 500/600 16.00
pickup, or line to line (multiple allo shields for_low hum pickup)
A-16 _ Single plate to sin id 15000 ohms 60,000 ohms. 2:1 ratic 13.00

A17 Single plate to single grid  As above As above 15.00
8 MA unbalanced D.C.
A-18  Single plate to two grids. 15,000 ohms \
Split primary 14.00
A-19 s‘lxglebpsate tdo D!véo grids 8 15,000 ohms 18.00
\_unt N { urn raflo____19.00
A-24 Single plate to multiple line 15,000 ohms N TYPE A CASE
333, 500/600 ohms 15.00 1%" X 19" x 2" high
A-25  Single plate to mulllple line 15,000 ohms 50, 125/150, 200/250,
8 MA unbalanced D.C. RO - 3, 500/600 ohms 14.00
A-26 Push pull luw fevel plates to .30,0 so 125/150, 200/250
multiple line ate to plate 333, 500/600 ohms 15.00
A-27 ?ryst:l microphone to mul- 100,000 ohms 303 lgg/}ﬁg 200/250

600 ohm:
A-30 _Audiochoke, 250 henrvs
A-32__ Filter choke 60 henrys @ 15 MA 2000 phms

UTC OUNCER components represent the acme in compact quality transformers. These units, which weigh
one ounce, are fully impregnated and sealed in a drawn aluminum housing %" diameter...mounting
opposite terminal board, High fidelity characteristics are provided, uniform from 40 to 15, 000 cycles,
except for 0-14, 0-15, and units carrying DC which are intended for voice frequencies from 150 to
4,000 cycles. Maximum level O DB.

1]
TI{:. Application Pri. imp.
0-1  Mike, plckup or line to 50, 200/250
1grid 500/600

0-2  Mike, pickup or line to 50, 200/250 50,000
2 grids_ 500/600 o
0-3 __Dynamic mike to 1 grid 7.5/30 50,000
0-4 _ Single plate to 1 grid 15,000 60,000
0-8__Pla grid, D.C. in Pri. 60,000

0:8__Single plate to 2 grids ""15,000 95,000
0-7 Plate to 2 grids, 15,000 5,000
D.C. in Pri.

OUNCER o Single plate to line 15,000 50, 2007250, 5007600 _13.25
5

CASE Plate to line 15,000 50, 2007250, 500/600
%" Dia. x 1%4" high o O Push pull piates to iine 3?5?3?"0;‘],:& 50, 200/250, 500/600
. P
0-11_Crystal mike to line 50,000 50, 200/250, 500/600 13.25
0:-12_Mixing_and_matching 50, 200/250 50, 200/250, 5007600 12.00
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C. 6000 ohms 9.50
0-14 50:1 mike or line to grid 200 15 _megohm 1: 25
5 __10:1 single plate to grid 15, 1 megohm t]

>
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gher rated plae capacty
voltage . . . you get them
's 6SN7-GTA. Here's

new_petformance, new valvel

GENERAL ELECTRIC tube design never
stands still, never contents itself with ex-
isting standards. Still better performance
is the aim! In Type 6SN7-GTA, new max
ratings tell a feature story of G-E im-
provement in an amplifier, the 6SN7-
GT, always popular with hams.

You get: twice as much rated dissi-
pation, or 5 w per plate instead of the
former 2.5 w . . : a two-thirds higher

plate-voltage rating, or 500 v instead of

300 v ... more than twice the earlier
heater-cathode voltage figure (200 v
against 90 v).

Filament voltage and current remain
6.3 v and 0.6 amp. No circuit change is
involved in replacing a 6SN7-GT with
the new type.

For audio, there’s no better ham buy
than the 6SN7-GTA. With its higher-
rated performance, the tube is a standout
choice as resistance-coupled amplifier,
phase inverter, or for use in your low-
power audio-output stage.

Quality? No finer anywhere. G-E-built

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

for television primarily, the 6SN7-GTA
is proving itself daily, hourly, in TV
home sets from coast to coast. Valve?
Plenty! The price, unchanged, remains a
low -receiving-tube price, putchasing a
tube as versatile and useful as any you
can find.

Your G-E tube distributor will be glad
to tell you more. Or write Electronics
Department, General Electric Company,
Schenectady 5, New York.

. Read Ham N

tube distributor for

each bj-mo .
year, | onthly issve. ©

ews re

gularly, Ask your G-.g

Copy of
by the

YOur free
F subscribe

GENERAL ELECTRIC

180-JA6



o0 vou svex LOOK INSIDE s
OHMITE

Type AB POTENTIOMETER?

" AVAILABLE FROM ;
STOCK IN TWO -
: STANDARD SHAFTS !

Lf you were to cut an OHMITE Type AB Potentiometer in
half, you would see where these rugged little two-watt units get
their reputation for reliability, long life, and smooth, quiet opera-_
tion. The secret lies in their unique design.

The resistance element, for instance, is a thick, solid ring, molded
under heat and pressure—not a sprayed film or paint type element.
Because of this, the unit is unaffected by heat, cold, moisture, and
length of service—and, the low noise level often becomes less with
use! Furthermore, terminals are imbedded in the element, and all

2" Dimension
Round Shaft

parts are corrosion resistant.

Use these fine components where reliability is important. Avail-
able in a wide variety of resistance values, and in three tapers—
linear, clockwise logarithmic, and counter-clockwise logarithmic.

Screwdriver Shaft
with Locking Nut

AVAILABLE AT ALL OHMITE DISTRIBUTORS

W OHMITE MANUFACTURING CO.
nile f” BULLETIN 131A 4344 Flournoy St., Chicago 44, lilinois

2. 2ipie wik ORI MIT E

Reg. U. S. Pat Off.

RHEOSTATS +« RESISTORS « TAP SWITCHES
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f}na Ierters

for console performance with
huilt-in convenience!

%

S-78

'
FM/AM Radio ... $79.95

ST-74

New complete radio chassis FM/AM Tuner. .. $54.50

with top performance characteristics. New tuner for use with high fidelity
Broadcast 540-1700 kc and FM . amplifier. Broadcast Band
88-108 Mc. Automatic freq. control 540-1700 ke and FM 88-108
for easier FM tuning. One broad-band Mc. One broad-band FM r-f, two
FM r-f, two i-f stages. Freq. response i-f stages. Freq. response 60-12,000
50 to 14,000 cps ( = 3 db). ¢cps { = 3 db). Full-range tone
8-watt push-pull output. Full range : control. Wide edge-lighted dial;
tone control. Wide edge-lighted dial; . escutcheon, tuning knobs supplied.
escutcheon, tuning knobs supplied. Size 13%" wide, 52" high,
Size 122" wide, 73" high, 11" deep. 77" deep. 6 tubes plus rect.—r-f,
10 tubes plus rect. 115V, osc.-mixer, 2 i-f, FM Det.,, AM Det.
AC only $79.95 For 115 V. AC only $54.50

escense

ecesces

jallicratters

" The Kadio Mans Radio”

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION « CHICAGO 24, ILLINOIS
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Standard
of
Excellence

PRs are on top! Wherever you go, the world around . . .
wherever dependable radio frequency control is essential
. . . PR Crystals stand out as the standard by which other
crystals are judged. This is no accident. PR stands for superb
QUALITY. Nothing is spared to make PRs truly the standard
of excellence...and your dealer-will tell you the same thing.

e 20 METERS, Type Z-3, $3.75 e 40, 80 & 160 METERS, Type Z-2, $2.75

‘Since {evves 1934
USE AND KNOW WHERE YOU ARE

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




Section Communications Managers of the ARRL Comimunications Department

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

North Carolina
South Carolina

Herman P. Jolitz
Wade H. Holland

\TLANTIC DI\'ISIGON

PACIFIC DIVISION

ROANOKE DIVISION

tastern Pennsylvania W, ‘Bh‘ﬁ Jerry Math 7 Crescent Ave. CGlenside
Maryland-Delaware-1).C. WJIB Eppa W, Dam 132 Tennessce Ave., N.E. \Vashington 2, D.C.
Southern New Jersey \VZAb(J IDr.Luther M. Mknanan SlIO Warwick Road Haddonfield
Western New York W2PGT Harding A. Clar RED 2 Manlius
Western Pennsylvania W3IKWL Ernest J. Hlmsky 509 Beechwood Ave. Farrell
_ ... CENTRAL DIVISION.
Illinois WIEV] loyd E. Hopkins 27 Lynch St. Klgin
indiana WORE W. E. Monigan 1504 kast Ewing Sonth Bend 14
“Visconsin WYRQM Reno W. Goetsch 929 5. 7th Ave. \Wausau
= DAKOTA DIVISION, - -
North Dakota WoIWwy Rev. Lawrence €.
X Strandenacs St. Andrew's Church Westhope
South Dakota WONGM J. 5. Foasherg 809 [daho Ave,, S.E. Huron
Minnesota W@RA - John B. Morgan 1411 Summit Ave. Ht. Paul §
DELTA DIVISION_
Arkansas WS5DRW Dr. John L. Stockton P, O, Box 302 Siloam Springs
L.ouisiana WSGHFEF Robcrt E. Barr Box 446 Springhill
M ississippi WS5SDLA 1. C, Wallis 2400 Kelly St. Crulfport
‘Tennessce \W4AFI D. G. Stewart ¢/0 W.Woodrow. Minglewood
Drive Fountain City
o GREAT LAKES DIVISION.
Kentucky \W4KWO Dr. Asa W. Adkins Rox 240, Woodland l’ark Hazard
Michigan W8AQA Robert B. Cooper 132 Guild St. . N.E. Cyrand Rapids
Ohio waw Dr. Harold E. Stricker 247 W. Sth St. Marysville
HUDSON DIVISION
astern New Vork \VZEgD tred Skinner 500 Wolts Lane Pelham 05
N. V., C. & Long Island W20BU Greorge V. Cooke 48-31 239th Bt Hellerose o, L. 1.
Northern New Jersey W2NKD ‘Thomas j. Ryan, jr. 1082 Anna St, Elizabeth 4
MIDWEST DIVISION__
lowa warp William (. [)ans 3rd MiLchellvilIc
Kansas \WRICV harl N. Johnston 024 Koosevelt
Missouri WAICD Ben H. Wendt RE North hansas City
Nebraska WAOED Scott E. Davison 4” North Nve Ave. KFremont
S . NEW ENGLAND DIVISION.
Connecticut WIVE Walter L. Glover Crlover Ave. Newtown
Maine WivVv Manley W. Haskell 15 Hemlock St. Portland
Kastern Massachusctts WI1AL Frank (.. Baker, jr, a1 Atlantic St, North (uincy 71
\Western Massachusetts WIAZW Prentiss M. Bmley 02 Dexter St. ittaneld
New Hampshire WIINC Norman A. Chapman %Y Broadway Concord
Rhode Island WICJH Roy B. Kuller Ledge Road Kast (s;rcenwich
Vermont \WINLO Burtis W. Dean P. O. Box Burlington
NORTHWESTERN DIVISION
Alaska KL.71G Charles M. Gray Box 1 Douglas
fdaho W7iwu Alan K. Ross 2108 Ircne St. Boise
Montana* WIKGJ 421 Yellowstone Ave. Billings
Oregon WIMQ . . 519 N.W. Ninth Pendleton
\Washington W7CZY i aurence Sebring Koute 2, Box j44 verett

Hawaii KHoH Dr. Robert Katsuki 1817 Wilhelmina Rise Honolulu 17

Nevada WIBVZ Carroll W. Short, jr. 1608 Arizona St. RBoulder City

ssanta Clara Valley 6B Roy E. Vinkham {061 Fremont St. Santa Clara
Kast Bay Wo6TI Horace R. Greer 414 Fairmount Ave Cakland 11

San Pranclsco W6ATO K. Czeikowitz 243 Colon Ave. San Francisco 12
Sacramento Valley W6ZF R_onald G. Martin 2638 13th St. Sacrameato 14

San Joaquin Valléy W6KFYM E. Howard Hale 1 E. Main St. ‘Turlock

617 College St
P. 0. Box 11

ecn\'xlle

Virginia H. Edgar Lindauer Route 1. Box 431 \nnandale
West Virginia Donald B. Morris 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISION
¢olorado \\'?I%Z M. W. Mitchell 1959 Uinta St. Denver 7
fJtah Wi7s Ieonard F. Zimmerman House 4 Saltair
‘Wyoming W7KFV Marion K. Ne: Box 215 l.aramie
- SOUTHEASTERN DIVISION
Alabama* W4HFL Percy Sexton ohnson Circle Northport
Eastern Florida W4FWZ John W. Hollister 'J ‘ﬁpnnghcld Blvd. Jacksonville
Western Florida W4ACB . M. Douglas, jr. ). Box 3 Tallahassce
CGeorgia W4ZD ames P. Born, jr. 25 [‘xrst Ave., N.E. ta
West Indies (Cuba-P.R.-V.I.) KP4DJ Villiam Wemer 563 Ramon Llovet Urb. Truman,
Rio l’ledraa, P. R,
Canal Zone KZSAW Everett R, Kimmel Rox 264 {;amboa, C. Z.
SOUTHWESTERN DIVISION
1.os Angcles WoVIM Virge A. Gentry, jr. 2156 W. 108th St. L.os Angeles 47
Arizona WIMID Jim Kennedy 4511 N, 8th St. Phoenix
San Dicgo* \WW6BAM Shelley Trotter 15952 S. Ritchy St. Santa Ana
WEST GULF DIVISION
Northem I'exas W5BKH William A. Green 1834 Ilmvcnuy Blvd Abilene
¢)klahoma \ViAHT/AS’I‘ Frank E. Fisher 104 East {1th S Pawhuska
Southern Texas \WsB Ammon O. Young 4803 Eli St. Houston 7
New Mecxico WSbM \ Lawrence R. Walsh 2100A 35th Street f.os Alamos
MARITIME DIVISION. - q
Maritime (INHd. & [.abr. att.) VE1DQ A, M. Crowell 09 Dublin St. Halifax, N. 5.
. ONTARIO DIVISION. . -
Ontario VE3IA C+. Eric Farquhar 16 Emerald Crescent Burlington, Ont.
. : QUEBEC DIVISION P :
{Jucbec VE2GL Gordon A. Lynn R.R. No. 1 Ste. Genevieve Je )
Pierrefonds, P. Q.
VANALTA DIVISION - "
Alberta VioM Svdney T. Jones O. Box 373 Edmonton, Alta.
Hritish Columbia VETF K mest Savage 4551 West 12th Ave. Vancouver
Yukon VESAK W. R. Williamson P. O, Box 534 ‘Whitehorse, Y, T.
. PRAIRIE DIVISION_ = =
Manitoba VE4AM A. W. Morle 26 Lennox Ave. St. Vital
Saskatchewan VESDW J. H. Goodndge ¢/0 Canadian Pacitic Air Lines Regina
e

* ()fficials appuinted to act temporarily in the abscnce of a regular official.




commands the world’s airwaves

In every price range, Hallicrafters offers
B precision instruments—to serve you better,
and giving you more value for your
. investment than any other set.

Model $SX-62 World’s finest receiver for the all-wave
listener. Outperforms any broadcast receiver
on any frequency—continuous coverage from
540 ke to 109 Mc in six bands. Crystal cali-
bration oscillator built in. Six position selectiv-
ity with crystal filter. Two stages r-f, three
stages i-f amplification. 10-watt_ push-pull high
fidelity output. Phonograph jack. 14 tubes plus
regulator and rectifier.............. $269.50

Model $X-71 Value-packed with features specifically
asked for by the Hams. Extra sensitivity, se-
lectivity, and stability; double super-hetero-
dyne, plus built-in Narrow Band FM. One r-f,
two conversion, and three i-f stages. Range 538
ke to 35 Mc, 46-55 Mc. Extra wide dials for
Main and Bandspread Tuning. Sensitivity, Vol-
ume, BFO Pitch, Selectivity, and Crystal Phas-
ing controls.; AVC, BFO, Rec./Standby, ANL,
Tone, and Ph Rec. switches. Phonograph in-
put jack. 500, 3.2-ohm output..... .$189.50

Model S-40B New version of an old favorite. Tempera-
ture compensated oscillator; tuned r-f stage,
two i-f stages for better selectivity. Covers 540
ke to 43 Mc in four bands. Sensitivity, volume,
three-position Tone, BFO Pitch, controls; AVC,
BFO, Rec./Standby, and Noise Limiter Switches.
Built-in PM speaker. External power, remote
control connections. 7 tubes plus rect.

S-408

Model $-38B Pulls in broadcast stations in weak signal
areas where ordinary sets fail. Also offers
world-wide reception for the short-wave lis-
tener and the new amateur. Covers Broadcast
Band and three short-wave bands 540 ke to 32
Mc. Separate Fine Tuning control. BFO, Rec./
Standby, Speaker/Phones switches. Built-in PM.
speaker. Four tubes plus rectifier. For 115 V.
ACor DC....vvvennnnn enees ... .. $49.50

WORLD'S LEADING MANUFACTURER OF PRECISION
RADIO AND TELEVISION ¢ CHICAGO 24, ILLINOIS

We want you to know. that every effort is being made to keep our Distributors supplied. If the model you select is
temporarily out of stock, please be patient—you'll find that a Precision HALLICRAFTERS is worth waiting for!
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THE AMERICAN
RADIO RELAY
LEAGUE, wc,

is a noncommercial association of .radio .amateurs, bonded for:
the promotion of interest in amateur radio ‘communication and
experimentation, for the relaying of messages by radio, fo: the
advancement of the radio art and of the puklic welfare, for the

representation of the radio amateur in legislative 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. Its affairs are governed by a Boord
of Directors, elected every two years by the general membership.
The officers are elected or.appointed by the Directors. The League
is noncommercial. and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

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

inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general.correspondence should be addressed to the Secretary
at the administrative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, W1AW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936-1940

L] L ] L L o

Officers
President . . . . . . . . . .. GEORGE W. BAILEY, W2KH
New York, N. Y.
Vice-President . . . . . . .  WAYLAND M. GROVES, W5NW
Odessa, Texas
Secrefary . .-\ v 4« A, L BUDLONG, W1BUD
West Hartford Connechcuf
Communicatichs Manager -, . . , . FRANCIS E. HANDY, W 1BD{
West Hartford, Connecticut

Treasurer . . . . . . o+ DAVID H. HOUGHTON
West Hortford Connemcut

¢ o0 -0
General Counsél .. . .« .o o & . s + i .PAUL M. SEGAL

816 Connecticut Ave., Wcshmg'on é6,D.C.

Assistant Secrefaries ~. ..o .. o JOHN HUNTOON, WI1LVQ
RICHARD L. BALDWIN, WIIKE' HARRY PASTON, WI1DJV
West Hartford, Connecticut

DIRECTORS
Pton'dont
GERORGE W, RAILEY. ............... W2KH
1 East 79th St. New York 21, N, Y.
Vice-President
WAYLAND I\I GROVES............. W5SNWY

Box 556, Odessu, Tex:
(WENW at Humble Pipe Line " amn. Odcs‘m)

Canadian General Manager
ALEX REID ......................... VE2BIZ

1llernute W!uhm W, uutcl hart .. ... L VEGLQ
740 107 St., Ldmunton Alta,
Atlantic Division
WALTER BRADLEY MARTIN........ wisQv
1033 Arbuta Rd., Abington, Pa,
Alternate: flenry W, W!cl»enlll‘:cr, jr.....W3KWA
1112 State Ave., Coraopolls, Pa.
Central Division
JOHN G, DOYLE. .. 0vih.eeinnnnns,. WIGPI
4331 N. Wildwood Ave., Milwaukee 11, Wis,
Alternate: Wesley 15, Marriner. . . ....... WI9AND
624 College Ave., J.nxon, .
Dakota Division
JOODWIN L. DOSLAND............ WOTSN
Maoorhead, Minn
Alternate:
Delta Division
VICTOR CANFTELD . ................ W5BSR
P. O, Box 965, Lake C'harles, La.
Alternate: Goorge #. Acton. .. ........ .. WEBMAM
Plain Deuling, Lu. .
Great Lakes Division
JOHUN H, BRRABB................... SWsRpPIe
417 Ford Bldg., I)etrolt 26, Mich.
cker............. WHWZ

Alter, nate: Hurold . Stri
247 W, 5th 8¢, Mnryqvllle. Ohio

Hudson Division

JOSEPH M. JOHONSTON. .
43 Monmouth Ave., Bradley i3 N
Alternate: Gay I5. Milfus, jr.............,. W2NJIT
170 Broadway, New York 7, N.'Y.

...... W2HONX
h, N. J.

Midwest Division
LEONARD COLLETT...............
vt lAeronnutics Administration
Box 776, Joplin, Mo. . -
Alternate: Alvin G. KeyeS. .. ........... WOKTQ
1201 Merchants Nat'l Bank Bldg., Cedar Rnpldq Ia.

WeDIA

New England Division
PERCY C. NOBLE.................. WIBVR
37 Broad 8t., Westteld, Mavy,
Alternate: Clayton (2, Ciordon V
70 Columbia Ave., Providence 5, R. 1.

North wcsfetn Division

R, REX ROBERTS. ................. Ww7CPY
K37 Park Hlll Drive, Billings, Mont.

Alternate: Allan D, Gunston, ............. w7Gr
(033 Salem Axe Apt. 4 Dayton , Umo

Pacific Division

KENNETH E. HUGHES.............. WECIR
810 W. Orange Ave., So. 5an I'rancisco, Calif.
Alternate: (. Porter fivans. .............. wenw

134 Dracenu Ave., Pledmont 11, Calif.
Roanoke Division

JFRANK KEY ., .. .. o o, W47 A
Hox 707, Uuenn Vista, va.
-Wternate: Gus M. Brownin, W4BPD

1135 Broughton ¥t.. 8. l_ ornnzebun{ EN
Rocky Mountain Division

FRANK LIN K. MATEJKA ............ WpDD
P. (. Box 212, Estes Purk, Colo,
Alternate: Wllllum R.tWhite............ WOPrDA
1263 Peurl 8t., Denver 3, Coln.
Southeastern Division
LAMAR HILL. ................ U W4BOL
104 Myrtle, Cochran, Ga.
Illpmale Willlam P. Sides. . ........... W4AUP
Fleming Road, Montgomery, Ala,
Southwestern Division
JOHN R, GRIGGS.........,...,... \WEK
10412 Don Pleo Rd., RFD 2, Bpring Valiey, Cnut
Alternate: John E, Blckel ................ WONY
2111 Edgewood Ave., Lag Vegas, Nev,
West Gulf Division
DAVID H.CALK .. ..o iiiinee . WHBTIO

7730 Joplin &t., Houston 17, Texas
Uternute:




“It Seems t0Us..”

THE SERVICE
HEADQUARTERS

“Was called on to give a luncheon talk to the local
Rotary Club . . . wonder if you have any information on
tap to meet such situations?"”

You bet — a typical half-hour talk, already
prepared.

“I think we have enough hams in town now to organize
a club, Do you have any dope on how to go about it?"

Yes, indeed — a 15-page mimeograph.

“QOur group would like to set up a small exhibit on ama-
teur radio at the centennial exposition at-the county fair-
grounds next month. We decided to write ARRL to find out
if you have any suggestions along this line.’

You’re darned tootin’ we do, OM — not
only suggestions but the loan of certain items
which will help make the exhibit a success.

It is part of our job at Hq. to have such
things — and many others — available to ful-
fill membership needs. The staff at 38 La Salle
Road is set up as a service organization. Every
member of the League is familiar with the
most important direct service — the supplying
of QST each month. Most of you know, too,
about other major service fields: about repre-
sentation in international as well as domestic
fields; about ARRL general operating activi-
ties, contests and awards with their detailed
handling and checking; about field organiza-~
tion matters with their associated regular
mimeograph newsletters; about the Technical
Information Service; about field travel to con-
ventions; about W1AW with its up-to-the-
minute news bulletins and code practice sched-
ules. Most of these are general in nature and
application, and they occupy a major portion
of the time of the staff.

But there are numerous individual and
specific services, too, to fill membership re-
quests similar to those we quoted at the top
of this page. For the asking, we have pam-
phlets to educate the public on amateur radio,
operating desk aids, sample broadcast scripts
on amateur radio, suggestions for hamfest and
convention planning, training aids films and
quizzes for affiliated clubs, dope on how to set
up code or theory training for beginners, safety
rules, code charts, legal guidance far fellows

who have come across a knotty zoning ordi-
nance problem in connection with the erection
of a mast, straight dope on latest regulatory
changes and interpretations of special cases of
licensing, essential data on foreign regs in case
you’re going abroad. . . .

Well, shucks—let’s put it this way: If
you’ve got a problem, or a project, drop us a
line; it’s dollars to doughnuts we can be of help.

After all, that’s what we’re here for.

THAT 21-MC. BAND

No need to worry now about putting up a
15-meter beam for next year’s DX contest. The
announcement of postponement of the Ex-
traordinary Administrative Radio Conference,
the instrument which was to bring the Atlantic
City allocation table (including 21,000-21,450
ke. for amateurs) in effect, puts further into
the future the anticipated date for the opening
of this new amateur band.

Yet the news has its bright side. The con-
ference would presumably also have set a date.
for our loss of 14,350-14,400 kc. More im-
portant, there conceivably could have been a
move to take up the 35004000 kc. amateur
allocation as a result of agitation to question
the legality of the 1949 Washington, D. C,
Inter-American agreement on that band.

While it is indeed unfortunate that the
untold manhours of preparatory work by Gov-
ernment and industry (including amateur)
representatives this past year will not imme-
diately be put to use, it must be admitted
that the postponement of any international
radio conference brings a sigh of relief. EARC
is no exception.

ARE YOU LICENSED?

® 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.




CIVIL DEFENSE PLANNING
—AND THE RADIO
AMATEUR

Responsibility for broad planning in civil de-
fense in communications has been assigned to the
National Security Resources Board. With the
federal plans for standardization and guidance
determined, states and municipalities will be de-
pended on to carry out the responsibilities for
self-help and develop their communications part
of the plan. The broad scope of civil defense plans
cannot be announced pending Presidential ap-
proval. Official release of plans is expected in the
lautter part of September, about the time this
issue of Q87" appears. We can perhaps comment
on the NSRB consideration which has thus far
been given to the use of amateur service facili-
ties.

The NSRB has followed the working out of
typical problems in Seattle, Washington, and
Chicago, 1llinois, to assist in assessing manpower
and equipment potentials for various jobs to be
done. The Agency expresses a high degree of
interest in the test resuits and stresses that the
number of lives saved and the rehabilitation
possible after any major disaster such as one of
these simulated tests represents depend almost
directly on rapid and successful communications.
Amateur radio coéperation in these tests has been
reported to and studied by the NSRB and the
September release will include comment on the
use of the amateur.

(livil defense communications will be counted
on to warn people that an attack is imminent; to
direct workers to their posts; to assure quick in-
terchange of information and instructions. All
forms of communications will be used, telephone,
telegraph, and radio for important alternative
systems. It is of the utmost importance to an-
ticipate these communication needs and the
purpose of civil defense communication plan-
ning, at regional, state and local levels in codper-
ation with authorities in the communications
field. The nceds include (1) establishment of
e¢.d. control centers for dispatching workers,
directing operations and information on air
raids. (2) Warning networks (wire and radio).
(3) Communications for highway control and
transportation, evacuation and hospitalization.
(4) Search and rescue purposes. Broadcasting,
police, and fire systems automatically become
part of civil defense communications, hundling a
heavy load of their type of communications of
course during a disaster.

Communications organization at regional,
state and locul levels is contemplated in the
plan. At local levels radio will be important, to be
supplemented if necessary by messenger service
and other emergency means. Mobile radio sta-
tions and any other possible means that can be
developed are necessary. NSRB considers that
under a carefully worked out plan amateurs are
capable of making an important contribution to
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civil defense. The programn for integration of
amateurs and their emergency networks and pat-
terns to be suggested to the states are under
study. Local surveys will be directed to include
the number of mobile units and their frequency
assignments, information that ARRL already has
been completing from AEC groups. In the local
plans, the availability of amateur portable trans-
mitters and receivers for emergency use must be
made known and designated. The NSRB plans
for civil defense released in September of course
cover much more than the communications as-
pect. On the latter, NSRB will be pursuing more
detailed studies in each of the specialized com-
munications branches involved in order to hand
down to !the states still more specific plans and
recommendations. This will permit equipment
acquisitions to go forward with more definite
assurance that it will fit in properly when the
bell is rung for the first local test.

Look for W1AW bulletins or check with Emer-
geney Coodrdinators for information on any new
regulations promuigated by FCC or plans for
vivil defense that concern our service. In the
meantime don’t forget the October SET this
month, results of which are being reported fully
to NSRB to be considered along with the Seattle
and Chicago data now under study. It is expected
that additional details on the unfolding plans con-
cerning use of the amateur in civil defense com-
munications can be given you in the next issue of
QST.

Silent Reps

Ix‘ 18 with deep regret that we record the
passing of these amateurs:

W2V1V, Robert W. Gardner, Fulton, N. Y.
WS5FPO, C. Alfred Thomas, Waveland, Miss.
W6FDR, William B. Hollis, Oakland, Calif.
WBFGH, Clyde R. Van Dyke, Redlands, Calif.
WeMWO, Helen R. Cook, Beverly Hills, Calif.
W6SXM, Kenneth 8. S8mith, North Hollywood,
Calif.
W7DA; Arthur H, Dahms, Seattle, Wash,
(33AXT, Frank B. Jenkins, Bridgewater, Somerset
(i6SB, L. W. J. Robbins, Pinner, Middlesex
KH6MB, Maree Ellingen, Lanikai, T. H.

FEED-BACK

A coil and condenser in the high-pass coax
filter of Fig. 2, page 47, August @ST, unfortu-
nately were shown in incorrect relationship. The
circuit should look the same in either direction.
The accompanying diagram is the correct one.

4_?3 100 ppfd.
100 ppfd. N .
o »
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tUp and up and up! The 36-element
10-meter array at WOEH towers 125
feet above xround (see this issue’s
caver). 'I'he entire pole rotates, though
the structure weighs more than 2500
pounds.

¢

T-Day in Sandwich

Erecting a 36-Flement
10-Meter Rotary

BY LEON FABER,* WOEH

16th came to Sandwich, Ill., on tiptoes of
excitement. This was Tower Day — the day
a giant 125-foot 36-element ten-meter beam was
to go up. Not only was it to be one of the tallest

FAR from the ordinary sleepy Sunday, July

installations in all Hamdom but the entire struc- |

ture, weighing more than a ton, was to be
rotatable. There wus no doubt but that the
towering edifice for the ultimate in 10-meter
antennas would dwarf the entire community.

Sandwich is not unacquainted with the some-
times hectic goings-on in the electronic world,
yet this day the town was humming with excite-
ment. Flying hams, such as WOUAO, had come
swooping down from the wild blue yonder; cars
galore, converging to this spot from every point
of the compass, carried enthusiastic hams coming
in to sce for themselves if such a thing could be
done without the aid of atomic power!

Before long, more than 100 Midwestern hams,
their numbers augmented by nearly three times
as many curious townspeople, gathered at the
site of the coming event. Had General Cornwallis
led such an enthusiastic army, it is estimated
that the Revolutionary War would have been
wound up in two weeks —— with a British victory!
ixcitement stimulates appetite, a fact carefully
noted in our detailed plans for the erection of the
tower. Hundreds of ham sandwiches and soft
drinks were on tap to keep enthusiasm high and
hands willing. Free advice on tower-erecting
procedure was rife. Hams; and especially non-
hams, had ideas aplenty as to how the great
heam should be raised.

* ¢/ The James Knights Co., Sandwich, IlL.

October 1950

But for WOEH this day, despite its “hawk in
the chicken yard” confusion, represented the
culmination of months of research, planning,
study, construction and weighing of calculated
risks. If the giant could be raised, elements and
all, here was a beam that we hoped would put
our 150 watts on a par with the eager lads who
feed their large finals till they burp.

The idea for this tower of towers was conceived
one evening back in midwinter of 1948. While
chewing the rag with a few of the boys on ten,
it was casually mentioned that some day in the
near future we intended to put up the biggest
doggone heam they, or anyone else, ever heard of.
Now this, so far as we were concerned, was ap-
proximately seventy-five per cent 10-meter hog-
wash; the remaining twenty-five per cent just a
ncbulous idea that it would be nice to experiment
with a huge antenna that was really up in the air.

The gang on ten disregarded the conversational
aspects of the remark and from that moment on
WOIKH was going to put up a tremendous beam.
We were stuck! As time went ou, the project
began to roll. Ideas, advice and counsel, recom-
mendations, suggestions and opinions flowed
through the medium of our receiver or were
brought to the door by Uncle Sam’s ‘“men in
gray.” Dissuasion vied with persuasion. It was
ull very confusing, but gradually as the months
wore on the various ideas and recommendations
began to crystallize into definite plans, and a clear
picture of the future giani beam came into focus
on our mental screen and in the pages of our
notebook.

Space limitations do not allow mention of every
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ham who made contributions to the planning of
the big beam. Obviously, it was impossible to
incorporate every suggestion received but all
were of immense value in determining the final
form of our antenna. Ed Tilton, W1HDQ, of
QST, proved a friend indeed with his many
helpful suggestions and well-rounded experience.
Bill Petersen, W@JRY, who has a rather tre-
mendous antenna of his own, was called upon
frequently fo suggest ways and means of avoiding
the many pitfalls inherent in such a project. He
proved to be eminently qualified. Tom Erdmann,
W7DND, who knows his way around an antenna
as well as the next guy, not only gave generously
of his knowledge but is planning a trip out here
to help with the experimental feed systems. John
Holmbeck, W9KZO, put his trusty slide rule to
work and hesitated not in burning the midnight
oil. Leo Hodgeman, W9BSG, suggested many
ideas to make the mechanical end of the con-
struction a real success.

Top of the pole, with aircraft warning light and
wind-direction indicator, showing the method of mount-
ing the aluminum booms.

The original plan was to erect a 90-foot pole
and stack two lazy-H antennas with directors
and reflectors. This scheme was hastily scrapped,
however, when we learned of a 125-foot pole in
stock that could be had for the price of a 90-footer.
We immediately ordered the pole and began
planning a system somewhat more elaborate.

The mast, as it lay in the yard, was straight
and slender - and huge. It had actually required
three railway flatcars to transport this forest
colossus from its West Coast home! The pole was
of Washington fir and had been creosoted by the
Graybar Company. This, while adding immeasur-
ably to the life expectancy of the antenna, did
nothing for its beauty. An application of alumi-
num paint glamorized the glorified clothespole
sufficiently to mollify somewhat the XYL who
was noting with some concern the growing me-
lange of poles and towers sprouting up amongst
the fruit trees, petunias and other flora of the
back yard.

Planning and Construction

Up to this point, little thought had been de-
voted to the actual process of raising the pole to a
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vertical position. It had been decided that design,
construction and future servicing of the antenna
would be considerably less complicated if pole and
all rotated rather than a subassembly of some
nature rotating free of the pole. This method,
however, made raising the mast a tougher propo-
sition. We quickly came to the conclusion that
careful plans for the erection must be drawn up
and that strict adherence to these plans would
be of prime importance.

The first step was to build a supporting tower.
This structure, erected on a seven-foot-square
concrete base five feet thick, was built of 2-inch
angle iron 3{¢ inch .thick. It is triangular in
shape and 35 feet high, 6 feet wide on each side.
The three perpendicular supporting legs consist
of 1Y4-inch galvanized pipe in addition to the
ungle iron. On top of the tower we built a plat-
form of l4-inch steel plate, 6 feet on a side and
friangular in shape, with a hole slightly larger
than the pole at the center. Four brass shoes, each
with a surface area of 3 by 4 inches, were placed
in proper position around the hole. These shoes,
in conjunction with a steel sleeve fastened to the
pole, serve as a bearing to permit the pole to
rotate freely.

It was decided to fabricate the entire beam on
the ground and raise it <n foto. This procedure,
while requiring extra care and skill in maneuver-
ing the antenna into a vertical position, simplified
assembly to a very considerable degree. Starting
at the 35-foot level of the mast, steps were in-
serted to facilitate future climbing. An aircraft
warning light was attached to the top end of the
pole along with a wind-direction indicator, the
latter device being intended as a convenience to
the author who flies the company plane on busi-
ness trips — especially when the fish are biting
up north.

Attaching the six booms to the pole was next
in order. These booms, made of 214-inch alumi-
num tubing, were mounted on an aluminum
framework 14 inch thick cut out to reduce wind
resistance and weight. Bolts of stainless steel run
completely through the mast to sccure the frame
support.

Inasmuch as the wooden crossarms supporting
the elements were in a vertical piane with respect
to the pole on the ground it was necessary to
begin raising the pole as these crossarms were
attached, starting with the boom nearest the top
of the mast. As each boom cleared the ground
sufficiently the three crossarms and elements
were attached and phasing section connected.

The antenna elements are surplus U. S. Army
tank whips that came copper plated and painted.
They are supported on 108 insulators. We used
108 insulators, 108 eyebolts, 108 cups, employing
mass-production techniques. The beam consists
of 12 directors, 12 reflectors and 12 radiators:
vertical spacing is 16 feet 8 inches, horizontal
spacing is 6 feet. From the photographs one can
see that the elements were hung underneath the
wood crossarms. Each insulator hangs in a small
sluminum cup s0 it cannot change position even
under stress and winds. Elements weighed 90

QST for
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Part way up, the huge array was snubbed to a 50-
foot gin pole, while preparations were made for the
final phase of the lifting operation. The rotating pole
is supported by the 35-foot steel tower at the right.

¢

pounds, as did the cressarms. Miscellaneous bolts
and aluminum braces weighed 50 pounds; the
pole itself, 1800 pounds. Booms, steel steps, etc.,
bring the total weight to approximately 2500
pounds.

Hams who saw the beam wondered whether the
slight element sagging, noticeable in the photos,
would adversely affect operation. W@JRY, who
has had two years of experience with a large
beam employing the same type elements, swears
by them. He says they gather very little ice due
to their flexibility, and have very little wind
resistance because of their size. Although he has
seen them flopping as much as two feet in high
winds, he got strong steady reports on other
S-meters, and couldn’t see that his final loading
fluctuated. In large phased arrays such ag this
clement spacing is not at all critical. All elements
for the Sandwich operation were cut to length
hefore raising. Radiators are 200 inches long,
reflectors 206 inches, and directors 190 inches.

There is some controversy regarding the use
of directors in a beam of this size. Ed Tilton,
WI1HDQ, felt that the gain of the beam without
directors would be 17 db., and would only be
18 db. or so with the addition of directors. Bill
Petersen, WBJRY, and Tom Erdmann, W7DND,
felt that the directors would help almost as much
on & large array as on a three-element beam. If
we ever have the time, we may make comparative
tests-and settle the matter once and for all time.
Theoretical power gain of the array is 63.

Rotator detail, showing hinge and collar by which
the base of the mast was anchored during the raising
stage. A milling table supports and rotates more than
a ton of mast and ham antenna, yet a 34-horsepower
motor does the job easily. The motor, not shown in
this phomiraph, is mounted on the base in the fore-

ground. (Photos by James Knights, ex-W9HNX.)

October 1950

Up It Goes!

The actual raising of the mast was somewhat
anticlimactic — at least for those of us who had
worked out all the details, The day dawned
bright and clear and by nine in the morning
preliminary preparations were well under way.
Our yard rapidly took on the appearance of an
old-time barbecue as people by the dozens arrived
by car and by plane. Under shade trees, ladies
rested comfortably in lawn chairs while their
menfolk wandered about renewing old acquaint-
ances, offering free advice and referring fre-
quently to the huge tubs of ice resting under
other shade trees. Mrs. W9BSG and Mrs. WOEH,
with the aid of others of the ladies, did a mar-
velous job attending to the more solid food re-
quirements of the assemblage. They prepared the
many delightful items on the menu and served
over one hundred guests, to everyone’s complete
satisfaction.

At approximately eleven o'clock the two winch
trucks were jockeyed into position, block and
tackles rigged, and we were set to go. We had
previously set a 50-foot gin pole fifty feet out
from the base of the supporting tower. From one
of the winch trucks a cable was rigged over this
and down to the antenna pole at a point ap-
proximately halfway up. Two guy ropes ran
from the pole at the sume point and out to each
side, serving to prevent any appreciable sidewise
motion as the pole was raised.

By the time the antenna pole had reached the
top of the gin pole each element section was in
place and the entire beam ready for final raising
into its supporting tower. This step was ac-
complished by another winch truck which had
moved into position behind the supporting tower.
Also, the mast had been lashed to the gin pole,
thus enabling the winch truck used in elevating
it this far to move around with the second truck,
adding to its power. The cables from the two
trucks were run over the top of the tower and
made fast to the pole at the proper points to
attain the most lift. One side of the tower had
heen left open to permit the mast to swing into
its vertical position. Also, the steel plate at the
35-foot level was made so that a section was

removable for the same purpose.
(Continued on page 110
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Shielded Construction for the

Medium-Power Transmitter
A Three-Tube 150-Watt Rig for Four Bands

BY DONALD H. MIX,* WITS

station is well aware of the fact that he

can no longer live in peace with his neigh-
bors if he continues to use the rig he built 10
vears ago, or even 3 years ago — no matter what
he may consider his rights in the matter. The job
of modifying the existing transmitter or building
something new may seem at first like a sizable
undertaking. To be sure, some of the early efforts
at TVI-proofing did get to be pretty complicated
and unbeautiful to the eye. But as the details of
the technique begin to get ironed out, we find
that the constructional job really is not an in-
surmountable one, nor necessarily prohibitively
expensive. It is true that we can't get away any
more with parts screwed to a breadboard. But
that sort of construction has been almost forgot-
ten for some time. As we've had occasion to
observe before, many of the measures that TV
has forced upon us are. those that ought to be
taken anyway for the sake of transmitter per-
formance.

A glance at the circuit diagram of Fig. 1 shows
that the only points that might be considered as
departures from the conventional of the past
several years are the use of link instead of ca-
pacitive coupling between the oscillator and
amplifier, and the insertion of simple harmonic
suppressors or filters in the power leads. The
oscillator is a modified Pierce. It drives either a
single 807 as a straight amplifier, or two of them
as push-push doublers. When « single tube is
used, the heater of the other 807 is turned off

* Assistant Technical Editor, QS7'. )

BY this time, any ham within 50 miles of a TV

.

(S1) and the idle tube then serves as a neu-
tralizing condenser for the other -~ an arrange-
ment that has been used frequently in the past.
When the two tubes are working as doublers, no
neutralization is required, of course. By doubling
frequency in the oscillator output circuit and
doubling again in the final stage, 28-Mec. output
is obtained with 7-Me. crystals. VFO input can
be used by means of capacitive coupling through
a coax line and a plug (Millen 37412) that fits the
crystal socket. The outer conductor of the coax
line is grounded as close to_the 6AG7 socket as
practicable. When the plug is inserted, Ci is
grounded and serves as the screen by-pass for the
6AG7, while the grid is connected to the ‘“hot”
side of the VFO output.
Since the entire rig is designed to operate from
a single power supply, VR tubes are used to
stabilize the plate voltage for the oscillator. Ad-
justment of excitation and loading are not so0
critical if the screen supply is taken from a
fixed-voltage source, rather than from series
resistance. For this reason, the 807 screen voltage
is also taken from the VR tap for c.w. operation.
If the final is to be screen-and-plate-modulated,
individual series screen resistors directly from the
high-voltage terminal must be used. Each should
have a rating of 50,000 ohms, 5 watts for opera-
tion at a plate voltage of 600. A small 45-volt
biasing battery (90 volts for ’phone) mounted
under the chassis serves to hold the amplifier
input to a safe level when the oscillator is keyed.
The rig shown in the photos was built around
the new 807-W tubes. Their smaller size permits
a2 more compact arrangement with

shorter leads, but in other respects, any
superiority over the older type has not
been conclusively established. V.h.f.
parasitic suppression still is required,
but the parasitic frequency is higher
than that normally encountered with
regular 807s and oscillation scems to be
more readily discouraged. Longer ex-
perience is necessary before their pos-
sible advantages can be properly evalu-
ated. Tn this instance, the. insertion of
small v.h.f. chokes in the pldte leads and

‘The transmitter installed in its shielding
enclosure. The illuminated metera can be read
through the double-wall screening. The alu-
minum cover for the access opening is held
tightly against the scrcening with wing nuots.-
Wood trim strips are used to cover the seams
of the screening on all sider of the enclosure
vxeept the panel.
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Fig. 1 — Circuit diagramof the shielded transmitter.

— 14 Mec. — 4.7 ph. — 10 turns No. 22 d.s.c., 1}%
inches diam., 1 inch long, approx. 3-turn link
over center (National AR17-20-S)

C|, Ce — 0.002-,fd. mica.
Cizy Cs, C7, Cy, Ci2, C13 — 0.01-pfd. ceramic disk.

Ca —-0.01-ufd. feed-through (Sprague 47P6).

Cy — 25-ppufd. mica.

Cg — 100-pufd. variable (National ST-100).

Cio, C17 — 0.001-pfd. mica.

Cn— l({gbnpfd .-per-section variable (National STHD-

Cu4, Cis —0.002-ufd. 2000-volt silicone (Plasticon
ASG13 Glassmike).

C16 — 300-uufd. variable (National TMS-300).

Cis, Cf(’jp 8?20 —0.005-ufd. feed-through (Sprague

Ri — 0.1 megohm, }% watt.

Rz — 1000 ohms, 1 walt.

Ra, R4 — 100 ohms, 14 watt, noninductive.

Rs — 15,000 oh.ms, 25 ‘watts.

Ly — 3.5 Me. — 20 uh. —30 turns No. 22 d.s.c., 114
inches diam., 1}4 inches long, 4-turn link (Na-
tional AR17-80-F with 26 turns removed).

--7 Me.— 10 gh. — 18 turns No. 22 d.s.c.,, 114
inches diam., 114 inches long, 4-turn link (Na-
tional AR17-40-E with 10 turns removed).

— 14 Mec.—5 ph.—12 turns No. 22 d.s.c., 114
inches diam., 1 inch long, 3-turn link (National
AR17-20-E)

Lz -— 3.5 Mc. - 40 ph. — 38 turns No. 22 d.s.c. close-
wound, 134 inches diam., approx. 5-turn link
over center (National AR17-80-S).

-~ 7 Mec.~10 gh,-—20 turns No. 22 d.s.c., 114
inches diam., 1% inches long, approx. 4-turn
link over center (National AR17-40-S).

noninductive resistors at the screen terminals was
all that was necessary to remove all tendency to-
ward parasitic oscillation. As with other Sylvania
807s we have tried, optimum grid current seems
to be 2 to 2.5 ma. maximum per tube, rather than
the 8 to 4 ma. recommended for other brands.

Power-lead harmonic filtering consists of
RFC, and (3 in the keying lead, RFCs und
(13 in the high-voltage lead, and Cy9 and C3o in
the a.c. line to the filament transformer. All power
wiring is done with shielded wire. In the past, this
has been found particularly beneficial in minimiz-
ing harmonic radiation from the power supply.

The transmitter may be keyed in the oscillator
cathode circuit and meters are provided in the
amplifier grid and plate circuits.
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L3 —3.5 Mc. — 14 pgh. — 26 turns No. 18, 12§ inches
diam., 2)% inches long, 5-turn link (B & W
JEL-40).

=7 Mec.—3 ph.—10 turns No. 18, 1724 inches

diam., 2 inches long, 3-turn link (B & W
JEL-20).

-~ 14 Mec. -~ 1.5 ph. — 8 turns No. 11, 17§ inches

(IIE’EJ ,» 2 inches long, 3-turn link B & W

— 28 Me. -‘075 phi. — 4 turns No. 14, 17§ inch

diam., 1 inch long, 2-turn link (B & W JEL-6).

Jiy J7. Jg — Jones $-101-D connector.

J2 — Open-circuit jack.

Ja, Ja ~ Amphenol 80-PC2M connector.

Js, J6 — Amphenol 83-1R connector.

MA) — Milliammeter, 25-ma. scale.

MAgz — Milliammeter, 300-ma. scale.

I’1 — Ribbon-line plug (Millen 37412).

P2 -~ Amphenol 80-MCF1 connector.

P3 — Amphenol 83-1SP connector.

Ps — Jones P-101-}4.in. connector.

RFCi, RFCg — 7-gh. r.f. choke (Ohmite Z-50).

RFCs, RFC3, RFCy— 2.5-mh. choke (National R50).

RFCs, RFCs — 8 turns No. 18, !ji-inch diam., close-
wound (National R60—} ph. with turns re-

ved).
R¥C7 — l-mh 300-ma. r.f. choke (National R300S).
S1 — S.p.s.t. toggle.
'y — Filament transformer: 6.3 v., 2 a.

Shielded Enclosure

The importance of shielding the transmitter
has been pointed out in almost every writing
dealing with TVI. Shielding is necessary to
climinate direct radiation of harmonics from the
transmitter circuits and to make it possible for
power-lead filters to do their job. In considering
shielding enclosures, several factors, aside {rom
those relating to shielding, must be taken into
account. It was felt that screening made the
most desirable (although perhaps not the most
beautiful) type of enclosure, since it not only
provides the necessary ventilation but also the
visibility that most of us like to have just to
make sure that something isn't burning up.
Instead of trying to make a glove fit, it was
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Rear view of the enclosure showing, from left to right,
the shielded terminations for the r.f. output, a.c. line,
key and VFO input. The trim strips have been udded.
'I‘linle opening in the top provides access to the plug-in
cous,

decided that the utility of the enclosure could
be broadened by making the dimensions ade-
yuate to enclose the largest unit likely to be built.
Thus, a rig can be made in quite conventional
style on a standard chassis. Then the completed
unit can be placed inside the enclosure and the
control shafts extended, as necessary, to a control
panel at the front of the enclosure. Shielded
power leads can be used to connect the power
terminals on the chassis to a shielded terminal
strip at the rear of the enclosure, while standard
panel bearings will keep the shielding complete
at the front panel. The shielding of meters is no
longer a problem, because they can be placed on
a panel inside the enclosure where they can be
read through the screening.

Double shielding, with the two shields in-
sulated save at one point, is much more effective
than single shielding, but it is considerably more
difficult to build in practical form. Double-wall
shielding with contacts between the shields has
an effectiveness intermediate to the other two
types and is much easier to apply.

The sketch of Fig. 2 will serve to illustrate the
manner in which the enclosure is constructed.
BEach side (also top and bottom) consists basically
of a square frame of 1 by 2 pine strip stock cov-
ered with bronze screening. Copper is better yet,
although it is not always obtainable. Any sort of
cabinetmaker’s joint may be made at the corners
of the frames if the builder has the necessary skill

Secand wall /7\“\..
being applied

Fig. 2 — Two layers of screening are applied to each
frame of the enclosure — one on each side of the frame.
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aud tools. Perhaps the easiest method for land-
lubbers is simply to butt the four pieces and join
them with iron angles from the dime store. To
cover the edges of the {frames as well as the open-
ings, the first piece of screening is cut exactly to
the width of the frame and about four inches
longer than the length. Then one edge of the
screen is tacked along the front face of the top
strip. The screen is bent backward around the
adjacent edge, stretched across the back of the
frame, pulled around the opposite edge and
tacked along the front facc of the bottom strip.
The second layer of screen is cut to a width equal
to the length of the frame, and is applied to the
front side of the frame in the same manner as
that described above, except that it is wound
around the frame in the opposite direction, i.e.,
from side to side, instead of from top to bottom.
Fig. 3 suggests one method of stretching the
screen tight. After tacking one end of the screen
to the frame, the loose end is clamped between
angle irons in a vise. When the bottom of the
frame is pressed as indicated, the screen will be
brought under tension while it is being tacked
along the face of the upper edge of the frame.
The front and rear frames are constructed as
shown in Fig. 4A. The intermediate strip is
placed to come level with the top edge of the

. Angle Tron

Press in This Direction §
Whike Tacking Along p,f
N~ S
T
Fig. 3— A suggested method for pulling the screen
tight across the frame. See text.

End Tacked Here First

aluminum control panel, or terminal board as the
case may be. Both panel and terminal board
should be brought tightly against the screening
by generous use of wood screws. The construction
of the top frame is shown in Fig. 4B. The addi-
tional framework makes provision for an access
opening for changing coils and other minor ad-
justments. It is, of course, not necessary that the
opening be placed at the center. It may be located
wherever it i8 most convenient for reaching the
desired parts of the transmitter. After this frame
has. been covered with screening, the screen
across the opening can be slit and bent around
the edges of the hole and tacked in place. Several
long machine screws should be spaced around
the edges of the opening so that the aluminum-
sheet cover can be fastened down tightly against
the screening with wing nuts. The cover should
overlap the opening out to the edges of the wood
framework around the hole.

The sides of the enclosure are fastened together
tightly with several 1l4-inch wood screws. The
bottom can be removed for servicing underneath

QST for



‘The 807-Ws and their associated input and output
tank circuits are constructed as a unit on a ““U”’-shaped
bracket made from a single piece of ailuminum rhect.
‘This provides a low-inductance return from plate circuit
to cathode independent of the chassis, as well as a
measure of shielding between input and output circuits.
The tank condensers are mounted directly on the
bracket. The two coils are placed at right angles to
minimize coupling. The resistors, chokes and by-pass
vondensers associated with the amplifier grid and screen
circuits are grouped around the tube bases and con-
nected with the shortest possible leads. Tubular-shaped
("4 is supported (through a hole in the bracket) between
the coil-socket terminal and the top of RFC7 which is
mounted vertically between the two tubes. The para-
sitic chokes, RFCs and RFCs, are suspended between
the tube caps and Cu. The oscillator components and
the VR tubes are to the right. ‘This view also shows the
mounting of the meters and the shielded connections
to the terminal hoard.

the chassis. Wood trim strips can be used to cover
the seams of the screening if desired. Latticing
wood is suitable if you don’t care for something
fancier.

The control shafts require holes iu the two
screening walls. The holes should be no larger than
necessary. The ragged edges can be smoothed up
by flowing solder around the rims of the holes
after they have been cut.

 Access
/Opening
- T [T (’ T
T
1RE
L =l L. M|
A (8)

Fig. 4 — In the front and back frames (A) a cross-
piece is added as a support for the control panel and
terminal board, respectively. The top frame (B) has
additional members to accommodate an access opening.

All power and<key wiring between the chassis
und the terminal board at the rear should be
shielded and the shield should be soldered to the
screening as it passes through to the terminal
board. Shielded fittings should be used as power
terminals and it is advisable to use shielded wire
Lbetween the terminal board and the power-
supply unit.

The meters are mounted on a separate panel
inside the enclosure. The panel is spaced away
from the inner wall of screening by an inch or so.
If there is any difficulty in reading the meters
through the screening, 6.3-volt dial lamps operat-
ing from the filament transformer can be used to

¢

The transmitter is built on a 17 X 10 X 3-inch
chassis. The oscillator tank condenser is to the left,
filament transformer and biasing battery to the right.
Rs is at the center. On extension leads at the top are
the key jack (mounted in a National microphone-jack
shield), the meter lamps, the filament switch, Sj, and the
meter leads with their by-pass condensers. All power
wiring is done with shielded wire. Feed-through type
by-pass condensers for harmonics are fastened directly
to the a.c.-line and key terminals.
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illuminate them. The lamps should bhe shaded
toward the front to cut off the glare.

Adjustment

With the VR tubes in place, but the other
tubes out of their sockets, R should be adjusted
until a meter connected externally in the high-
voltage lead reads 40 ma. The remainder of the
adjustment is quite conventional, remembering
that it is possible to double frequency both in
the output circuit and in the output stage. Thus,
output can be obtained up to the 14-Mc. band
with 80-meter crystals and up to the 28-Mec.
band with 7-Me. crystals. CsL; and Cy;Lp should
always be adjusted to the same frequency, of
course.

When using a VFO, it is preferable to have the
VFO output one band lower than the band to
which the 6AG7 output circuit will be tuned.
This avoids possible instability in the 6AG7
stage.

For maximum rated ¢.w. output, a 750-volt
300-ma. power supply is required (600 volts for
’phone). But a lower-voltage supply may be used
for less than full output. If the supply voltage
falls much below 400 volts, however, the VR
tubes will not operate, unless lower-voltage VRs
are used, thus reducing oscillator and screen
voltages. As mentioned previously, the 807-Ws
seem to work best with less than the usually-
rated grid current of 3 to 4 ma. per tube. If the
¢rid current is run much above 2 ma. per tube,
the screen current becomes excessive. At lower
plate voltages, even less grid current may become
desirable. At maximum plate voltage, the loaded
plate current should be limited to 100 ma. per

(Continued on page 110)




Bandwidth of Two-

and Three-Element

Yagi Antennas

BY J. P. SHANKLIN,* EX-W3CIJ

little information is available us to the width

of the band over which the pattern and
match will remain acceptable. To throw some
light on this subject extensive tests were made
on the two-element Yagi, and on a three-clement
Yagi having 0.3-wavelength spacing between the
director and reflector.

The tests were made near 28 megacycles. The
antenna was located in a large field and an auto-
matic radiation-pattern plotter was used to inves-
tigate pattern bandwidth. Input impedance was
measured on a specially-constructed impedance
bridge. - Impedance measurements were made
through 60 feet of 52-ohm coaxial cable with
due allowance for cable loss and electrical length.

IN spite of the wide use of the Yagi antenna,

In the tests both element lengths and spacing
were varied. With each new dimensional com-
bination, a series of radiation patterns and input-~
impedance measurements were made throughout
the frequency range over which the voltage
front-to-back ratio remained over 3 to 1. When
making impedance measurements, the length of
the fed element was adjusted so as to place
resonance at approximately the frequency of
least back radiation.

When the input impedance of the various an-
tennas was plotted against frequency, it was
found that the resistive component of the im-
pedance remained approximately constant in all
cases, while the reactive component plotted an
approximately straight sloping line. This showed

that the antenna input impedance per-

3 I — 1
Q/'-‘QA

forms very much like a simple series-
resonant circuit, so the values of L, C,
R and Q of this equivalent circuit were

Q= /A/PUT Q OF THE ANTENNA
Af=WIDTH OF BAND
fo =CENTER FREQUENCY

calculated. The results of these meas-
urements and calculations on the two-
clement Yagi are given in Table 1.

v

v

]

The information in Table I will hold
exactly only for elements of approxi-

L~

Q

| )

mately the same length-to-diameter
ratio as those used in the tests. This
ratio was 330. However, the data should

//

be sufficiently accurate for the con-
struction of practical antennas using
ratios between about 200 and 400. This

range will cover most 10- and 20-meter
“plumber’s delight’ antennas.
The forward gain and beamwidth of

{ 2 3

SW.R. LIMIT ALLOWED

4

E Fig. I — This curve permits determining the frequency band that

can be covered without exceeding a specified stand.mg -wave

viding the Q of the antenna (as defined in the text) is known.

The feed cable was attached to the fed element
by the use of the balun or balancing transformer
shown in Fig. 2. The constants of this balun are
such that the true feed impedance of the untenna
could be measured through it over considerable
bandwidths without resetting the shorting bar.

the two-element antenna did not vary
much with the three spacings tried.
The beamwidth at band center was
close to 64 degrees and varied little
over the band. This corresponds to a
gain of 5 db. The frequency range of low
back radiation was rather narrow.
Having the input resistance and ¢ of the an-
tenna, one would like to know how good a match
can be obtained to the feed line and over what
bandwidth. The standing-wave ratio on the feed
line is caused by a resistance mismatch and/or
the presence of reactance in the input impedance

ratio pro-

The Two-Element Yagi

The two-element Yagi, due to its
simplicity, was thoroughly investigated.
The antenna in which the parasitic ele-
ment acts a8 a director was found to

h. h desi cteristics. Spacing Length  Length at Band Center Q at Band Center
ave the most desirable characteristics 0.050A  0.500\ ©.484A  13.29 §3.2 20

- - T 0.075  0.504 0).476 244 20.4 8.3

* % Research Division, Collins Radio Co., 0.100  0.504 0.469 281 20.0 4.3

Cedar Rapids, Iowa.

Feed Impedance and Front-to-Back Ratio of a Fed

Element Fed Dipole Director

TABLE I

Dipole with One Director

Input
Resistance

Front-to-Back
Ratio

18
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® So far as we know, this is the first com-
prehensive treatment published any-
where on the plaguing question of the
frequency range that can be covered by a
parasitic heam. The author discusses it
from the standpoints of front-to-back
ratio and impedance variation, and gives
curves useful for design purposes.

of the antenna. At resonance there is no reac-
tance. The s.w.r. increases line losses and may
make matching the transmitter and receiver to
the line more difficult. If RG-8/U 52-ohm coaxial
cable is used an s.w.r. of 3 to 1 will not cause
serious line loss. With lower-loss open-wire. lines.a
higher s.w.r. is allowable.

If the resonant-antenna impedance is lower
than the line impedance, as will be true of most
Yaugis if fed with 52-ohm or 75-ohm lines, the
s.w.r. at the band center will be Z,/R, where
Zy is the surge impedance of the feed line and R
is the resonant impedance of the antenna. It can
be shown that to obtain the best band coverage,
when the antenna impedance varies with fre-
quency in the same way as the impedance of a
series-resonant circuit, the resonant impedance
should be somewhat below line impedance. If a
maximum s.w.r. of 2 to 1 is to be allowed, the
antenna impedance should be 80 per cent of line
impedance. If an s.w.r. of 3 to 1 is allowed, the
antenna impedance should be 60 per cent of line
impedance.

Having satisfied the above condition, the
approximate per cent handwidth which the an-
tenna will cover may be gotten from the curves
of Fig. 1 with the help of the equation given in the
figure.

The two-element Yagi spaced 0.075 wave-
length will match with less than 3-to-1 s.w.r.

o
%
b S

i-—* 0.34

Fig. 3 — The three-element antenna on which tests
were made. The length-to-diameter ratio of the clements
(A/E, B/E, and C/E) was approximately 330,

over the band in which the front-to-back ratio
remains more than 3 to 1 (about 10 db.) and is
sufliciently broadband to cover the 14-14.4 Me.
band. However, it will not cover the band from
26.96 to 29.7 Mc. The resonant impedance of
24.4 ohms is slightly low for use with a 52-ohm
feed line. This may be corrected by the type of
balun shown in Fig. 2. The short balun with no
loading capacity, used on 14 Mec., acts as a shunt
inductance; the fed element is shortened ap-
proximately 14 inches to supply capacitance and
50 restore resonance.

With 0.05-wavelength
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M
P c Application spacing a better front-to-
55" 18 ppfd. Impedance measurements at 28 Mc. hack ratio is obtained, par-
26 (none) Match Ziclemen}‘iZaI\g;' spaced 0.075\ ticularly at band center,
for 14 Me. to 14. e. N . . i
157 (none) Maf;ch 2.element Yagiapaced 0,05 for but the ¢ is 8o high that
14 Me. to 14.25 Me. the antenna will not cover
the whole 14-14.4 Me.
hband. ‘The approximate
| halun length for matching
. S S this antenna is also given
«'5/“”{_ in Fig. 2. In this case the
- - fed clement should be
L C 1% %00 tubingwiths wall —: © ey shortened about 2 fcet.
i : e e 1t should be remembered
- "’"'""\»-Z:\\ & that these arrays tune very
E" A ‘g sharply. The balun dimen-
\J{ sions given in Fig. 2 are
. 7% . & from theoretical caleula-
3 Cible o;e/eﬁrf-)f;mimg N % ‘;3 tions und will probably not
§ Cable Cepter. e ———— sy — " he exact in all cases.
3 Conductor {0 iy e S The two-element Yagi in
N . i S Vinwlite which the parasitic ele-
@ Copper Braid 4 ment acts as a reflector
proved to be broadband,
Fig. 2 - Balun and matching transformer. but to have a rather poor
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FED—TO-REFLECTOR SPACING, WAVELENGTHS

Fig. 4 — Effect of director length and spacing be-
tween fed element and reflector on front-to-back ratio,
three-element antenna. Shaded areas are for more than
I-to-1 voltage front-to-back ratio over the frequency
ranges designated.

In the case of the 14-Mc. range the front-to-back
ratio is greater than 4 to 1 anywhere to the right of
the curve bounding the left-hand side of the shaded
area. The bandwidth as defined by this limiting front-
to-back ratio becomes greater in the upper right-hand
portion of the figure (wide-band region), and less in the
lower portion of the shaded area (narrow-band region).

The 27-29.7 Mc. range has the greatest bandwidth
approximately midway between the two houndary
curves,

front~-to-back ratio. The highest front-to-back ra-
tio found was 6.5 (16 db.) at band center and oc-
curred with 0.2-wavelength spacing. The input re-
sistance was 72 ohms and the Q was 4.7.

The Three-Element Yagi

The three-element Yagi has five or six varia-
hles so far as pattern bandwidth is concerned. In
order to reduce these to a reasonable number, it
was decided to use an element length-to-diameter
ratio of 330 and to fix the distance from the
reflector to the director at 0.3 wavelength. The
pattern will then be affected by the distance
from the fed element to the reflector (distance D
in Fig. 3) and the lengths of the director and
reflector (4 and C in Fig. 3). The length B of the
fed element will affect only the input impedance
it B is near a half wavelcngth.

With each set of dimensions tricd, a series of
radiation patterns and input-impedance measure-

40

ments were made over the frequency range for
which the front-to-back ratio remained over 3 to
1.

The front-to-back ratio was found to be much
more gensitive to frequency than the forward
beamwidth. Fig. 4 was prepared to give some
idea of the region over which good front-to-back
ratios can be expected. The two shaded ureas
show the range of adjustment of director length
and fed-element-to-reflector spacing within which
a greater than 4-to-1 (12 db.) front-to-back ratio
can be maintained in (1) the band 14-14.4 Mec.,
and (2) over the wider 27-29.7 Mec. range. The
best reflector length did not vary greatly. It
remained about 0.510 wavelength within the
narrow-band region and became about 0.525
wavelength in the wide-band region.

As for forward beamwidth, in general the
narrow-band region of Fig. 4 corresponds to
sharper beams, and the broadband region to
broader beams, though there is some advantage,
in respect to forward beamwidth, in using the
longest director that is consistent with the desired
bandwidth. The total range of beamwidth varia-
tion was from 58 degrees to 72 degrees. This
corresponds to a range of 5.9 db. to 4.1 db. in
gain over a single halfwave dipole.!
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FED DIPOLE TO REFLECTOR SPACING, WAVELENGTHS

Fig. 6 — () of input impcedance of fed dipole in a
3-element Yagi autenna, over-all length 0.3 wavelength.

As for input impedance, Fig. 5 shows the
resonant resistance of the fed element as it varies
with director length and fed-to-director spacing.
Fig. 6 shows how the @ of the input impedance
varies under the same conditions. The approxi-
mate matching range of the input impedance
may be calculated by applying the ¢ from Fig. 6
to Fig. 1 as was described before.

T'he proper length for the fed element was
found to remain very near 0.49 wavelength ut
hand center.

(Continued on page 112)
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I'ig. 5 —- Resonant resistance of fed dipole in a 3-
clement Yagi antenna, over-all length 0.3 wavelength.
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U1t is well to keep in mind here that such gains do not
necessarily represent the most that can be obtained with a
three-element antenna of the same over-all length. Higher
zuins may be achieved by the use of longer directors and
smaller reflector-to-fed-element spacings than those inves-
tigated. Such antennas have & very low input impedance,
high @, and the front-to-back ratio remains poor at all
frequencies.
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{Continuing the ARRL Series on Amateur Operatingf

QSL Cards

BY L. A. MORROW, W1VG

= aANY mail for me?’’ Daily, from coast to coast,
A the cry goes up. Is it from fair maidens pin-

ing for words of devotion from stalwart
admirers? From grizzled tycoons with seeret
mergers pending? No. It’s the plaintive, hopeful
(uestion of 50,000 active hams who are looking
for the most important mail in the world — to
them: QSL cards.

This scene, so familiar in U. S. homes, is re-
peated all over the world. To the PK4 near the
Equator, to the VE8 above the Arctic Circle,
ves, even to the ILB6 on a dot in the vast Pacific,
“mail” means QSLs.

It’s a fact that ever since umateurs began to
communicate with eachi other they have wanted
written confirmations of the contucts. In the
beginning a principal reason wus probably that
fading, interference from other spark stations

No art work, no frills, but cvery thing necessary for
the complete story of the QS0 printed on the front.
Black type on a Gosvernment postal. Remember when
Alabama was in the Fifth District?

and static kept communication from being reliable,
and it was encouraging to receive a letter or even
a post card telling how loud and clear signals
had been before QSS (as fading was then ealled)
or QRM got in its dirty work.

But it’s old stuff now, some of us think. Send-
ing a card, for example, to contirm a rag chew
between a W6 in Iowa and 2 W3 in Pennsylvania
— why, that went out with two-tube bloopers.
Well, maybe it's old stuff for the old timers (al-
though it is kind of funny to see them knocking
themselves out begging for QSLs from rare
countries), but exchanging cards with each other
is still a kick for most of us. Maybe we wen't the
35-w.p.m. traffic handlers, the red-hot contest
operators, the DX hounds. But we are the ones
who are on the air night after night. We're the
majority in ham rddio. Come to think of it, we
practicully are ham radio.

So let’s keep this pleasant, and in many cases
helpful, custom. And let’s not look down our
Class A noses at the newcomers when they say
at 15 w.p.m., “Pse QSL OM I need ur card.”
We were ull newcomers once.
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Why a QSL?

Although reports on signals heard but not
worked are often desired by the v.h.f, gang, the
real function of a QSL is to confirm a QSO. The
card must provide a place for the call letters of
the station worked and it must state definitely
that it confirms a two-way contact with that sta-
tion. It should plainly show the other station’s
call, the signal report, the frequency band used,
the dute and time of the contact and whether
it was on c.w. or 'phone. (If nothing appcars
regarding the use of c.w. or 'phone, and unless
the report is of the ) .. R . or RS _type in
an authorized band, confirmation is for a c.w.
contact.) The name and address of the station
owner as well as the station call letters should
he on the card.

Oh, sure, evervone kuows that. But, unfortu-
nately, evervone does not remember it. Many a
pretty QSL has been rejected for WAS, DXCC
or some other ARRL award because the designer
wis 5o wrt conscious thut he let the signal-report
line look like a confirmation of heard signals
instead of signals worked.

Some foreign awards recuire that a certain
minimum signal report be shown on the curds
submitted and others necessitate designation of
the frequency band used.

So let’s look aguin for the ten things on our
cards: Our call, name, complete address; other
station's eall; fact that card confirms a QSO; mode
of transmission, frequency band wsed, zignal re-
port, dale, time.

Where should the essential data appear? It’s a
matter of personal preference. The put-it-on-the-
back gang says the card can be made neater and
more attractive thut way, while the show-every-
thing boys contend that no vne wants to take a
card out of an album or off the wull to look at
the back, and attractiveness need not be sacri-
ficed when the signal report and all the rest of it
are where they can be seen at a glance.

g LA
Elranide, Z.

' T4 N W, 1Bih S

R Y Willer

Clean-cut, neat and incxpeneive, with blue type and
two red stripes on a white background, W4FPK’s card
carrics essential data oun the address side.
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But we must be sure to have the essential in-
formation — including our ¢alls —on the back
if it is not on the front; otherwise the card is just
a picture post card, not a complete (QSL.

The Postal Regulations’ maximum dimensions
of a card which takes 1¢ for domestic mailing are
5HY{¢ inches by 391 ¢ inches. (Minimum: 4 inches by
234 inches.) A Government postal is 514 inches
by 34 inches but the standard size for QSLs is
514 inches by 314 inches, and most of us make
our cards conform to those dimensions. Since use
of a folded card raises u postage problem, it's a
good idea to check with the post office before
ordering that kind.

It is gencrally easier to take care of a card of
standard size and cven though a lurge QSL may
be impressive when first received it is liable to be-
come a nuisance and end its carcer folded, filed
and forgotten.

What Kind of Card?

No doubt we would all like to have QSLs that
are individualistic, but the fact that there are
some 125,000 licensed amateurs in the world
makes it tough for any one of us to be original.

Still, advantage can be taken of a well-known
characteristic of a state (wheat fields of the Da-
kotas, cowhands of Wyoming, Republicans of
Maine) or country (coffec plantations of Brazil,
bull fights of Spain), and the big-city ham can
include on his card a photo or drawing of an easily
identified feature of his city (Golden Gate Bridge,
Big Ben, Eiffel Tower). Locating the city and
country on a well-designed map is another idea
that can be used in several different ways.

There was a time when QSLs were cluttered up

with all sorts of information ranging from dates
of past contest victories to a list of all the crystal
frequencies employed. It is still customary to
include important awards like DXCC and per-
haps a brief description of the station — a v.h.f.
station, especially — but the trend is definitely
toward clean, neat cards with 1 minimum of copy.
lssential information should not be left out.

The photograph of New York could hardly be mis-
taken for that of any other city. Printed from a half-
tone plate, it shows through the blue call-letter over-
print. The same overprint takes care of blue QSO data
and blue border with white card showing through it
for name and address. W2ZY gets in the ten essentials
by writing both date and time on the date line, by desig-
nating c.w. or "phone after “band,” and by crossing out
the “'I'” when filling in the RS report.
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The gray-and-white map shows the QTII clearly.
Lettering is black, call and two short horizontal stripes
red outlined in black, rest of trim blue with black out-
line. Printed from a set of color plates.

We can pay a lot or a little for our cards. Print-
ing colors from a combination line and half-tone
plate made from an artist’s hand lettering on a
professional photographer's picture is the most
costly. Photographer’s, artist’s and photoengrav-
er's bills may total as much as $50 and the cards
printed in three or four colors may run as high as
5¢ each. On the other hand a QSL printer’s stock
card on which he overprints a cull, name and
address may be bought for as little as $1.50 per
hundred cards, postpaid.

Addresses of several (QSL printers may be
found in the Ham-Ad column of any issue of
QST. For an elaborate c¢ard printed from a plate
it is probably best to talk to a local photoen-
graver in order to get the project started.

But cards do not have to be printed. It is
possible to mimeograph, use a rubber stamp,
imprint from a homemade linoleum cut, draw
and letter each card by hand, or use photography.
Mimecographed cards are pretty sad and QSLs
made from a rubber stamp are often not much
better, although at least one firm does offer a
stamp which is being used quite successtully.

A linoleum cut can be made by drawing the
card design in reversec on a piece of linoleum,
gouging out the background of the design, and
mounting so that the cut can be used like a rub-
ber stamp. It may as well be admitted, however,
that the resulting card is not apt to take many
prizes for looks.

Any of us who are fortunate enough to have
artistic talent can turn out QSLs that are real
gems, and each onc can be different, too. But
making cards by hand soon gets to be n grim

i business. The project generally ends by having

the cards printed in black and white from a plate
incorporating the best ideas from several QSLs.
Then the only handwork remaining is coloring
each card — and that can be omitted.

The ham who is an amateur photographer can
let his imagination run wild, and cmerge from the
darkroom with almost anything. It might be u
card showing just his call but it could be one
with a view of his station, his antenna, his house
und his family — including Ida, the maiden aunt
with the china choppers.
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The shutter bugs say it’s neither hard nor ex
pensive to make ()SLs, Hamid Durmisevich,
W6DQZ, outlines the job on his card something
like this:

First, he took a good picture of his station.
The negative measured 234 inches by 174 inches.
Next, his brother laid out and lettered in India
ink the card design, leaving a spuce for the station
picture. (What, your brother is only two years
old? Well. . . . ) The layout was made on white
stock measuring approximately 14 inches by 9
inches so<that possible raggedness in lettering
would be less noticeable when the reduction to
()SL card size was made.

A 5Y4- by 3l%-inch picture was then taken of
the card and the place saved for the station pic-
ture was cut out of the negative. The last step
was to fasten carefully with upaque tape the
234- by 17%-inch picture negative into the cutout.

The 5L3- by 3V4-inch QSLs are contact-printed
from this patched negative on regular sensitized
post cards which have a semi-matte surface so
they will tauke ink well.

This method is good when the station pictureis
a convenient size for the card. It hus the desirable
feature of permitting new station negatives to
e patched into the old card layout negative when
new pictures of the rig are taken. However, the
patching-in must be done with extreme care or the
station picture will not be square with the rest
of the card.

When the station picture is too large to fit the
QSL card a different procedure may be followed.
Paste flat, with no wrinkles, a yood print of the
station picture on a proportionately large layout
card, and, after adding the India ink lettering to
the card, photograph this assembly. The new
negative should be 514 inches by 314 inches so
that contact prints on the sensitized post cards
can be made from it.

In QST for October, 1939, scveral novel meth-
ods of obtaining negatives for contact print QSLs
were deseribed, and a procedure for making sil-
houette cards was outlined in the November,
1938, issue. )

A QSL drawn by a good cartoonist can be cf-
fective when the picture tells a story and when
the card is rather plain. Too many details usually
result in humorless confusion.

A photographic (OSL. The text tells how W6DQZ
made it.
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Simultancous sublimation of individual and aggre-

gation. Each member’s call is set up in type and
printed in black on the familiar red, white and blue card.

Use of the same style card by members of w
radio club helps make both the club and the
members better known. Haven't we all heard
something like the following?-“\W3BES? Oh, sure.
Relongs to the Frankford Radio Club.”

Sending special QSLs after contests is a good
custom although not very common, unfortu-
nately. We want to be sure that this type of card
confirms a contact, however, or it will be nothing
but a souvenir.

When designing a colored QSL it’s wise to
bear in mind that the card may appear in a pic-
ture of another ham’s station, so we may us well
choose colors that won’t fade out when photo-
graphed. Red on white and black on white are
good. Dark green, purple, blue and brown will
come through. Pastel shades are apt to disap-
pear.

Flash! How To Get a QSL for
Every Card Sent Out

That would be front page news, all right, but
let’s not fool oursclves. No one ever doped out u
way to get an answer to every QSL and no one
ever will. Most fellows will send a card for every
card received, others will send u card to every-
body but us (at least it scems that way), but a
few just won’t send cards at all.

Yes, a few just won’t send cards at all — bhut
only a few, and the fuct that nearly every one of
the 125,000 hams ull over the world will buy, fill
out and mail QSLs is onc of the bright spots in
amateur radio.

The QSL problem is a real one for many sta-
tions and the rarer the country, the greater the
problem. It's so acute for some of the foreign
amateurs that they almost hate to go on the air.
And we may as well face it: The reason is largely
because of us Ws.

All of the U. 8. hams can never work a par-
ticular DX station. There are too many of us.
But we keep on trying and each time he comes
on u few of us succeed. Well, that's okay except
that each one of us begs for a card with the result
that the DX fellow is forced to spend about half
his ham radio time doing clerical work —or
get a reputation as a you-know-what becuause he
won't QSL 100 per cent,
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From the sixth through the sixteenth S8, this speeial
contest card has hecen used each year ln WI1BEF.
Sometimes it’s red on white, sometimes blue on white,

always with the same line-cut background. Appropnate .

annual changes arc made in the type overprint.

The solution? Probably there isn’t uny. But
there is one thing we can do: We can make it as
painless for him a8 possible. Let's not ask him to
send his card direct; it's expensive and even if we
mail him International Reply Coupons he has to
take more of his precious operating time to go
through the stack he is getting ready for the QSL
bureau, find the one for us, put it in an envelope
and mail it.

Tet’s hold back on the sob letters until we are
sure the curd is not coming. The chances are that
he's immune, anyway. He knows as well as we do
that he is our first ZD7 and if he'd wring the
tears out of all the letters he receives he'd have
to operate maritime-mobile.

As for working him again just to tell him his
card has not come — while the line-up curses
fervidly — it’s like Dorothy Dix’s best advice to
voung girls: Don't do it.

The QSL burcau systems will function if we
give them the opportunity. Most countries have
bureaus und they all operate ulong the same lines.
The ARRIL QSIL Burcau has heen working sue-
cessfully sinee 1933, und the fwenty-two QSL
managers in the United States, the 1T, 8. Posses-
sions and Canada are pretty gharp at running it.
Imagine handling 7000 to 10,000 cards each
month at no charge. Some fun! They may not be
dukes, but hats off te them, anyway.

The bureau system saves both time and postage
expense for foreign hams. Instewd of mailing cach
curd gingly, the foreign operator sends his eards
in bundles to the ARRL QSL managers, cither
direet or by way of his own burcau. Each of us
keeps in the hands of the QS manager for his
call arew u No. 10 stationer's size self-nddressed
and stamped envclope with our eall plainly
printed in ink in the upper left-haud corner. The
(3SI, manager sorts the incoming cards and puts
them in the proper envelopes, mailing the cnve-
lopes when they fill up. (We don't want to forget
to send him another as soon us we receive one.)
A list of ARRL QSL managers is published in
QST every other month starting with the Janu-
ary issue each year.

How long should we wait, how long does it
take for a W to get a DX card via the QSL Bu-
reau system? The answer depends primarily upon
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the foreigner’s habits. Does he QSL cvery U. S.
station worked, scuding the cards in packages
each month to the proper W QSL burcau? (If
he does he's our boy!)

And what about us? Do we ut all times keep an
envelope in the hands of the QSL manager?

If he does and we do, then the shortest time
between our QSO and his sending the card will be
about a week, the time required for the package
to reach our W QSI. bureau will be about three
weeks, and even if the QSI, manager — who is
generally up to here in cards — is able to open
the package and put our card in our envelope
immediately, the envelope may stay there an-
other two weeks until it has enough cards in it
to make it worth mailing. One week plus three
weeks plus two weeks makes six weeks.

But suppose the other fellow sends (QSLs only
in answer to cards received, shipping through his
own bureau three or four times a vear. In about
one weelk, if air mail is used, our card reaches him.
In twelve more weeks his card in reply may go to
his QSL bureau to wait twelve more weeks for an
accumulation. Transit time to the U. 8. will be
about three weeks and if the foreign bureau sends
the package to ARRL Headquarters another two
weeks may elapse before the cards can be sorted
in West Hartford, mailed and received by the
QST manager. In about two more weeks we re-
ceive the card. This adds up to thirty-two long
weeks — eight months. Actually, the time con-
sumed may be as much as a vear.

Most cases will lic somewhere between these
extremes. However, we cun see that the time re-
quired to reeeive a foreign card via the ARRL
QSL Bureau system may be anything from six
weeks to a year, so there's no use getting antsy.
We can mail another of our ()SLs, of course,
but when we are waiting for thut last card to
make DNXCC, it's not the ability to write a tear

jerker nor # scheme for sending a $200 receiver
to the fellow thai we need: it’s patienee.

Neat. cowplete, h.xrd to-heat, Underlining the month,
thtc, band, and using contest number instead of
time of QSO left HBICX with nothing to write on
his 1918 DX Contest c.w. Q5L except the other station's
call and signal report. Score details. equipment, an-
tenna, and awards are included in the black printing
from type on a salmon-colared background. Iis phone
(OSL for the DX Contest of the same year was printed in
black on a buff card. The only differences in copy were
score dcwnls, dales, code numbers, bands, and “fone”
instead of “c.w.’
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Qceasionally 4 DX station sets up a special
method of QSLing through another ham who
handles the cards, but the two principal ways for
us to send cards to foreign amateurs are direct
and through his QSL bureau. .

If he’s in a rare country and if we know his
address, having gotten it over the air or from a
pal, the C'ull Book or “tow’s DX?,” we'll prob-
ably be ut the post office, panting, a few minutes
after he signs off. But if we don’t know his ad-
dress and have no information on a =special
inethod, we ought to send the card to his own
QSL bureau whether he said to or not. The only
time we should send a card to ARRL Head-
quarters i8 when the station is under cover and
when we're sure the QSL information has not
been given in “How’s DX?” in QST during the
last few months.

If he's in a country having lots of active hams
we are apt to send the card to his bureau, perhaps
waiting uutil we have au accumulation of QSLs
for that country.

And when should the eard be sent to the QST
manager in our own call area? The unswer to that
one is easy: Never. Our QST managers have all
they can do to take cure of incoming foreign
()SLs, und that is the only kind they ean handle.

A revised list of the foreign ()SI, bureaus with
addresses is printed in “1.A.R.U. News” of the
June and December issues of QST each year and
brought up to date in other months as informa-
tion is received at ARRL Headquarters.

Gietting cards from Ws is not so serious a prob-
lem ~— ut least for other Ws. If the unly hams we
ever worked in Utah or Vermont won’t answer
our QSLs, we can dig around and work others.

The greatest task scems to be the one faced by
the beginner who wants to get 48 cards from 48
states. A WAS Certificate looks a long way off to
1 new ham running fifty watts to an 807. ‘“Pse
QSL OM I need ur card.” Let's send it to him.
Let’s send it to him right away, without waiting
for his. Surely we can spend a minute and a 1¢
stamp. Maybe the card will give him a lift just
when he’s beginning to believe that ull hams are
so-and-su's and that he'd be happier flying
model planes.

There’s only one way for Ws — and VEs — to
send cards to each other, and that's direct. Neither
the QSL manager nor ARRL Headquarters can
handle the QSLs. Addresses can nearly always be
found in the current edition of the Radio A mateur
('all Book.

What To Do with the Cards

And now let’s consider that happy day of rest
after the cards we wanted so badly have actually
been received and sent to ARRL. The shiny cer-
tificates have been framed and hung with gentle
hands where all visitors, including the Thursday
Night Canasta, Conversation and Culture C'lub,
cun sce them. The QSTs will soon be back from
West Hartford and others are coming in, too,
hoth via the QSL manager and direct.

What shall we do with the cards? Shall we dis-
play them on the wall or in an album, or shall we
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With an illustration like this the card just has to he
from Iraq. A combination of type and a line cut made
from the silhouctte drawing, it’s printed in green on
white.

find a safe resting place and put them tenderly
to bed?

Opinions vary. Some of the old timers are upt
to smile a little at QSL wallpaper but probably
most hams put up esch card as soon as the post-
man lets go of it, whether it’s from the Indian
Ocean or Indianapolis. The cards wre usually
thumb-tacked to the wall, although the schemes
shown in the February, 1938, issue of QST for
using wire, string or Scotch tupe work well.

A plan followed by many DX 1men is to put
some of the choice QSLs on the wall, perhaps
grouping them around a world map or WAC
Clertificate, or to fix up u DXCC album with each
page devoted to the best card from a given
country.

We don’t want to forget the fellow who always
keeps a few QSLs in the most accessible place of
all, his pocket. “Speaking of DX,” he says,
interrupting u traveling salesman story with a
new twist, “I just happened to have these with
me.”” It’s casy to stop him, though — just tell
him we worked the sume guys on 160.

Sometimes a 48-page WAS hook is made from
a photograph album with room for three cards on
each page to take care of u three-band WAS dis-
play. The cards can be fastened in with gummed
corners or draftsman's Scotch tape, or put in
transparent envelopes which are glued to the
pages. Perhaps, instead of the album, the 48
cards are tacked on the wall around a map of the
United States.

One group declares that it’s foolish to displuy
QSLs at all. They maintain that visiting hams
would rather talk about their own cards and that
non-hams don’t know what it’s all about, any-
way. Their advice is to get a good file drawer,
probably a used one from an office supply store,
and file the DX cards first by continents, then by
countries, then alphabetically by calls within
each country. Tab cards to separate continents
and countries are easily home-made. Ws and VEs
are filed behind the DX ecards, or in another
drawer if we're lucky enough to need another, by
call areas and then by states and provinces within
the call areas. With this system, finding a card is
both easy and fast and any QSL can be taken out

(Continued on page 112)
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More Selectivity at Low Cost

BY GERT M. F. MOSLER,* LUZCW

HE constant increase in the number of ama-

teur stations and their power leaves much to

be desired in most of our homemade receivers,
especially those which do not have a crystal
filter stage. The inclusion of an i.f. filter is ex-
pensive outside the U.S.A., in view of the difficul-
ties in getting hold of a good i.f. crystal, the spe-
cial transformers, and the differential condenser.
Though the circuit to be described is nothing
new, I believe .that many amateurs can benefit
from it.

A 456-kec. tuned circuit of the type usually
encountered in commercially-available i.f. trans-
formers with a normal @ of 120 gives an attenua-
tion of about 3.5 db. at 2 ke. off resonance, ac-
cording to the Radioiron Designer’s Handbook,
while one 175-ke. tuned circuit with a normal @
of 80 gives an attenuation of 8.5 db. at 2 ke. off.
This shows that the lower frequency is superior in
selectivity, and by using the double-conversion
system excellent resuits can be achieved at ex-
tremely low cost. As I was looking for maximum
aelectivity, especially for c.w. work, I decided to
use the two windings of a 175-ke. transformer in
series to get an even lower i.f. due to the increased
inductance.

*Ramon L. Falcon, No. 4923, Buenos Aires, Argentina.
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¢ If you can’t get a BC-453 cheap or, like
LU7CW, live in a country where parts are
expensive and hard to obtain, here’s a
simple Q5-er that can be built from b.c.
replacement components.

The Circuit

Fig. 1 shows the complete circuit. The second
converter is hooked between the last i.f. trans-
former and the second detector of an existing
receiver, and is composed of one converter tube
(of any type you prefer) which transforms the
original i.f. of 456 kc. (or what have you) to 80 to
100 ke. The new frequency is then amplified
using any tube of the r.f. pentode type, and fed
to a diode-triode detector-amplifier. The audio
output is applied to the grid of the power stage
in the receiver.

To make the low-frequency coils, get two 175-
ke. if. transformers (preferably, although not
necessarily, the iron-core type) and pull the coil
assemblies out of the cans. Unsolder the coils
from the trimmer condensers, pull out the iron
cores, if any, and cut the tube that supports the

DET=AUDIO
ToB.FO.

AAAAA
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Fig. 1 — Circuit diagram of the inexpensive Q5-cr.
C], Cy — 50-pufd. mica.
Cs, C10— 250-pufd. mica.
l,;. Cs, Ce, Lg. Cis — 0.1-pfd. paper, 400 volts.
Cr, Cg—-0.01-pfd. paper, 400 volts.
(11— 0.005-ufd. mica. C1s — 0.002-xfd. mica.
Ciz — 500-ppfd. mica.  ©° Gy — 100-gufd. mica.
(;16. (47 — 0.05-ufd. paper, 400 volts.

R7, Rio— 47,000 ohms, % watt.

Rg —2.0 ohms, 1 watt.
R, R14— 22,000 ohms, 14 watt.
Ry, l{a——2200 ohms, 14 watt.
Rs—0.68 megohm, %4 watt.
Rs — 1 megohm, 34 watt.
Ri1 — 0.5-megohm volume control.
Ri1a — 4.7 megohms, }4 watt.
R13—0.22 megohm, 34”watt.

Re—330 ohms, 3¢ watt.
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Fig. 2 — Alterations in the 175-kc. coil assembly.

coils as shown in Fig. 2A. Place the coils very
close together, introduce the iron cores and ce-
ment evervthing together with Duco. cement,
Fig. 2B. Then solder the finish of one coil to the
start of the other, as in Fig. 2C. Solder the ex-
treme ends to one trimmer, and connect the junc-
tion between the coils to a mica condenser as
shown in Fig. 1. Replace the assemblies in the
shield cans.

In receivers having a 456-ke. i.f., the converter
oscillator coil can be the b.f.o0. coil in the receiver.
Connect a 50-uufd. mica condenser across the
b.f.o0. coil to tune it 80 to 100 kc. below 456 ke.
Other intermediate frequencies may require a
different value of mica padding condenser. If
the receiver has no b.f.0., get another i.f. trans-
former of the same frequency, unsolder one of the
trimmers, and connect a 50-uufd. fixed condenser
in parallel with the other coil and trimmer, as
in Fig. 3. The transformer can then be used in the
optional oscillator circuit shown in the diagram of
Fig. 1.

Circuit Alignment

To align the circuit, short circuit the converter
oscillator coil and apply a modulated 100-ke.

m———
t
i
t

- J Unsolder
IWEWESE 7% this frimmer
mica cond. :

'
e

I'ig. 3 — Converting a #56-ke. i.f. transformer into an
oscillator assembly.
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signal from a test oscillator to the converter grid.
The audio output from the ’speaker can be used
for an indication, but more accurate results will
be obtained by using the a.c. scale of a v.o.m.
connected across the 'speaker voice coil. Adjust
the trimmers on the low-frequency i.f. coils for
maximum output (use minimum signal strength
in order to avoid overloading), and then lower
the test oscillator frequency a little at a time,
each time adjusting the i.f. trimmers, until the
lowest possible frequency is obtained. I was able
to get down to 81 ke.

Next, take off the short circuit on the converter
oscillator coil, set the test oscillator to 456 ke.
(or the actual receiver i.f.), and connect the test
oscillator output to the first 456-kc. i.f. stage.
Adjust the converter oscillator trimmer for maxi-
mum output, and also repeak the trimmers of the
i.f. transformer that feeds the converter tube.
At this point the test oscillator and output meter
should be disconnected and a strong signal tuned
in on the receiver to check for overloading. If
overloading occurs, substitute a variable resistor
for Ry in the converter cathode circuit and deter-
mine the amount of resistance required to pre-
vent overloading.

A low-frequency b.f.0. can be made by using a
2.5-mh. r.f. choke as the coil, tapping it between
the first and second pies and shunting the whole
coil by a 0.001-ufd. mica condenser. Add small
mica condensers (100 gufd.) until a beat is heard
and then wire in a small variable or trimmer con-
denser for pitch control. The b.f.o. coil and con-
densers should be enciosed in a shicld can to pre-
vent radiation of harmonics. Any convenient type
of tube can be used in the b.f.o. Fig. 4 is the cir-
cuit.

Performance

The selectivity with this circuit is such that
'phone signals are heard well only when tuned
right in the center of the passband, and on c.w.
there is a marked single-signal effect. Naturally,

0001
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Fig. 4 — B.f.o. circuit using a 2.5-mh. r.f. choke.

a strong signal may overload the circuit, but for
'phone this can be prevented by applying a.v.c.
to the converter tube and possibly the low-fre-
quency i.f. tube, along with the other tubes in the
receiver that are normally controlled. On c.w.
the overloading can be prevented by proper set-
ting of the manual r.f. gain control. As com-
pared with the receiver alone, the background
noise is greatly reduced, which is to be expected
with small i.f. bandwidth.
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All-Metal Construction in 2-Meter Arrays

Lower Weight and Wind Resistance in Large Antenna Systems

BY EDWARD P. TILTON,* WIHDQ

beam antenna design has been gaining favor

for use on the frequencies from 50 to 14 Me.
Where a single driven element is used in conjunc-
tion with one or more parasitic elements in the
same plane, all-metal construction usually results
in the simplest and lightest type of array. The only
supporting structure in the array itself is a
hoom of tubing or channel stock with the ele-
ments mounted on or through it at their centers,
where the r.f. voltage is close to zero.

The pattern of such an array is usually at least
48 good as a wood-and-metal counterpart, where
the elements are customarily mounted on stand-
off insulators. But when phased elements are
used, a8 in the familiar I6-element arrays so
widely employed in 144-Mec. work, all-metal
design poses some different problems. For these
it has been more or less standard practice to use
wooden frames, with the elements mounted on
insulators, in order to keep the ‘“hot” portions
of the system free of metallic supports that might
distort the pattern and reduce the effectiveness
of the array.

The net result of adhering to wood-frame con-
struction has been the erection of many large
arrays that left much to be desired from a struc-
tural if not electrical standpoint, and the wind-

‘E‘OR some years the all-metal approach to

Model showmg the method of assembling for all-
metal construction of phased arrays.

storm mortality rate for 2-meter antennas has
thus been rather high. The array described here
was built to be both lighter in weight and lower
in wind resistance than a wood-and-metal coun-
terpart, and yet be at least as effective elec-
trically. The basic construction involved can be
applied to all sorts of phased arrays for 144 Mec.
*V. H. F. Editor, QST.
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and higher, and the result will be considerably
more rugged than would be possible with any-
thing like the same weight in wood-frame designs.

To keep the parts of the supporting structure
from distorting the antenna pattern unduly all
elements are mounted in front of the supporting

N
W,

=~ Driven_Element

Fig. 1— Supporting framework for a I2-element
144.Mc. array of all-metal design. Dimensions are as
follows: element supports (1) 34 by 20 inches; horizontal
members (2) 3 by 46 inches; vertical members (3)

3{ by 46 inches; vertical support (4) 134-inch diameter,
length as rcquu'cd reflector-to-driven-element spacing
16 inches. Parts not shown in sketch: driven elements

4 by 38 inches; reflectors }{ by 40 inches; phasing
lmes No. 18 spaced 1 inch, 80 inches long, fanned out
to 314 inches at driven f-lcments (transpose each half.
wave sectlon).

frame. The photograph at the left shows an experi-
mental model built to test the practicality of the
ideas involved; it is not an actual antenna. The
methods it illustrates are in use in a 12-element
144-Mc. array at WI1HDQ. The supporting
skeleton is shown in Fig. 1.

The joints hetween the horizontal and vertical
members of the frame are made with small “U"-
shaped clamps cut from sheet aluminum. Two
of these clamps, shown in flat form at B in Fig.
2, are used at each joint. One of these and a larger
one (A in Fig. 2) hold the 34-inch diameter
frame members to the 1%4-inch vertical support-
ing pipe. The screws and nuts used to hold these
togethershould be 6-32 or larger. The elements are
14-inch tubing, mounted in holes drilled through
the element supports. Each element is held rig-
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All-metal phased arrays for 50 and 144 Mc. The 12-
clement 144-Mec. array, in the middle of the structure,
uses the method of construction described herewith.

idly in place by a small clamp, shown at C, using
4-36 or 4—0 screws and nuts.

The dimensions shown for the c¢lamps apply
only when 34-inch tubing is used for the frame,
1}4-inch for the main vertical support, and 4-
inch for the elements. When made as shown, the
clamps hold the assembly together under tension
a8 the bolts are drawn up tight, and the result
is a very sturdy assembly. 1f tubing sizes other
than those given above are to be used the clamp
size can be determined readily by making experi-
mental clamps of thin sheet metal or stiff card-
board. These can be folded and bent into the
proper shape, checked for size, and then fat~
tened out and used for templates.

There is nothing unusual about the array
electrically. It is a standard 12-element arrange-
ment using six driven elements in phase with re-
flectors spaced 0.2 wavelength in back. The ele-
ments are centered in the supporting members,
and the horizontal spacing between the two halves
of the array is adjusted by sliding the vertical
supports sideways until there is about two inches
hetween the ends of the reflector elements. This
leaves the driven element ends about 314 inches
apart. This spacing is taken care of by fanning
out the phasing sections as they near the driven
elements. The lines are transposed between each
set of driven elements, the system being fed at
the center pair. .

A new type of transmission line recently intro-
duced by Gon-Set is used throughout, for phasing

N2 (f‘) +lg'" - )
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3T o B ©
) i '3 | No.33dnlly
E Pk I il i
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Fig. 2 — Detail drawings of the clamps used to as-
semble the all-metal 2-meter array. A, B and C are
before bending into *U” ghape. The right-angle bends
should be made first, along the dotted lines as shown,
then the plates may be bent around a piece of pipe of
the proper diameter. Sheet stock should be ¥{s-inch or
heavier alaminum,

October 1950

sections and for the main transmission Jine. This
is made of No. 18 Formvar wire, spaced one inch
center to center with polystyrene spreaders every
six inches.

The spacing of the last quarter wavelength
of the line can be changed to make a matching
section, thus avoiding the mechanical and elec-
trical complications associated with the usual
type of separate Q type of matching device. Ex-
perimentation with the feed system showed that
a matching section of approximately 400 ohms
wasg required. This was made by cutting down the
spacing of the last 20 inches of the line to one-
half inch.

The line is made originally by heating the wire
and pressing it into the polystyrene spreaders, the
latter melting at moderate temperatures. It can
be taken apart by holding a soldering iron tip
against the wire until the plastic softens slightly,
when the wire can be lifted out. It is reassembled
at the closer spacing by the same method.

The popular 300-ohm Twin-Lead may also be
used for the transmission line with good results.
The phasing sections should be open-wire line in
either case. The feed impedance of the array was
found to be fn the neighborhood of 350 ohms, so
cither the Gon-Set line or Twin-Lead can be
connected directly to the feed point without a
serious standing-wave ratio. The matching device
is advisable only if a long run of line is needed.
With lengths up to 50 feet or so it is unlikely that
its use would make any noticeable difference.

This new 12-element 2-meter array is now
mounted between the two sections of a stacked
4-over-4 for 50 Mc., in the manner of the “V.H.F.
Sandwich”’ described last year in QST.! The open-
wire line is held in place at various support
points with screw-eye type stand-offs narmally
used for mounting RG-59/U coax. These make
a nice fit around the %4-inch spreaders in the line.

t*The V.H.F. Bandwich,”’ June, 1949, QST, p. 36.
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A Master Control Box for the
Ham Transmitter

Safety and Convenience on the Operating Table

BY DALE R. CLEMONS,* WOBWD

HE importance of a suitable control system
Tfor the ham station equipment cannot be
-& overemphasized. Too many hams put up
with haywire arrangements that are inconvenient
und inflexible and often a danger to both opera-
tor and costly equipment when they might just
as easily have a smoothly-functioning system.

While every operator will wish to reserve per-
sonal choice as to details, one common theme
should be observed. First, the controls and equip-
ment of a similar nature should be grouped to-
gether as a unit at the most convenient spot.
Second, the control unit should be made as flex-
ible as possible to take care of future alteration
and expansion. This means plenty of terminals
which may be strapped together in combinations
to suit a wide range of requirements.

The control box shown in the photograph is
described here as an illustrative example rather
than a model to be rigidly copied. Nevertheless,
it should serve adequately in the majority of in-
stallations. Referring to Fig. 1, the a.c. line enters
at the lower left through the main switch, S,.
This switch turns on all filaments in the trans-
mitter. A separate switch, S;, turns on the re-
ceiver power. For stand-by periods of appreciable
length, T have included L, in series with the trans-
mitter filament-transformer primaries. This re-
duces the filament voltage by about 15 per cent,
but keeps the filaments warm for immediate
operation. Tube life is increased and the power
bill is reduced. 83 shorts out L; when full voltage
is needed. Two lamps, differing in color, serve to
indicate the stand-by condition. L consists of

* 179 Lawton Rd., Riverside, Il

80 turns of No. 18 wire wound on a closed core
having a cross section of about 114 inches. Any
reclaimed 20-watt transformer or choke core may
be used. The winding may be tapped if desired.
The completed job should be impregnated or
dipped in paraffin to prevent hum.

Sp is the change-over switch which performs
all of the functions necessary in switching from
receiving to transmitting. In the transmitting
position, the bottom pole closes the -+ B line to
the monitor, while the top three poles apply
the a.c. line to various control relays. These
include a relay that shorts the receiver input
and opens the receiver screen supply, one
that switches the antenna-tank link coil to the
transmitter link line and another that applies
plate power to the exciter. When Sy is closed, a
relay controlling the plate power for the final
amplifier also will be operated by Ss. (For 'phone
work another control relay, switch and pair of
terminals would be desirable.) Similarly, when
84 is in the upper position, the keying relay will
be closed. Under these conditions, a key plugged
in at J; will operate the keying relay, the receiver-
protecting relay and the antenna relay for break-
in operation. If a separate antenna is used for
receiving, and it is not desired to operate the
antenna change-over relay with the key, the con-
trol terminals for this relay may be strapped in
parallel with the terminals going to the exciter
plate-supply relay instead.

When S; is in the downward position, the key-
ing relay may be operated independently of the
other relays by plugging the key in at J2. The
contacts of the keying relay come back through

the control-panel terminals to P;. This

plug may be inserted in either of the
two keying-filter input jacks, J3 or Ja.
The output terminals of this filter go to
the circuit to be keyed. The lag-filter

A homemade transmitter
control box, showing one
type of construction,
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constants can be varied instantly to suit almost Ss, Sgand R;. Ls is wound on an old core of about
any requirement, from those of an oscillator to 2  the size used in an interstage audio transformer
moderately-powered driver stage, by adjusting of a 10-hy. 30-ma. filter choke. The winding con-
sists of 1000 turns of No. 30 en-
ameled wire and is tapped at five
points. The clamped “E” and “1”

L lamination stacks are separated
o about 0.003 inch with suitable fiber

|

spacmg shims.

S0 is an auxiliary switch for
turning on the transmitter for test
purpases or 'phone operation. If a

Js

0nes

.2,§;§ keying relay is not used, the key
may be plugged directly into the
input of the keying filter. Ss is
provided for closing the receiver

2 g..:_; screen circuit while setting a VFO

on frequency. A pair of terminals
and a jack, J, are also included so
that the headphones may be
plugged in at the control unit if
desired.

An example of construction is
shown in the photograph. Sloping-
°—-——"—] punel cabinets are available on

the market, or one may be made

° PN : o up from sheet metal, such as a
~ chassis bottom cover, if the facili-
ties are at hand. The size will de-
pend, of course, upon how elabo-
rate your control system is going
to be. The homemade box shown
is approximately 4 inches deep,
10 inches long, and 7 inches high.
Such a control box has saved a -
lot of wear and tear on the opera-
tor at W9BWD and he can

<i‘?y('.ml
Is
]
Key

o s & 2 A
eE=s T e heartily recommend some similar
e & 5 % system for all ham stati
<§ 2 N = -« system for all ham stations.

Fig. 1 — Typical control circuit for
the transmitter.
1 — 0.005-ufd. 600-volt paper.
Ca — 0.15-pfd. 600-volt paper.
(i3 — 0.25-pfd. 600-volt paper.
iy = 0.5-ufd. 600-volt paper.
Cip — 1-ufd. 600-volt paper.
(g — 2-pfd. 600-volt paper.
Ciy — 4-ufd. 600-volt paper.
R1 — 1000 ohms, 4 watts, variable.
L1, Lz — See text.
I'), F3 — Power-line fuse.
I, 1o, I3, X4y Is — Indicator lamp.
J1 — Closed-circuit jack.
Jaa Jay Jas Js — ()pen-circuit jack.
P\, Py — "Phone plug.
Sy, S2, S7 — D.p.s.t. toggle.

AL
Fey Ry.

Al
fil.

e b s — D.p.d.t. togyle.
;gé e S5— l'our pole d.t. key switch, neutral
8 3 center position.
- 23 < Se, S0 — S.p.s.t. toggle.
. " < Sg, Sg— Single-pole multitap rotary
= awitch,
v %
23
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Break-In Amplifier Keying

Chirpless Keying for Contests and Traffic

BY R. H. SCRUGGS,* W2FRX

HE article! in March, 1948, QST on ‘“hav-
Ting your cake and eating it, too” described

two ways to obtain break-in performance
with amplifier keying, and it was a big step in the
right direction. However, some of the com-
ponents it called for that I didn’t have in the
junk box weren’t exactly in the 50-cent class.
Probably a few other chaps who need to clean
up their clicks and chirps also don’t have such
items as 375-0-375 transformers, rectifier tubes,
Millisec relays and 6AS7s lying around, so my
less-expensive approach to the problem may be
of interest. _

Basically the system provides for vacuum-tube
keying of an amplifier stage, together with a
circuit that turns the oscillator on when the key
is closed'and holds it on for from 3£ to 134 seconds
after the key is opened. The holding time is
adjustable.

The circuit, shown in Fig. 1, was used with a

*40-15 81st St., Juckson Heights, L. 1., N. Y.
! Goodman, “Improved Break-In Keying.'

To
Amplifier
Cathode

To Heaters

CONTROL TUBE

Hallicrafters HT-18, but it can be applied to
practically any low-power exciter. The HT-18
uses 1 6BA6 oscillator, and the keyed amplifier
stage is a 6L6. The keying circuit of Fig. 1 has
been simplified and made less expensive by using
a transformerless supply, a 6Y6G keyer tube in-
stead of the more expensive 6AS7, and a moderate-
priced relay that has been very satisfactory.

The operation of the circuit is similar to the
original, of course, but & few points of difference
may be worth mentioning. The cathode of the
6Y6G keyer tube is not returned directly to
ground but to a point slightly negative, as de-
termined by the location of the tap on R4 This
is about 20 volts'in my case, and this voltage
counteracts the cathode bias introduced by the
drop across the keyer tube. The tap is set to the
point that gives the same cathode current with
the keyer tube in the circuit (and the key down)
as is obtained through the circuit without™the
keyer tube.

(Continued on page [14)
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Fig. 1 —'The break-in keying system at W2FRX.

1= 0.01-ufd. 600-volt mica.

— 24.-pufd. 150-volt electrolytic.
— 16-pfd. 150-volt electrolytic.
—0.001-ufd. paper.

— 0.003-ufd. paper.

Cg — (L005-ufd. paper.

(7 — 0.1-ufd. paper.

(g — 0.25-ufd. paper.

(g — 0.001-ufd. mica.

Ry — 27 ohms, 1 watt.

R2 — 0.2 megohm, 2 watts.
Ra~—1800 ohms, 2 watts,

R4 — 10,000 ohms, 5 watts (set to give — 20 volts).
Rs — 1-megohm potentiometer.
Rg — 0.2 megohm, 1 watt.
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R7 — 5-megohm potentiometer.

Rjg, Rjp—- 1 megohm, }4 watt.

Ry -~ 470 ohms, 4 watt.

Ry — 20,000 ohms, 5 watts.

Ry2 — 10,000-0hm wire-wound potentiometer.

Ry3 — Receiver r.f. gain control.

Ly —— 50-ma. filter choke.

RFCy— 2.5-mh., r.f. choke.

Ry — 10,000-ohm relay (Potter & Brumfield 90-LM5-
10000).

S1 — D.p.s.t. toggle.

3y — Single-pole 4-position rotary switch.

33 ~— S.p.s.t. momentary, toggle, or microswitch.

SR — 75-ma. selenium rectificr.

T'y - 6.3-volt transformer.

QST for
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External Noise at 28, 50 and 144 Mc.

qEPTEMBER, 1950 QST described a family of
) crystal-controlled converters for use on 10,
6 and 2 meters. They were designed to have low
noise figures, and they go about as far in this
direction as is possible at present with conven-
tional tubes and tank circuits. The 10-meter job
was checked at well below 3 db.; 6-meter one is
nearly as good, and the 2-meter figure runs around
5 to 6 db. This is far better than commercially-
wvailable receivers for these frequencies will do,
when measured on the same set-up,! and well be-
low most homebuilt jobs currently being used.
With this gear we have the satisfaction of know-
ing that if a signal can be heard in our location
with any sort of conventional receiving device,
these converters will bring it in.

The location is an exceptionally good one, too
~— high on a hill well out in the country, remote
from any form of man-made noise, so the low-
noise characteristics of the converters show up to
the best possible advantage. Previous experience
has shown that this situation gives us a consider-
able advantage on 28 Mec. over the fellows in the
heavily-populated cities, where the man-made
noise level is generally higher, even when rela-
tively ineffective receiving equipment is used at
WIHDQ.

We anticipated a further improvement when
the low-noise front ends were put to work, par-
ticularly on 10 and 6. On 2 we had been using
low-noise technique for some time previously, so
only the stability angle of the crystal-controlled
job could be expected to contribute to our receiv-
ing effectiveness on that band. On 28 Mc. the
weak-signal readability was better with the new
converter, but the variable nature of the recep-
tion on that band made it hard to suy just how
much improvement was being realized. On 50
Mec., however, we expected an immediate and
nbvious change for the better. The converter in
use had been checked at about 6 db.; the 3-db.
noise figure in the new job should help the read-
ability on weak signals, it seemed.

A barely-audible c¢.w. harmonic was used first
for comparison between the two converters.
Using the same receiver as an i.f., the signal was
picked up with first one converter and the other,
checking the signal for S-meter rise over the
noise level, and for readability by ear. Alas —
there was no difference whatever! The rame
turned out to be true in listening tests on various
'phone signals we could hear on 50 Mec. The
crystal-controlled job gave beautifully stable
reception, but once the signal was tuned in prop-
erly on the tunable job the readability was exactly
the same. When the signal went into the noise

t Using the noise generator deseribed in QST for August,

1949,
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on one converter it was in the noise on the other.
There was nothing to choose from between the
two.

This started us checking noisc on the antenna.
For days and nights on end we checked the
noise level picked up by our 10- and 6-meter
beams in various directions. The converter gain
control was set up so that the S-meter read SI,
with a 300-ohm carbon resistor connected aeross
the antenna input of the converter, and the input
circuit peaked carefully. Then the antenna was
plugged in and readings taken. On 50 Mec. there
was never less than 2 S-units increase in noise;
on 28 Mec. never less than 3. Average was 214
S-units of noise on 50 Me. and 414 on 28 Mec.;
this with a 3-element array on 10 and a 4-element
on 6. The noise was not the result of regenera-
tion, by the way; with no resistor load the noise
reading was slightly less than with it. And with
a nonresonant antenna (for example, the 10-
meter beam connected to the 6-meter converter)
there was only a very slight indication of an-
tenna noise.

The noise readings have been taken at all
hours, in all directions, and during all types of
propagation conditions. The noise is always
there, and it is considerable, though it may in-
crease when the bands in question are open for
DX propagation of any kind, and occasionally
when they are not. Solar noise, for instance, was
observed one night just at sundown, when lining
the 50-Me. array up on the setting sun resulted
in 9 S-units of noisc. This racket disappeared
and the reading dropped back to normal very
shortly after sundown. A similar though less
marked effect has been observed in the east
on a few mornings.

Checks have also been run using a General
Radio Audio Output Meter to record the change
in noise, with and without the antenna. This is
done with the a.v.c. off, of course. The lowest
value of 50-Mc. noisc recorded in this way is
7 db.

All this indicates to us that much of the talk
about low-noise front ends making it possible to
hear signals on 50 and 28 Mc. that you never
knew were there previously is an overenthusi-
astic view of the potentialities of the low-noise
r.f. section. True, there are plenty of receivers
now being sold that can be improved markedly
by the addition of a low-noise front end, but this
may be at least partly because the receiver in
question is lacking in gain, especially in the
lower-priced jobs. That lack can be made up in
the i.f. system, or even in the audio. Low-noise
front ends will help in weak-signal work only if
the noise coming in via the antenna is lower than
the receiver’s noise figure. Tf the external noise is
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already higher than the receiver noise tigure, all
& low-noise front end will get anyone is higher
S-meter readings. There will be no improvement
whatever in readability, no matter how good the
front end may be.

When we go to 144 Me., however, the picture
changes markedly. Here the same test shows
only one-half S-unit of antenna noise, and an
output-meter reading of about 2 db. Now we
can go to work on the front end — on a frequency
where front end design in commercially-available
equipment is generally poor. Let’s say you have
a 522 front end, whose noise figurc may be as
bad as 20 db., if it has had no special attention
in the conversion process and is equipped with
the original 9000-series tubes. If you change to a
low-noise converter ahead of a communications
receiver you can get down to perhaps a 5-db.
noise figure. Then, if you have only 3 db. of
noise from the antenna, you will be able to read
signals that are as much as 12 db. weaker than

before. Put it another way: the fellow who
was just barely readable with 100 watts input
can now drop to 5 or 6 watts and continue with
the same readability when you switch receivers!

As we go higher in frequency the improve-
ment to be obtained from low-noise front ends
becomes more marked but it is also much more
difficult to achieve, so even here again the
problem is first to get adequate gain. The real
criterion, on any f{requency, is whether the
weakest signal is unreadable because it is buried
in the noise, or whether, if you could turn the
gain control up another notch, you might be
able to copy him. If loss in the noise is the limit~
ing factor, and that noise is coming in on the an-
tenna, then no super r.f. stages will help you one
bit. If the noise stays up at the same level when
the antenna is replaced by a load resistor, then
you need to go to work on the front end of your
receiver, no matter what band you're listening
on.— E.P.T.

Tuning and Checking S.S.B. Signals

ONE of the hazards of amateur operation these

days is the threat of TVI. The word *threat”
is used deliberately, because it is sad but true,
as many hams can attest, that the threat is always
there. Even after you get your rig cleaned up to
the point where vou don’t bother the viewing of
any of the local stations, some joker is liable to
call you on the 'phone during a QSO to tell you
that you’re breaking up his 130-mile reception
of some snowy signal he never saw before. You
try to explain a few of the facts of life, such as
“service aurea,” “temperature inversion,” ‘‘ —80
db. harmonics” and the like, and he tells you
how much he paid for his television set. You
finally hang up in varying degrees of disgust,
muttering, “If only those guys weren’t so
dumb!” or “Why don't they ever learn a little
about how things work?”

Naturally, you would expect in a technical
hobby like ours, where everyone is supposed to
have at least a nodding acquaintance with how
things work, that no ham would lay himself wide
open to the same under-the-breath mutterings,

up evervthmg " You try to explain that the re-
ceiver’s a.v.c. is probably the culprit,’ and the
usual reply is to the effect that “If s.8.b. is going
to do that to our [price given] receivers, it
shouldn’t be allowed on the air.” The s.s.b.
operator signs off muttering, quite justifiably,
“If only those guys weren’t so dumb!” or “Why
don’t they ever learn a little bit about how things
work? "’

So what? So this. If you have been guilty in
the past of a display of ignorance or you would
like to avoid it in the future, we will tell you
how to check a s.8.b. signal and give an accurate
report. It is true, of course, that some s.s.b.
signals do take up more room than necessary,
just as some a.m. and n.f.m. signals do. However,
a good 8.8.b. signal takes up little more than half
the spectrum space of the best a.m. signal, so
whenever you tell a s.8.b. station he is “broad”
you're saying he is badly out of adjustment. In
most cases he isn’t broad, and it is your receiver,
not his transmitter, that is at fault, but here’s
how you can be sure. On your receiver:

but many do. ‘Lo paraphrase the first paragraph, 1. Turn the r.f. gain very low.
one of the hazards of single-sideband operation is 9. Turn the audio volume up high.
that of heing told by some joker that “Your 3. Turn off the a.v.c. (O-F-F, OFF!).
signal is all over the band” or “You're husting 4. Turn up the r.f. gain until you can hear the
signals comfortably, and no
SIGNAL A SIGNAL B farther.
— ____-_NJAt_.___....\ :I.iN«ALg\ 5. Look around the band
v and see if the s.s.b. signal
) ! really does occupy a lot of dial
! space (compared to the other
I l ' l i a.m. signals on the band).
S I P | 4 ! ] ! ! I 1 : Of course you won't be
3300 3905 3910 3915 3920 3025 able to understand what the

FREQUENCY (Kc)

I ig. I-— An instantancous frequency-vs.-amplitude re presentation of a
portion of an amateur band. Signals A and B are a.in. signals, and C is a single-
sideband ﬁupprcssed carrLer signal, Signal C is using the lower sideband, und

the suppressed carrier is represented by the dashed line.
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s.8.b. station is saying, be-
cause we left out something,

! For an explanation, see ** .
The Other Foot,"” QST, April, 1949
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but you can check on his “spurious” signals
under these conditions. The more selectivity
vou have in your receiver the better the check.
and a real good test should be made with the
crystal filter in. The whole point of the procedure
outlined above is to insure apainst receiver over-
load. If vou follow the instructious, your receiver
won’t overlosd, aund you should be able to give
the s.s.b. a fair check. You will find that you can
receive a.m. and n.f.m. signals with the receiver
set up this way, so obviously it is the proper
receiver condition when you are trying to copy
a.m. or n.f.m. that is only a few ke. away from
a 8.8.b. signal. Remember this, and the next
time (or the first time) s.s.b. scems to break up
your a.m. reception, try your receiver set up this
way before you call the s.s.b. station a lot of
fancy names. As a matter of fact, your receiver
should be set this way when checking the band-
width of a.m. or n.f.m. signals, not with the a.v.c.
on as some misguided individuals do. To check
with the a.v.c. on requires a receiver that is as
sharp or sharper than the “super-selective c.w.”
variety.

Tuning In a S.S.B. Signal

If you have come along this far, you're prob-
ably pretty sincere about doing an honest job in
the receiving field, so let’s take a look at how to
receive a s.8.b. signal properly. 1t is a lot easier
to do if you have a mental picture of what’s
going on, so let’s assume that an instantaneous
picture of a 25-ke. section of the 75-meter sub-
band looks like Fig. 1. Signal representations of
this kind were discussed u few months ago,?
in case you aren’t familiar with them. Your re-
ceiver can be considered a sort of ‘“peephole”
that you slide back and forth across the band.
If you were going to build a working model of
this receiver-operation picture, you would cut
out a long strip of cardboard, as shown in Fig. 24,
and noteh it as shown. The width and shape of
the notch varies somewhat with the type of
receiver — the more selectivity you have, the
narrower this notch would be. Your working
model would consist of this cardboard strip laid
on Fig. 1. Turning the tuning knob of the re-
ceiver corresponds to sliding this strip back and
forth across the band. When the tuning scale on
your receiver indicates “3903 ke.” it corresponds
to the notch being centered on 3903 ke. on Fig. 1,
and all you could sce (and bear) would be ** Signal
A” and a bit of “Signal B” that also shows
through. With the notch centered on 3911 ke.
you would see (and hear) only “Signal B,” and
with the receiver (cardboard scale) centered any-
where from 3918 to 3921 ke. you could see all of
Signal C.

After you have moved the notched cardbonard
mentally across the band a tew times, you're
ready for the next step. Forgetting the band for
4 minute, visualize the notched cardboard with u
small piece of celluloid mounted on it. This cellu-
loid has a single vertical line scribed on it, repre-

“*“How To Visualize 8 'Phone Signal,” QST, July, 1950.
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Cellutoid

Scribed Line

©

Fig. 2 -— Parts required for model receiver to be used
with Iiig. 1. The strip at A could be a piece of cardboard,
notched as shown to represent the "pass-band.” A cellu-
loid slider with a line scribed on it, to represent the b.f.o.
frequency, would represent the b.f.o., as shown at B.
With b.f.o. on, the celluloid slider would be clipped on
the cardboard strip, as shown in C. Thus A represents a
receiver with b.f.o. off, and C with b.f.0. on.

senting the beat-oscillator frequency. A working
model would look like Fig. 2B. Assembled on
your receiver mode}, it would look like Fig. 2C.
Your b.f.o. adjustment on your receiver is the
same as moving this celluloid clip with respect
to the notch on the cardboard, but your tuning
knob moves the cardboard strip and the celluloid
together. This simply means that the relationship
between b.f.o. frequency (Jine on celluloid) and
the receiver passband (notch in cardboard) is
constant with receiver tuning.

Your receiver with b.f.o. off looks like Fig. 2A
-1t looks like Fig. 2C when the b.f.o0. is on.

Now you're ready to tune in that s.s.b. station,
represented by Signal C in Fig. 1. With b.f.o.
off, tune your receiver until Signal C is centered
in the passband. As mentioned before, any set-
ting between 3918 and 3921 would allow him to
come through, and he would be centered at
3919.5 ke. You can do this with the a.v.c. on,
telling when you have him ceutered by the point
where he kicks the S-meter the highest, or you
caun do it with the a.v.c. off and the receiver set
up us described earlier, with the r.f. gain backed
down, in which case yvou tune aurally for maxi-
mum sound on peuks. In any event, center him
und then turn the r.f. guin down, a.v.c. off, the
audio guin up, and then turn on the h.f.o. Vary
the b.f.o. frequency slowly back and forth until
the speech becomes recognizable and you can
copy the voice. This corresponds to sliding the
celluloid scale back and forth until vou have the
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seribed line exactly or very close to superimposed
on the dashed line in Signal C. (The dashed line
represents the suppressed carrier.) Sit back and
relax — you have just accomplished something
that amateurs with 25 years of experience have
found difficult or impossible!

It should now be obvious that if the b.f.o.
were originally set on the proper side of the pass-
band, you could have done the tuning with the
main dial alone, and this is generally a little
easier to do, particularly with receivers with slow
tuning rates. On some receivers, however, the
h.f.0. tuning rate is slower than the main-dial
rate, and that is why we described it this way.

Since some 8.8.b. stations ue the supper sideband
and some the lower, it is also apparent that set-
ting the b.f.o. with respect to the passband for
one 8.8.b. signal is not necessarily correct for an-
other, but it will be right for all s.s.b. signals
using that same (upper or lower) sideband.

Now that you know how to tune in the s.s.b.
signals, you may still not understand why you
have to do it this way, instead of just using the
same technique as in a.m. If so, go back to the
earlier article ? and read up on suppressed-carricr
signals. If you want to know why these fellows
are using s.s.b., work one of them and ask him.

-—B. @,

Driven-Element Length

{The discussion below, u letter from W1BOD,
not only will be of practical value to those who may
have run into difficulty in the adjustment of parasitic
heams, but throws new light on the subject generally.
------ - Ep.]

r[um comments in July QST concerning beam-
L element lengths and their effect on s.w.r.t
bring up a point concerning element lengths in
two-element parasitic beams which has not been
discussed in any amateur literature, as far us
I know.

I have been a booster of two-element beams for
some time, because I am not convinced that the
improved performance of three-clement beams

t Technical Topics, ‘' Radiator Length and the (iamma
Mateh,” QST, July, 1950.

offsets their size and mechanical complexity.
The first two-e¢lement heam I built was for 10
c.w. I used a 0.1D combination with 300-ohm
feed and a “I'’-match. For element lengths, I
uscd those given in the A.R.R.L. Antenna Hand-
book for three-element beams. After interminable
trips between the cellar and the roof, it became
apparent that the s.w.r. could not be brought
to low values with any adjustments of the “T”-
match, The s.w.r. indicator was a “twin-lamp”’
device. Just as described in your note, it ap-
peared that the load on the transmission line
must have a reactive component that could only
be tuncd out at the antenna tuner, and adjust-
ment of the element length was in order. Length-
ening the driven clement brought the s.w.r.
down to the point where the one lamp filament
was almost burning out, with

- N

the other filament showing no
color at all.

TN

The lengths finally used
were appreciably longer than
those for three-element beams.

]

The radiator length was
17.33’, and the director length

was 16’ 5”. This would give a
megacycle/foot factor of 486
for the radiator for the fre-
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quency to which it was tuned
28.050 Mec.).
Last month I completed a

Oriven Element— Mc.

20-meter two-element beam
ialso 0.1D, 300-ohm ¢T’'-

match), and while I should
have profited by my 10-meter
experience, I once more used

Handbook dimensions for the
initial set~-up. Again, the same
difficulties were encountered.

L

Fig. 1 Resonant frequency
of driven element as a function of

parasitic-element length when the
¢lement spacing is 0.1 wavelength.

SBiENT The data may be scaled to lower

2 [l frequencies if the length/diameter

8 2 22 24 26 28 30 a2 34 36 38 ratio (360) is maintained approxi-
Length of Parasitic Element—Inches mately.
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Fig. 2 ~-Same as Fig. 1, but
with 0.2  wavelength  clement

apacing.
¢

®

Measuring the resonance of
the radiator with a dip meter
showed it to be around 15

ant—Mc.

‘\

\

. . ?Ac
Me. Again lengithening the

radiator brought the s.w.r.

RESON
" DRIVEN

Driven El
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IANT FREQUENCY
ELEMENT ALONE

down beautifully. Actually,
the radiator length came out
at 35.5’, or u megacycle/foot

factor of 497. The director
wag 7 per cent shorter.

|
\

In analyzing the two situa-
tions, it seemed reasonable
that the addition of a director

|

would introduce reactance
into the radiator and modify
its resonant frequency. If the

ORIVEN

ELEMENT 4o

P14

LENGTH

parasitic element were a re- d
flector, it would add reactance

of the opposite sign and hence reduce or even
nullify the effect of the director. 1f such were the
case, the element lengths in two-element beams
must be fundamentally different from those in
three-element beams.

hixperiments with a grid-dip meter and some
lengths of wire making up simple beams at about
240 megacycles demonstrated this length varia-
tion between two- and three-clement beams
beautifully. Attached ure two graphs (Figs. 1
and 2) showing the variation in resonant fre-
quency of the driven element as the length of
the parasitic element was varied. One is for 0.1-
wavelength spacing, and the other is for 0.2-
wavelength spacing. The material used was
0.065" diameter brass wire which gives a length/
diameter ratio of 360. This is about the value used
for beam elements at lower frequencies. The dip
meter was lightly coupled to the driven element
at the center. All elements were straight lengths
of wire with no loops for coupling.

As you can see, when the parasitic element is
shorter than the radiator (i.e., a director), the
resonant frequency of the driven element is
raised by an appreciable amount. Similarly,
when the parasitic element is longer, the reso-
nant frequency of the driven element is lowered.
For director operation, the megacycle/foot factor
comes out about 485 for 0.1-wavelength spacing.
For reflector operation at (0.2 wavelength, the
factor is 451.

As was suspected in the first place, it is inter-
¢sting to note that the effect of a director at 0.1-
wavelength spacing is just about the same us
that of a reflector at 0.2-wavelength spacing, but
with opposite sign. Accordingly, a 2414” reflec-
tor was placed at 0.2 wavelength and a 22.5"
director at 0.1 wavelength. The resonant fre-
quency of the driven element when this three-
element array was measured came out, for all
practical purposes, the same as that of the ele-
ment alone or 240 megacycles. This would give
a megacycle/foot factor of 470, which is pretty
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24 = 28 3 32 34 36 38

Length of Parasitic Element— Inches

close to what is ordinarily used for three-element
beams.

1t is also interesting that these curves show
that the effect of a reflector seems to be greatest
at 0.2-wavelength spacing, while that of a direc-
tor is most pronounced at 0.1 spacing, which
may account for the commonly accepted fact
that 0.2R/0.1D combination gives optimum gain.

Of course, depending on the director tuning,
the megacycle/foot factor can be anywhete from
470 to 500 or so for 0.1D directors. For 0.2R
reflectors it is 470 to 455. In any case, the impor-
tant thing is that three-element lengths do not
apply to two-element beams. As for the length
of the reflectors and directors themselves, I as-
sume that the four per cent shorter than the
radiator for the director, and five to six per cent
longer for the reflector, still applies and seems to
fit the right spots in the curves.

It is unfortunate that these data could not be
combined with front/back ratio and gain, but
that gets a bit too complicated for the time I
have available. — F. M. Dukat, W1BOD

Y- Strays "5

A pew miniature magnetron developed .by the
Signal Corps is ouly four inches long, lead-pencil
size in diameter, and operates at less than 100 volts
anode potential. - Ohmite News

An enterprising amateur in VP$ recently sent
some lottery tickets to a Canadian amateur via the
ARRL QSL Bureau system. The tickets were in a
sealed envelope addressed to the Canadian in care
of QSL Manager VE3QB, and the latter merely
readdressed the envelope without opening it. The
post office authorities, however, spotted the lottery
tickets, with the result that VE3QB lost his mailing
privileges for about nine days until the matter was
cleared up. Amateurs are reminded that the sending
of lottery tickets through the mail is prohibited by
postal regulations in both Canada and the United
States.
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Building a Rotatable End-Fire Array
| for 10 and 20

A Simple and Inexpensive Two-Band Beam Antenna

BY FRED W. WALTER,* WS8TWQ

iy URING the past few years the popularity of
D three- and four-element parasitic arrays has

grown by leaps and bounds. In many ways
this has been enhanced by such constructional
advantages as the availability of light-weight
metals for the elements and the crying need for a
more-efficient antenna system to combat crowded
band conditions. For the amount of money ex-
pended, these antennas, when properly erected
and adjusted, give unparalleled performance on
the band for which they have been designed.

However, antennas of this type have three
serious drawbacks. The parasitic array may be
used on one band only.! If operation is desired on
ten and twenty meters, it is necessary to stack
two such antennas, one above the other, on the
same mast, each with its own transmission line,
or common-line change-over relay, or a separate
tower for each antenna must be provided. The
latter may be prompted by the inability of the
mast to support two antennas because of the
weights encountered and the increased wind
resistance. Thus two-band operation often neces-
sitates two complete antennas, practically dou-
bling the cost.

The second and probably most important
drawback is that although the properly-adjusted
three-element beam may give 7-db. gain over
that of a half-wave antenna, it is difficult to
adjust for such performance. Close-spaced heams
are very sharp in tuning because of the low
radiation resistance. Furthermore, most parasitic
arrays are not mounted on masts that permit the
operator to make adjustments of reflector and
director length, as well as dipole length, for best
front-to-back ratio or forward gain. This is
further complicated if both ten- and twenty-
meter parasitic arrays are mounted on the same
mast. At best, many parasitic arrays are adjusted
on the ground, or a short distance off ground.
Thus over-all gain may drop from 7 to 5 or 4 db.
when the beam is hoisted in place.

*47683 Grace Road, North Olmsted, Obio.
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Fig. 1 - {A)— Sketch of the two-band end-fire
array with dimensions. (B) — Voltage-wave patterns
for 10 and 20 for various fecder lengths,

Thirdly, although there are many advan-
tages to having maximum directivity in one
direction only, it becomes a drawback in DX
contests, since many minutes are wasted in
rotating the beam through 360 degrees to scan
every direction. Many contacts are missed
entirely because both received and transmitted
signals are seriously attenuated in directions other
than that in which the antenna is pointed.

Would it not be much more satisfactory to make
usc of un 8JK antenna system that practically
assures the operator of 4- to 5-db. gain on two
bands, requires no adjustment, may be arranged
for ten- and twenty-meter operation, utilizes one
transmission line and one antenna tuner, is

! This does not apply to ispécial systems, such as Pichitiho:
ST, Oct., 1948, and McCullough, QST. Dec., 1946.

¢

The bamboo poles are reinforced near the center with
strips of packing-case wood.
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The wire e.ements of this end-fire array are supported
on a light framework of bamboo poles.

¢

physically narrower and weighs less than a close-
spaced twenty-meter parasitic three-element
array, and, best of all, does not require critical
adjustment?

Construction

Such an antenna answering the above descrip-
tion has recently been constructed at a total
expense of less than $10.00, including two quarts
of paint and welding of the steel mounting plate
and two-inch pipe flange. The antenna is not
heavy; it weighs in the neighborhood of 50
pounds complete. Its construction is novel, and it
makes use of aluminum clothesline wire for the
antenna elements and Brazilian bamboo for the
supports. It is extremely strong and has with-
stood heavy winds with no ill effects. The lumber
used was scrap 1 X 3-inch pine salvaged from
packing boxes. Since the scraps were not long
enough, two pieces were bolted together to form
each of the four supports, as shown in the photo-
graphs. Were this antenna to be constructed
with purchased lumber, ! X 3-inch boards ap-
proximately 8 feet long would suffice. The
bamboo poles were originally 18 feet long. After
attaching these poles individually to the boards
with [Y4-inch “U” holts, they were cut off at
about 11 feet. This trimming was done after the
antenna was strung in place, and the proper
amount of “bow’” achieved. The triangular
superstructure, also constructed of 1 X 3-inch
lumber, is about 30 inches high and supports the
center spreader and feeders. The center spreader
support also is made of Brazilian bamboo trimmed
to a length of 6 feet. The junction of the alumi-
num wire and the copper-wire feeders is securely
clamped to insure the best possible joint. Follow-
ing the joining of the fecders to the terminals of
the aluminum wire, the joint was securely taped
to resist moisture. This is necessary because of the
electrolytic action which may occur in time at
the junction of dissimilar metals.

Dimensions

Since the antenna was designed for operation on
ten and twenty meters, the dimensions followed
arce more or less a compromise to insure the best
possible two-band operation. As an example,
antenna handbooks indicate that maximum gain
for two parallel half-wave elements combined in
an end-fire array having currents 180 degrees out
of phase occurs when the spacing between ele-
ments is 14 wavelength. A compromise in the
case of the antenna described makes the spacing
5.75 feet which corresponds to & spacing of 1§
wavelength on ten meters, and 3{, wavelength on
twenty meters. The antenna dimensions have

teq

Asimple “A”-shaped structure ut the center holds the
middle spreader.
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been computed on the basis of a frequency of
28.6 Mc. and, correspondingly, 14.3 Mec. Also, the
longitudinal spacing between the elements is not
critical on twenty meters, but should be about 2
feet on ten meters so this has been taken into
consideration. Fig. 1A shows a sketch of the
antenna system with dimensions.

Although the antenna length is not eritical for
any particular frequency for the 8JK array, it is
absolutely essential that each element making up
the beam be exactly the same length. In the case
of the antenna described, each element is 16.4
feet in length. The array described results in a
four-element beam on ten meters, and a two-
element beam on twenty. Once this antenna has
been constructed, no pruning is necessary; it is
merely hoisted in place to the top of the mast
after it is constructed and there it remains. It is
a bidirectional beam, necessitating a rotation of
only 180 degrees for complete coverage.

The antenna described makes use of an open-
wire line with 3-inch spacing. Its over-all length
to the antenna tuner was made suitable for volt-
age feeding on both ten and twenty meters. The
variable capacitor used in the tuner is of sufficient
capacitance to allow tuning to resonance on both
bands. Therefore, it is necessary only to tune the
tuner to resonance; provided the tuned line is
of proper length, no change from series to parallel
tuning is required. The sketch of Fig. 1B indi-
cates that a feeder length of 50.3 feet has been
chosen, but equal results may also be obtained
with feeder lengths of 16.8 feet, 83.9 fect, 117.46
feet, etc. Of course, the feeder lengths indicated
are those calculated. They may be pruned to
optimum with the aid of a grid-dip oscillator.

An 8JK antenna need not be eclaborate nor
expensive. It is extremely flexible, and without
doubt provides the least-expensive sure-fire urray
for two-band operation.
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TheWorld Above 50 Mc.

1 25 vears at avnermencra have

CONDUCTED BY E. P. TILTON,* WIHDQ

HE v.h.f. news for August can be summed up

in one word: aurora/ Though we think of

spring and fall as the major aurora periods,
August brought two of the most remarkable
aurora openings in v.h.f. history. A display of
“northern lights” on the 7th, reported over much
of Northeastern U. S. as one of the most brilliant
in recent years, was accompanied by a splendid
opening of both 50 and 144 Mec. Again, beyin-
ning on the evening of the 18th and continu-
ing intermittently through the early hours of
the 20th, the v.h.f. bands saw unprecedented
aurora activity.

With nearly 15 years’ experience to draw on,
the 6-meter gang know what to expect of iono-
sphere storm periods, but even old hands at the
game were in for a treat in these sessions. On
144 Me. the news of July’s aurora DX had

spread rapidly. No longer did the appearance of -

aurora on lower frequencies catch the 2-meter
fraternity napping. From North Dakota to
North Carolina and from Mississippi to Maine
the reports came rolling in. States and call area
totals rocketed upward as paths of as much as
900 miles were spanned on 144 Mec. DX up to
1200 miles was worked on 50 Me.

It would be impossible to discuss all the work
in detail, but as the results are of more than
ordinary interest DX reports received to date are
given in condensed form at the end of this de-
partment. If you find this listing helpful, please
let us know. Or better yet, send in a record of the
unusual stuff you hear and work, for future use.

An intriguing angle in aurora work is that
“location” probably has less to do with success
in working aurora DX than in other forms of
extended-range v.h.f. work. iiven a good an-
tenna system (the bigger the better), a stable
and sensitive receiver, a nodding acquaintance
with the code, and a willingness to dig for the
weak ones, almost anyone can make out well in
aurora openings. Being on top of the highest hill
in the county never hurt any v.h.f. man, of
course, but if you are down in a hole and have
shied away from v.h.f. work on that account,
take heart -— aurora DX may be for you.

Though the aurora activity took first place in
nearly everyone’s attention, there were other
interesting doings on the v.h.f. bands. The
sporadic-£ season, as if to compensate for its late
start, continued well into August, with skip
openings coming frequently up to about the
middle of the month and occasionally thereafter.
Tropospheric openings of major importance, con-

* V.H.F. Editor, QST.
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TROPOSPHERIC RECORDS
SHATTERED!

W2BAV Works Missouri, Iowa and
Kansas on 144 Mec.

This was the one Bill had been waiting
for. Last winter he had picked Red Hill,
Claryville, N. Y., as the site for his biggest,
swing at the v.h.f. records. Since early
spring he’d been hard at it, getting operat-
ing quarters built, power lines run, and
gear installed.

Red Hill is a 3000-foot elevation, with a
clear shot, west for many miles. The rig at
W2BAV is a kilowatt job, with a 48-
element rotary and a hot receiver to give it
real authority.

All this began to pay off on the night of
Sept. Tth. Beginning at 10:20 EDST, and
continuing on to 4 A.M., W2BAV worked
21 W8s, 29 W9s, and WEONQ, Independ-
ence, Mo., WGMNQ, N. Kansas City, Mo.,
W@ZJB, Gashland, Mo., WGEMS, Adair,
fowa, and W@DSR, Greenleaf, Kans., on
144 Mec. The W0s are all well over 1000
miles, with WIDSR apparently just a few
miles short of the 1200-mile record.

More details next month.

spicuous by their absence heretofore in 1950,
were showing up here and there. Some indication
of the possibilities in this field were indicated
when Nova Scotia and Southern Virginia were
hooked up on August 25th with S9-plus signals
each way on 144 Mec. Carolinas, Gicorgia and
Florida next?

Numerous “firsts” were written into the v.h.f,
record in August. Among these were the first
W1-W9 and W1-VE3 2-meter contacts, handed
to your conductor by WOUCH and VE3AIB.
W2NLY, Oak Tree, N. J., accounted for the first
work from his state to Illinois, Kentucky and
Michigan, with WOFVJ, W4MKJ and WSRWW
at the other ends. W2EH slipped in ahead of Jim
to make the first New Jersey-Indiana contact
with WOUCH. Aurora contacts between W5JTI,
Jackson, Miss., and W8WRN, Columbus, Ohio,
and W4AO. Fulls Church, Va., and WOIHD,
Qverland, Mo., are believed to have heen firsts
for 144-Mec. work between these states. W2PAU’s
contact with W8EP is probably the first between
New Jersey and West Virginia. The best two-way
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DX yet reported is about 750 miles, but several
heard reports indicate that aurora DX on 144
Me. may eventually reach 1000 miles or more.
The opening of the 7th was a relatively short
evening affair, beginning around 7:15 EST, per-
haps an hour after the first indications appeared
on 28 Mec. It was about over by 8:45, when the
vigible display flickered out. On the 18th the
opening was similar though shorter, 2-meter DX
being reported only from about 8 to 9 p.m. EST.
The aurora condition remained in evidence on
lower frequencies, however, and the 2-meter
band was open again the following morning,
probably before anyone was on hand to take
advantage of it. DX contacts were reported as
early as 7 A.m. CST, when W9FVJ and WPIHD
got under way. Eastern operators found contacts
possible at this time, and reports indicate that
2 meters was open until about 11 EST, reopening
again in the early afternoon, and remaining active
until 3 or 4 A.M. on the 20th. This is by far the
longest opening, and the most extensive geo-
graphically, yet observed on 144 Mec. The work
by W5JTI, Jackson, Miss., is believed to be the
southernmost observation of 2-meter aurora
propagation. There are some as yet unconfirmed
reports of Florida activity. If anyone has more

2-Meter Standings
Call Call
States Areas Miles States Areas Miles

WI1HDQ 15 8 650 W5JTI 14 5 660
WIPIV 13 5 550 WSERD R 3 570
WiIBCN 12 4 50 W5ML 8§ 3 560
WICTW 12 4 500 W5VY 7T 3 120
WI1REZ 14 - WSIRP 6 2 400
W1JSM 10 4 - W5JILY 2 1 1000*
WI1GJO 0 3 - .

W6ZEM/8 1 1 415
W2NLY 17 6 750 W6DLR 1 1 190
W2PAU 15 6 740
W2NLY 14 6 570 W8SWIC 19 7 700
W2NGA 13 5 - W8WXV 18 8 1200
W2DFV 13 5 350 WSUKS 18 7 720
W2CET 12 5 405 WSBFQ 18 7 600
W2DPB 12 5 50 WSWRN 16 8 870
W2WLS 12 4 - WSWSE 14 8 620
W2QNZ 1mn 5 - WS8RWW 14 7 500
W2NPJ 11 5 500 WSCYE 12 6 -
W2FHJ 11 4 - W8CPA 12 - 650
W2PJA 10 4 - WSFQK 17 -
W3RUE 16 7 760 WIUCH 17 7 850
W3EKBA 13 6 - WIFVJ 15. 6 660
W3OWW 13 6 600 WIIMS 13 6 600
W3GKP 13 6 610 WOPK 10 5 -
W3KWL 13 8 480 WIGLY 10 5 525
W3KUX 12 5 575 WOUIA 9 6 510
W3PGY 12 5 - WINFK 8 4 410
W3NKM 12 5 ~ W90BW 8 4 -
WSLMC 11 4 400

WONFM 14 7 660
W4HHK 14 5 650 WPEMS 3 5 830
W4JIFU 13 5 650 W@IHD 12 & 725
W4IKZ 13 5 500 WUWGZ 10 4 760
W4CLY 12 5 20
W4FJ 12 5 450 VE3AIB 10 8 600
W4FBJ 115 - VEIQY w 4 720
W4JDN 11 5 -~ VE3BPB 6 4 -
W4MKJ 10 5 475 VE3BQN 5 4 540
WAIFV 9 5 80 VEEAH 4 4 380

* Crossband
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information along this line we’d like to have it.
Was W4AOK in Florida actually in there, as
some have reported?

With all this surora activity on 144 Me. the
question arises about the possibility of similar
DX on 220 and 420. It took high-gain antenna
systems, low-noise receivers, and fairly high-
power c.w. transmitters to open our eyes to the
2-meter possibilities. How long is it going to be
before 500 miles or more is spanned on 220 or 420
by similar techniques?

Here and There on 6 and 2

Minneapolis, Minn. — Once the middle of August is past
a 50-Mec. man usually feels that his chances of picking up
new states are low. Thus WATKX was mightily pleased
when the aurora of Aug. 18th netted him WBAEH, Ogden,
Iowa, for No. 45. He hastened to write out a card informing
us of the fact. Then, before mail time the following morning,
he caught W8YLS, Palmer, Mich., for No. 46. When things
died down around noon he penciled the late information
across & corner of the postcard and went out to mail it,
well satisfied with two new ones in as many days. Then he
came home and found 6 open again, this time to North
Dakota, where WOMEK was on hand to provide No. 47.
Like many Midwesterners, Bob now needs only Nevada.

Wakefield, Mase.-— During the aurora session of Aug.
7th, W1EKT heard a W2 calling CQ on c.w. At the con-
clusion of the transmission the last portion, consisting of the
call and K, were heard repeated with about a 2-second delay,
and much wesker. The question is, where was that signal
going all that time? At 186,000 miles per second it could
cover quite a bit of territory in something over 2 seconds!

Yarmouth, N. S. -~ Until midsummer the path down the
Atlantic Seaboard from Nova Scotia has not been open for
2-meter communication as often as in the past few years,
according to VE1QY. This is confirmed by W1BCN, Hyan-
nis, Mass., and by your conductor, who agree that W4 con-
tacts have been few and far between. July 30th was a startling
reversal of this, however. On this evening VE1QY worked
WA4CLY, Cape Henry, Va., the best 2-meter DX yet worked
along the Atlantic Coast. This path was open again on
Aug. 25th and 26th, with W4s CLY, KDN, JHC, JFU, and
OLK all making the hop to Yarmouth, a distance of some
700 miles. With Jerry’s signals reaching 89-plus at W4CLY,
one can't help but wonder how much farther he could have
been heard down the Coast. These contacts came about with
the installation of a flop-over array at VE1QY.

The path from Yarmouth to Cape Henry is almost entirely
over water, but close enough to the coast to catch the
fuvorable effects that build up there almost nightly during
the summer months. When Jerry was in contact with the
Wids, they were being heard in W1 and W2, but these areas
were not being heard in Nova Scotia, nor was VE1QY being
heard here. By the 27th, VE1QY was 89-plus throughout
W1 and W2, but the W4s were no longer audible, either
here or in VE1. From the 25th through into the merning of
the 28th, VE1QY was hearing W signals, the nearest point
in the States being some 200 miles away.

Cape Henry, Va.~— The aurora effect was in evidence at
least this far down the Atlantic Seaboard. W4CLY heard
plenty of DX (see tabulation) but he couldn't raise a soul.
The reason? He holds forth on 147 Mc. Moral — tune the
band, not just the first 500 ke.!

The necessity for spreading out becomes obvious during
aurora openings, when a large slice of the 2-meter population
in the entire country starts coming through in any one loca~
tion. There is no question but that much choice DX was
missed because the weaker and more distant stations were
buried in low-end QRM. W9UCH, for example, called the
writer for more than half an hour before the uproar thinned
down to the point where anything but the loud W3s and 8s
could be heard at the bottom of the band. Making use of
that portion of the band above {44.5 Ma. would help a lot.
Going above 145 would be better yetl

Everelt, Ohio — 1t took the aurora session of the 7th to
get W8BFQ on c¢.w., but one look at the tabulation of re-
ports will show how quickly Margaret got the hang. of it.
She is now just one state behind Jerry, W8WJC, making the
states-worked competition in W8 (and the nation) something
of & family affair,
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To try to tie the wbole thing up, W4HHK, Collierville,
Tenn., put through a telephone call to W5JTI at 2 a.m.,
routing Tim out of bed to look for W8BFQ, but he worked
WS8WRN instead. This contact was one of the last reported,
taking place at 3:57 o.M. EST on the 20th.

Compton, Calif.— Here's a July item that just missed
the last issue. On the 30th W60B worked W7TJY for his
first Nevada contact and his 48th state on 50 Mec. Jack is
thus the second W6 to report working all states on 50 Me.,
but he and W6WNN are having some QSL trouble so
neither has yet gathered the necessary written confirma-
tions for the 50-Mc. WAS award.

Niue Island — It's a little late in the solar cycle, but
nonetheless good news: ZK2AA promises to be on 50.4 Me.
by the middle of September. Judging by last spring’s activity
between KH6 and VK, ZL and South America, he still may
do some good work.

Tilburg, Netherlands — A student at Heiden University
writes that he would like to correspond with an American
amateur who is particularly interested in the technical
aspects of v.h.f. communication. His name and address:
A. Velge, 5 Nazarethstraat, Tilburg, Netherlands.

Shilokh, Ohio — What direction was your beam aimed
during the surura sessions? W8WXV aimed west for W4-
HHEK, and the sume is reported to have been the case at
W8WJC/BFQ. WSWRN says his was northwest. The posi-
tion of the aurora is subject to wide variations, so the
optimum may be far from north in some cases. It's better
not to take it for granted, in any event.

Baltimore, Md.— A teletype link to New York on 144
Me. is in prospect. W3LMC is sct for it, with W2JAV,
Hammonton, N. J., getting ready.

A later report from W2BFD tells us that the system had
its first workout Aug. 24th. With W2QGH, W2JAV,
W3LMC, W3PYW, and W4JCV handling the relays, mes-
sages were exchanged between New York and Washington
in snappy order.

Davenport, Jowa — A number of 2-meter transmitters
running automatically each evening (or around the clock,
if possible) would help to maintain interest in 144-Mec.
work, according to WPETJ, who says that many recruits to
the band give up after a short time because they frequently
are unable to hear anything. The automatic transmitters
would serve two purposes: they would provide a constant
check on propagation conditions, and give isolated stations
a signal with which to work in getting their receivers working
at peak performance. WIACC and WPETJ are in contact
nearly every night at 11 CST. They would be glad to hear
from others who would be interested in 2-meter schedules
at this or other times.

Willard, }is.-- The daily 144-Mec. sked with WOHXY
and others is still being kept regularly by WOFPE, though
the path is 140 miles or more, WBTI, Millbank, 8. Dak.,
and WPAZE, Bellingham, Minn., nearly 300 miles to the
west, have also bcen worked successfully, though not on
regular schedule. \WW9JBF, Wausau, also works W@JHS,
WPHXY and WOSV regularly. WOFPE and WAJHS are try-
ing for the first Wisconsin-Minnesota contact on 420 Me.

East Longmeadow, Mass,— Noting that nearly every
v.h.f. contest brings about a §0-Mec. contact with W30JU,
Washington, D. C., W1CGY decided to see how they could
make out on a regular schedule. Since early in August these
two, separated by 325 miles, have made a try nightly on
6 at 10:30 EDST. Though it is far from a consistent com-
munication schedule, they have heard each other a high
percentage of the time. About half the contacts have been
#ood enough for information exchanges on c.w., and a few
times voice has been used. Often the signals have meteor
burst characteristics, disappearing completely in spots and
popping back at 85 or so at intervals. Both stations run
around 100 watts. W1CQGY uses a stacked 4-over-4 array,
W30JU a single 4-¢lement. Locations are good, but not
extraordinary.

Ada, Okla.-—* Working on 2 has given me the biggest
kick I've had since my first QSO (1 years ago. It's just like
tishing — you never know what you will get, but some of
the catches are bound to be big ones if you keep at it long
enough.' 8o writes W5IOW. Some of his big ones, caught
on Aug. 8th and 9th, were W@Ps LFW, Gashland, MNQ,
N. Kansas City, ONQ, Independence, Mo., and DVV, Mer-
riam, Kan., all 320 miles or more distant.

Portland, Ore.—- In order to further interest in 144-Mec.
work W7MHK is on 144.9 Mo. nightly looking for contacts
between 7 and 10 p.M. He uses horizontal polarization.
On Aug. 6th, when the gang in Yakima, Wash., had their
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Standings as of August 25th
WoZiB 48 WsVY 47  WOHGE 47
WoBJV 48 W5JTI 44 W9PK 47
wgcls 48  WSML M WoVZIP 47
WS5AJG 48 W5JILY 43 WOALU 46
W9ZHL 48  W50NS8 43 WONJT 46
W9ZHB 48  WSIME 43  W9JMS 45
WoQuUV 4 W5VV 42  WIQKM 45
W6WNN 48 W5FAL 41 WORQM 45
WeoB 48 WSNHD 41 WOUTA 45

W5GNQ 41 WOUNS 42
wWicLs 46 W3IFSC 41
WI1HDQ 46  WSHLD 40
WICGY 44  WSHEZ 35  WOQIN 47
WILLL 44 WeDZM 47
WIKHL 43 WBUXN 47 WONFM 47
WIHMS 43 W6IWS 41 WEINI 47
WILSN 41 W60VK 40 WOTKX 47
WIEIO 40  W6TMI 40  WPKYF 44
WeJOL 44
W2RLV 45 WAJHS 43
\WV2BYM 44 W7HEA 47 WOPKD 43
W2AMJ 41  WVERA 47 W@HVW 42
W2MEU 41 W7BQX 45 W@IPT 41
W21D2 40 W7DYD 45
WaGYV 40 WWRG 42
W2QVH 38  W7BOC 40 VE3ANY 42
WeFHJ 37 W7JPA 40 VEIQZ 32
WIFIV 40 VEIQY 31
W30JU 45 WICAM 40  VE3AET 28
W3NEM 39 W7EFM 40 HC20T 26
W3JIVI 38 W7ACD 35 XEIGE 19
W4FBH 48 Culls in bold
W4EQM 44 w8QYD 45  face are helders
W4QN . 42  WBYLS 41 of special 50-Moe.
W4FWH 42 WSNQD 41 WAS certificates,
W4CPZ 39 WBCMS 40  listed in order of
W4MS 38  WBSLBH 37  award oumbers,
W40XC 37  W8RFW 37  Others are based
W4BEN 35 WsUzZ 37  on unverified re-
W8WSE 36  porta.

2-meter field day, Mark was able to work W7EGV/7 near
Olympia, Wash., a distance of some 105 miles, over rugged
country. W7EVO, W7JJX and W7F8 were on in Port
Orchard and Tacoma, but they were not heard in Portland.
W7MHK will be glad to arrange schedules with interested
parties in any direction.

The World Above 420 Mec.

The Frustrated Fellow Sufferers of Four-Twenty Society
of Los Angeles meets irregularly, but frequently, at the
home of one of the members. Purpose: to gather together
all the 420 gear that has been started but left hanging in
midair when the builders ran into trouble. The owners
thereof then compare notes and help each other get their
troubles ironed out. By pooling test equipment and ideas
charter members of the FFS4208, Wés ELA, ELS, BWY,
MVK, EYN, and Radio Technician Bill Butler have put
several new 420-Mec. stations on the air around Los Angeles.
They have found it wise to appoint one of the 420 gang to
operate & beacon station during meetings so that they can
be sure of a signal for receiver tests. W6HZ has been acting
in this capacity so far. The 2-meter band is used for pro-
motion and arrangements. Organizer: W6MVK.

In the Memphis area W4HHK, Collierville, is working
W4BYN, Memphis, Tenn., easily on 420, despite low power
and antennas at moderate heights. W4BYN uses an 832
tripler driven by his 2-meter rig. The receiver is a 6J6 (one
half as mixer, the other as oscillator) with a coaxial tank
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input circuit. This works into a 25-Me. i.f. strip. [{e uses a
16-element horizontal array. W4HHK also has an 832
tripler, feeding 16 driven elements backed up by a screen
reflector. The receiver has a 1N21 crystal mixer in & coaxial
eircuit, with a 955 oscillator and 6AKS i.f. amplifier, feeding
an HFS on 45 Mec. The HFS works into an NC-183 for re-
ception of W4BYN's crystal control, or the superregenera-
tive second detector of the HFS can be used for modulated
oscillator reception, if any. Other Memphis area 420-Mec.
prospects are W4s DIX, FGG, VT, and CV.

Interest in 420-Mec. work continues to increase along the
Atlantic Seaboard. At a recent 220-420 night at the Strat-
ford (Conn.) Radio Club, W1JW and W1IYO demonstrated
several ways of getting on these bands with readily-available
gear. WIPBB provided communication with the group at
the meeting, with his rigs on 144, 220 and 420 Mc. Barney
joined the group personally later in the evening. His in-
formation that the nightly schedule with the W2s (kept
regularly for several months at 9:30 p.M.) has resulted in
many 420-Mec. contacts at 40 to 80 miles should help to get
more fellows started on 420 along the Connecticut shore.

What is undoubtedly an amateur TV DX record was set
recently when W6UOV and W6VSYV (see June ST, page 11}
packed their 420-Mec. equipment off to Mt. Diablo. Borrow-
ing a.c. power from KSBR-FM, the boys sent TV pictures
to W6MYL in Camino, some 90 miles distant. Because of
the low power the signal was weak, but Jim could see every-
thing that was going on. WBAJF, Sonoma, 30 miles away,
received the picture with excellent quality. Another trip is
planned for the near future with higher power.

In the Los Angeles area the Iate summer and early fall
provide almost continuous inversions and excellent propaga-
tion in the direction of San Diego. The way the 2-meter
signals pound in over this path makes W6CTFL feel that 420,
and even the higher bands would be a cinch. He is on 420
nightly, but finds little regular activity. One newcomer,
W6MCT at El Segundo, was welcomed recently.

Since his last report, G5BY has made several interesting
contacts on 435 Mec. These include G3CGE, Southampton,
119 miles, worked crossband, with G5BY on 145 Mec.;
G3CFR, Bournemouth, 100 miles, slso crossband: and
(:2XC, Portesmouth, 132 miles, worked two-way on 435 Mc

V. H. F. AURORA DX, AUGUST 1980
50 Mec.

W@TKX Minneapolis, Minn.
7th — Worked W9QKM. Heard W3NKM, W2BCR,
WeMVG
18th — Worked W8YLS, WORQM, WSAEH
19th — Worked WPMEK. Heard W8 YLS LBH,
WIPK, Wos AEH CJS
WICGY East Longmeadow, Mass.
7th — Worked W30QJU. Heard WSJKN, W3TIF, W2s
RDZ CFY, W4AVT, W9VZP, VY6R
19th — Worked W1EIO, W30JU, W9RQM, W9CJS.
Heard W3s GGR KI'M NKM, W4s RBK HVV
AVT, W8TDJ, WYFJB
WICLS Waltham, Mass.
7th — Worked WONJT, W2CFY. Heard W4s HVV
AVT, W3NKM
WIKHL Middletown, Conn.
7th — Worked VE3AET, W2CFY. Heard VY6R,
WOVZP, W4s AVT HVV, W3NKM
W3FZQ (lenside, Penna.
19th — Worked W1EIO, WGFYC. Heard VY6R
WIEKT Wakefield, Mass.
7th — Heard VY6R, VE3AET

144 Me.

WIIZY Middleboro, Mass.

7th — Worked VE3AIB, W3s LNA RUE KWL BYF,
W4AO. Heard W8 RWW WXV

19th — Worked W8 WXV BFQ BAX SFG, W3s QKI
LZD, W2s ORI SFK. Heard W8YEG, VE3AQG

W1HDQ Canton, Conn.

Tth — Worked W3s KWL LNA, VE3AIB, W8 FQK
BFQ, W9OUCH. Heard W8 RWW WRN WXV
2BEV/8, W4A0, W3LWN, W9EHX

18th — Heard W8BFQ, WOEHX

19th — Worked W8WXYV, W2RPO

W1HDF Elmwood, Conn.

19th — Heard W2s SFK NLY PAU OPQ, W8s BFQ

WRN BAK
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W2NLY Qak Tree, N. J.
19th — Worked W8s WXV BFQ RWW WRN, W3QKI,
W4MEKJ, VE3AIB, W9 UCH TVJ
W2SFK Glens Falls, N. Y.
Tth — Worked W8WXV, W3LNA, VE3AIB. Heard
W3s KWL CTN, W8 BFQ FQK, W4AO0
19th — Worked W3KWL, W1IZY, W8SFG. Heard W2s
AZW EH PAU, W3s LZD AIR LNA RUE, W4s AQ
OLK, W8s WRN WXV
W3KWL Farrell, Penna.
7th — Worked W1s IZY HDQ, VE3AIB, WSFQK, W9
WOK EHX. Heard W2s JAV SFK BEV/8, W3AIR,
W4AO0, W8s WXV WRN GJF WIC FQK BAX QUR
RWW, W9s EHX WOK ZHB FVJ, VE3AIB
19th — Heard W2: NLY AZL PAU OPQ FBA SFK
OPQ, W4s OXC OLK HHK, W9s ENX FVJ ALO LF
YGH EQC UCH GDM, Wgs ZJB BJL
W4HHK Collierville, Tenn.
19th — Worked W8 WXV WRN BFQ, WOLIR. Hear.|
W40XC, W8LPD, W9s WWE UCH LIR, Wgs IHD
ZJB
WB8WRN Columbus, Ohio
7th — Heard W1s HDQ 1ZY, W2JAV, W3s RUE LNA
KWL, W4AO0, W9s UCH WOK EHX FVJ, Wgs
IHD ESL
19th — Worked W23 PAU NLY, W3AIR, W4s HHK
OXC, WSJTI, WOWOK. Heard W2s FBA OPQ ANU
BEV/8, W3s LZD QKI KWL RUE MON, W4s OXC
MKJ, W9s QKM GGM EQC HKI CGR GGH LTI
SUV, Wés BJL IHD, VE3AIB
W8FQK Greenwich, Ohio
7th — Worked WI1HDQ, W2SFK, W3KWL, W440,
‘WS8TBS, W9s EHX WOK, WPIHD. Heard W1IZY,
W3s AIR LNA RUE, W8 RWW WRN DVL GJF,
W9s LIR UCH, WgKYF
WS8BFQ Everett, Ohio
7th — Worked WIHDQ. Heard W1IZY, W3LNAs
W4AO, W8 RWW ZUR, W9UCH
19th — Worked W1IZY, W2s NLY AZL PAU, W3LZD.
Wis HHK 0XC, W9s LF GGH WOK. Heard 59
stations in W1, 2, 3, 4, 8, 9, # and VE3.
W4AO Falls Church, Va.
7th — Worked W1IZY, W2FBA, VE3s AIB EAH, W8«
FQK, GJU, W9s EHX UCH ZHL SUV ZHB. Heard
W1HDQ, W2SFK, W3RUE, W8 WXV BFQ
W9UCH Ft. Wayne, Ind.
7th —~ Worked WI1HDQ, W4AO. Heard WIIZY, W3s
KWL LNA RUE AIR, W8 FQK GJF WXV ZUR
‘WRN, W9s WOK EXH LIR FPE NI’'K FKI, WgIHD,
VE3s BQN AIB BGB
18th — Worked W3QKI. Heard VE3AIB, W8s WXV
BFQ DUL, W9s ¥VJ HXS SVR LIR EHX CGR
19th — Worked W2s EH NLY, W3s LNA LWN AIR.
W4s HHK AO OXC IKZ, W9GGH, Wgs BJL ZJB.
Heard W3s QKI RUE MON KWL, W4MKJ, W8k
RWW DUL WRN ZUR DQR ZCH CUQ LPD SIG
FQK, W9s RGH MBI ALU QKM LIR VZM HSK
¥VJ LF HKI, Wgs IHD BRJL, VE3AIB
WIFVJ Toledo, Ohio
19th — Worked W2s RPO NLY, WPIHD. Heard Wis
1ZY HDQ, W2ESJ, W3s LNA QKI, W4s AO MLK,
Wgs DDX EMS
WINFK Franklin Park, and WOWOK Bensenville, Ill.
7th — Heard Wi1s IZY HDQ, W2BEV/8, W3s KWL
AIR RUE, W4AO0, W8 RWW ZUR WXV FQK
WRN GJF TBS, W9s LIR SUV FVJ EHX UCH
MBI UIA ZHL ZHB ALU, Wgs IHD KYF, VE3s
AIB EAH
WOIHD Overland, Mo.
7Tth — Worked W8s FQK WXV ZUR, W9FKI. Heard
\W3s AIR RUE, W4AO, W8s TBS GJF BAX, WoUCH
19th—20th — Worked W3s LNA QKI, W4s OXC AO,
W8 WXV LPD RWW, W9 HKI FPE FVJ WOK.
Heard W4HHK, W8 EP WRN BFQ, W9 ECP ASM
WWE EQC DRN AGT AFT, WAHQ\A
W4CLY Cape Henry, Va.
7th — Heard W8BFQ, W3RUE
19th — Heard W3KWL, W8 LPD YEG, W9s UCH
ASM
W4IKZ Lynnhaven, Va.
19th — Worked W9UCH
W2BEV/8 lockwood, Ohio
7th — Worked WOEHX, W1HDQ. Heard WI1IZY, W3s
KWL LNA RUE, W4AO, W8 WXV FQK WRN
RWW GJF TBS, VE3AIB
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Circuit Improvements in the Telrad 18-A

BY FLOYD A. TRUEBLOOD,* W3LZC/7

MANY amateurs have purchased Telrad 18-A
secondary frequency standards on the sur-
plus market, und in many instances the new
owners have experienced difficulty in obtaining
satisfactory performance until certain improve-
ments in the original circuit are made. The most
common faults with the unit are failure of the
crystal to ‘“start” readily, instability in the
multivibrator circuit, and insufficient flexibility
in the crystal circuit which prevents its adjust-
ment to exactly 100 ke. All of these defects can
be remedied without great difficulty, and per-
formance of the modified unit has proven far
more satisfactory than the original.

The circuit of the original unit utilizes a crystal
which can be made to oscillate at either 100 ke.
or 1000 ke., depending upon the position of S;
in Fig. 1. The output of the oscillator is fed to

#1522 N. E. Weidler St., Portland, Ore.

one grid of a 6L7 amplificr-mixer. In addition, a
10-ke. multivibrator using a 6N7 in a “locked-in "
oscillator is used to provide beats every 10 ke.
through the frequency range covered by the unit.
Provision is made for adjustment of the crystal
frequency to exactly 100 kc. so that it may be
zero-beat with o primary frequency standard
such as WWYV. The circuit of the author’s unit
was a8 shown in Fig. 1. Not all components have
been given symbol designations in this diagram
because the exact values were cither not known
or unnecessary for the modifications to be
described.

The faults described above are corrected by
an improvement in the crystal circuit, and by
substituting a blocking oscillator of the driven
type for the multivibrator. The new circuit is
inherently more stable than the original, und
accomplisheg the desired results far more sutis-

Fig. 1 — Circuit diagram of the ‘Uelrad 18-A frequency standard.

Cry Cgy Cg—0. l-yfd paper.

(g — 8-30-upfd. mica trimmer.
(4, Cs, Ce, Cio0 — 0.002-pfd. mica.
Cr — 0.001-pfd. mica.

Cg — 8X8-pfd. electrolytic.

Cy1 =~ 10-ppufd. mica.

(g — 70-pufd. tuning.

R1 — 5 megohms, 1% watt.

Rz — 500 ohms, %> watt.

Rs — 25,000 ohms, 1 watt.

R¢, Rs ~.2500 ohms, 1 watt.

Re — 20,000 ohms, 1 watt.

R7 —15,000-ohm potentiometer.
Rg — 100 ohms, 14 watt,
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Ko — 30,000 ohms, 1 watt.

Rio — :O 000 ohms, 14 watt.

Rt — 85, 1000 ohms, 1 watt.

Riz — 0.1 megohm, 14 watt,

R13 — 200 ohms, !4 watt.

Rig — IS.UOO ohms, 1 watt.

Ris — 3200 ohms, 1 watt.

Rie — 10 000 ohms, !4 watt,

Ri7 — (1.5-megohm lincar potentiometer.

Xtal — Bliley SMC100.

%1 — Special switch.

S2 — Single-pole 5-position shorting-type rotary.
Sa — Single-pole 3-position line-voltage selector.
54— S.p.s.t. toggle switch.
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Fig. 2 - Circnit diagram of the modified frequency standard.

1, Cs, Uz, Cg, Cy, Cio, Ci1, Ci2 — Same values as in

ig. 1.

(24 — 0.002-pfd. mica.

Czp — 0.01-pfd. mica.

(g — 3-30-pufd. mica trimmer,

Cs — 50-ppfd. ceramic or silver mica.

(s — 0.02.-.fd. paper.

Cag — 0.05-ufd. paper.

R1, Rz, R, Rio, Ru1, Riz, Rz, Rug, Ris, Ris, Ri7 — Same
as in Fig. 1.

R4 — 0.75 megohm, !4 watt.

factorily. The revised circuit is shown in Fig. 2.
As in Fig. 1, not all parts have been given
designations for the reason mentioned previously.
Very few new parts are needed, as will be ap-
parent from comparison of the parts lists of the
two diagrams. [y was inserted to drop the plate
voltage of the 6AK5 blocking oscillator stage
te 100 volts. A somewhat larger or smaller resistor
may be needed in some cases to adjust this volt-
age to the correct value.

Modifying the Unit

Remove the top and bottom plates from the
instrument. Remove the knobs and the switch
retainer ring from the front. After the two screws
in each side of the case and the one in the center
of the front of the case have been removed, the
chassis may then be slid out. Unsolder all leads
to the interval selector switch and remove it.
Since this switch as originally constructed will
not accomplish all the operations desired in the
redesigned unit, it must be replaced with a suit-
able one. Install a replacement switch of the
type indicated in Fig. 2 but do not connect the
leads fto the switch as yet. Remove all com-
ponents of the circuit enclosed in dashed lines in
Kig. 1. Take out the octal socket and cover the
hole in the chassis with a piece of aluminum or
steel in which a seven-prong miniature socket
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Rs — 1200 ohms, 14 watt.
Ra — 10,000-ohm linear potentiometer.
R7 — 75,000 ohms, $ watt.
Rs — (.1 megohm, 14 watt.
Ro — 25,000 ohms, 1 wa
Ly — 10.mh. c.t. (Mlllen 31210 1).
Xtal — Bliley SMC100.
51— 3-pole 3-position nonshorting single-deck rotary
(compact tvpe)
Sz, Sa — Same as in Fig. 1.
34 — 3.p.s.t. toggle switch,

has been mounted. After replacing Rz of Fig. 1
with a 10,000-ohm potentiometer, rewire the
10-ke. generator portion of the circuit as shown
in Fig. 2. Make connection to the interval selector
switch as shown in Fig. 2. Remove the crystal
unit from its mounting bracket. Cut the head
off a 6-32 bolt, and screw one end of the bolt into
a half-inch steatite pillar and, after placing a
lock washer and solder lug on the bolt, screw
the other end into the crystal unit. Replace the
unit on the mounting bracket, making sure that
the arrow on the case is in a vertical position.
Make the associated circuit change mentioned
previously and shown in Fig. 2. Carefully clean
the pins of the 6AKS5 and place it in its socket.

Adjusitment

Before any adjustments are made, S3 should
be set for the correct line voltage. At this point,
the control knobs may be attached but the unit
should not be replaced in the case until final
adjustment of (4 has becn completed and the
instrument iy operating satisfactorily. Connect
the unit for operation and adjust for 100-ke.
output. Tune in WWYV (or other standard signal
which is an even multiple of 100 ke.) on a re-
ceiver. The amplitude of the signal supplied to
the receiver by the instrument may be varied

iClontinued on page 114)
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A VHPF. Frequency Meter

BY DAVID BIRNBAUM,* W3PGP

would cover the range from 100 ke. to 30

Mec. has been all that the average amateur
or serviceman nceded. With the recent trend to-
ward the bigher frequencies, however, a gencrator
capable of covering the v.h.f. range of 30 to 300
Mec. is almost a necessity.

I'he instrument to be described is patterned
after a piece of Army equipment, the TS-323/UR,
which is more or less a higher-frequency version
of the well-known BC-221. Although it is not pos-
sible for the average home constructor to dupli-
cate the extreme mechanical and electrical sta-
bility of the BC-221, entirely satisfactory results
can be obtained by taking advantage of various
pieces of surplus gear that are available and using
4 reasonable amount of care in construction.

"UNTIL fairly recently, a signal generator which

Description

The tube linc-up consists of a 9002 oscillator,
BAKS harmonic generator, 6AKS5 mixer, 9001
audio amplifier or modulator, and a 6C4 crystal

‘The v.h.f. frequency meter described by W3PGP is
built in a BC-375 tuning unit case and uses many of the
original components.

oscillator. The oscillator covers a fundamental
range of 20 to 40 Me., and the harmonic amplifier
extends the uscful range to well above 300 Me.
The mixer enables an outside signal to beat with
the oscillator, or the crystal to beat with the oscil-
lator for calibration purposes, depending on
whether the calibration switch is off or on. The
9001 is used as either an audio amplifier feeding a
pair of 'phones or as 4. modulator for the oscillator,
depending on whether the modulation switch is
off or on. With the audio output transformer
used, a modulation tone of aboui 2000 cycles is
abtained.

The crystal oscillator is coupled to the mixer
when it is desired to adjust the freqmeter to the
originally calibrated frequency. A 1-Mec. crystal
here would have been ideal, but the writer had a
surplus 5-Me. crystal in his possession so it was
used. It furnishes an adequate number of checic
points throughout the entire range. These are pro-

*Box 121, Laurel, Md. N
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duced in the following manner: the crystal is
oscillating on 5 Me., and producing harmonics at
10, 15, 20, and every 5-Mec. step thereafter up to 4
point where the harmonics beecome too weak to
be of use. By zero heating the crystal with WWV,
and then zero beating the freqmeter oscillator
with a crystal harmonic, momentary accuracy can
be obtained. With moderate care in the mechani-
cal construction of the oscillator, this accuracy
may be extended over longer periods of time.

Since the oscillator fundamental frequency is
from 20 to 40 Mec., and the crystal is emitting
harmonics at every 5 Mec., check points are
available at every 5§ Mec. from 20 to 40 by zero
beating the fundamental of the oscillator with
the 4th, 5th, 6th, Tth, and 8th harmonics of the
crystal. Crystal check points are also available
at every half megacycle from 20 to 40. The point,
at 20.5 Mec., for example, results from beating
the 41st harmonic of the crystal, or 205 Me.,
with the 10th harmonic of the oscillator at 20.5
Me. Actually, numerous other check points may
be heard, but by using only those mentioned
above, checks will occur at every half megacycle
from 20 to 40 Mec., at every 1 Mec. from 40 to
80 Me., at every 2 Me. from 80 to 160 Mec., and
atevery 4 Me. from 160 to 300 Me.

The procedure used in employing these check
points is to turn the calibration switch on, set
the main dial at a check point nearest the fre-
quency desired, and adjust the corrector trimmer
to zero beat in the ’phones.

Construction

The B(C-375 serics of tuning units, parts of
which are used in this frequency meter, are put
together to stay, as anyone who has disassembled
one will readily agree. Double-bearing four-point
mounted tuning condensers, & smooth-working
dial reading directly to one part in 2500, and a
rigid aluminum case contribute to the stability
of these units in the original transmitter. Use is
made of the “U’’-gshaped chassis, the dial as-
sembly, and one of the tuning condensers. This
condenser is the one which mounts on four
ceramic pillars, has 31 plates, and a capacitance
of about 20 to 150 uufd. A new front panel and
top plate are made from 14 g-inch aluminum, the
old panel serving to mark out the holes for the
dial. The original perforated bottom plate is
retained, the top one being discarded for luck of
rigidity. A length of 14{-inch-square brass rod is
holted along the top of the front panel on the
inside, and is drilled and tapped, allowing the
top plate to be screwed down firmly on all sides.

The chassis is divided into two parts by the
aluminum shield that comes with the unit. All
parts except the power supply and audio stage

QST for
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Fig. I — Circuit diagram of a v.b.f. frequency meter.

\y — 3-upufd. negative-500 Ceramicon.

Cz — 2-plate midget variable, 5 uufd.

(Cg — Main tuning condenser, 20 to 150 ppfd. (from
BC-375).

Cy4 — 100-pufd. ceramic.

Cg, Co — 25-ppufd. ceramic.

Cg — 0.01-pfd. mica.

Gy, Cg, Cig ~~ 4T0-ppufd. ceramic.

N

Cyo, C1q4 — 2-ufd. 300-volt paper.

Cy1 — 10-upfd. ceramic.

Cyz — 0.1-pfd. 400-volt paper.

Ci3—0.001-pfd. mica.

Cie — 25-ufd. 50-valt electrolytic.

Cig, C13 — 20-ufd. 450-volt electrolytic.

Cy9 — 745-ppfd. ceramic variable.

Cag—~ 0,0024fd. mica.

Cyt, Coy — 30-gufd. ceramic (or as needed to zero heat
with WWV),

Ry —- 47,000 ohms, !5 watt.

Ro, Rig— 0.1 megohm, 13 watt.

are placed in the left-hand compartment. The
aluminum channels supporting the tuning con-
denser are also used to support a small aluminum
chassis on which are mounted the various com-
ponents, as seen in the top-view photograph. A
similar type of mounting used in the power-
supply compartment on the right is also shown,
the remaining two channels being used here.

To preserve as much as possible the original
solidity of construction the No. 10 wire used in
the tuning unit was re-used to connect the tuning
condenser aud coil, the oscillator grid and con-
denser, and the corrector trimmer and condenser.
A little cut-and-try may be necessary on the
oscillator coil to enable the 20-40 Me. range to
be covered with a slight overlap at each end.
The connections from the cathode tap to the
cathode and from the tuning condenser to the
grid are made by means of miniature feed-through
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Rs, R4 — 47 ohms, 14 watt.

Rs, Rig — 1000 ohms, !4 watt.

Re — 0.47 megohm, 15 watt.

R7 — 500-0hm variable, carbou.

Rs, Ry —2.2 megohms, !4 watt.

Rip — l-megouhm potentiometer.

R11 — 0.27 megohm, 14 watt,

R1s — 2500 ohms, 10 watts, sliding tap.

Iy =414 turns, No. 16, 3i-inch diam., 1 inch long.
Tapped 114 turns from bottom (from BC-348).

Lz — Audio choke, 500 henrys (from BC-357).

.3 ~— 10 henrys, 50 ma.

Ls — 1-mh, v.f. choke.

J1 — Coaxial connector.

J2» — Open-circuit jack.

S1a, 3 — D.p.d.t. wafer switch.

Saa,me - 'I'p.d.t. wafer switch.

S3 — 8.p.s.t. wafer awitch,

Ty — SCR.522 modulation transformer or equivalent.

T: — Replacement power transformer: 600 v. center-
tapped. 50 ma.; S v., 2 amp.; 6.3 v., 3 amp.

insulators which require ounly I4-inch holes
through the chassis. The grid leak and condenser
are mounted underneath the chassis.

The only adjustment that is not svailable from
the front pane!l is the crystal trimmer, which re-
quires only occasional change. This ceramic trim-
mer is mounted on the chassis, and can be reached
through a hole in the top cover plate. The other
controls are placed as shown in the photographs,
to give fairly short, direct leads. All switches are
of the rotary wafer type, to avoid the jarring
that accompanies operation of a toggle switch.
The output control is insulated from the panel
with fiber washers,

To reduce drift attributable to heating, open-
ings are made in the top plate, and a piece of
14-inch asbestos Sheetrock is bolted to the parti-
tion separating the power supply from the rest of
the unit. Heating effects are further reduced by
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The v.h.f. frcquency meter described by
W3PGP is built in a BC-375 tuning unit case
and uses the tuning condenser and vernier
drive from this unit. The r.f. portion is in the
left compartment, with the power-supply
romponents in the right section.

¢

changes necessary, as may the output
tube. The crystal oscillator, a 6C4 in a
Pierce circuit, may need extra capaci-
tance to reach zero beat with WWV.
In the author’s case added capacitance
was needed from both plate and grid to

use of & 3-upfd. minus-500 Ceramicon. Since the
tuning condenser used has just abeut the proper
capacity ratio for the proper coverage, any varia-
tion in compensation should be done by varying
the coefficient of the Ceramicon rather than
changing its value. 'The maximum that can be
used and still cover the full 20-40 Me. range is
3to 4 pufd.

The corrector trimmer, a 2-plate midget, is
mounted on a piece of }M-inch aluminum which,
in turn, is bolted to the front plate of the main
tuning condenser, resulting in a rigid assembly.
It is tuned from the front panel by a shaft cou-
pling and a length of }{-inch brass rod, a panel
bearing being used for support.

The one mechanical difficulty encountered, an
annoying backlash, resulted from the tuning
condenser being slightly out of line with the dial.
This condition was corrected and backlash re-
duced to one degree by mounting the tuning
condenser with aluminum right-angle brackets
at the two rear corners only, depending on the
dial shaft coupling for front support. With this
arrangement the condenser turns quite freely,
the aluminum giving enough to correct any slight
migalignment,

Circuits

The circuits used are conventional. A 9002
Hartley oscillator drives a harmonic amplifier
which may be either a 6AJ5 or 6AKS5. The mixer
stage may be either a 6AK5 or 9001 with no

ground. This might not be necessary
with another crystal, or with a different
type of crystal circuit. The resistor Rg is used to
permit a small amount of current to flow to the
crystal tube when the crystal switch is off, but
not enough to produce oscillation. This helps to
keep the tube at an even temperature.

Calibration

The calibration is the most arduous task in the
construction of this instrument, and it is up to
the individual as to how much time will be spent
on this end. A calibration at every 100 k¢. from
20 to 40 Mec. will produce enough points for the
average need, and if intermediate frequencies
are desired, a calibration at every 50 or 25 ke.
can be made.

A receiver that will tune from 20 to 40 Me. and
a 100-ke. standard that has been zero-beat with
WWYV are required. With the corrector trimmer
at half capacitance, set up the receiver on suc-
cessive 100-kc. points from 20 to 40 Mec., and
zero beat the freqmeter to each of these points.
A reading of each freqmeter dial setting may then
be taken and marked down in the calibration
book. A partial calibration might appear as
below.

Dial Frequency in Megacycles

63 200 400 800 160.0
107 20.1 40.2 80.4 160.8
140.5 20.2 40.4 80.8 161.6
173.5 20.3 406  81.2 162.4
203 20.4 40.8 81.6 163.2

The frequencies 20.0, 40.0, 80.0, and

160.0 should be marked in red to indi-
cate crystal check points.

This calibration would enable reading
directly to 100 ke. at 40 Me., or an ac-
curacy of 0.25 per cent, assuming negli-
gible error in correcting the crystal to
WWY, and the freqmeter check points
to the crystal. Since about 2400 degrees
are used to cover the fundamental range,
each degree represents about 8 kilo-

(Continued on page 1186)

¢

Bottom view of the
v.h.f. frequency meter.
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(FTY specially-qualified Naval Reserve vol-

unteer electronics companies are being placed

in organized status by the Navy. First to be
designated as Organized Electronics Companies
are units at the following points (amateur calls
are indicated where assigned):

Alton, Il (K9NAK) Kingsville, Texas (K5NRP)
Appleton, Wisc. (KONRN) Malden, Mass, (KINRA)
Bloomington, Ind. (K9NRU) New Braunfels, Texas (KSNAL)
Bremerton, Wash. (K7NRP) Odessa, Texas

(*hampaign, IX. (KSNAP) Pine Bluff, Ark. (K5NRM)
Dalton, Ga. Shawnee, Okla. (K5NRZ)
Eau Claire, Wisc. (K9NAD) 'Tyler, Texas (K5NAS)
Enid, Okla. (K5NRY) Waco, Texas (K5NAU)
Eureka 8prings, Ark, (KS5NBT) Washington, N. C.

Fayetteville, Ark. Waukegan, I1l. (K9NAC)
Harlingen, Texas (ESNAN) Winfield, Kans. (EGNRX)
Janesville, Wisc.

Each'organized company will have a personnel
ullowance of five officers and 50 enlisted person-
nel, including a minimum of 20 seamen. Each
group will be commanded by a lieutenant com-
mander or officer of lower rank, and will have at
least one officer or petty officer second class or
above qualified as instructor for each of the fol-
lowing four ratings: electronics technician, radio-
man, radarman, and sonarman.

Twenty-four paid drills and two weeks’ train-
ing duty with pay will be authorized each unit
annually. District commandants are recommend-
ing to the Chief of Naval Personnel those com-
panies which meet the minimum personnel re-
quirements for authorized organized status. No
organized electronics units will be allowed in
locations where organized surface, submarine, or
air umts are established.

Lieut. Cmdr. F. O. McDonald, USN, has re-
ported to the Bureau of Naval Personnel for
duty in connection with the Naval Reserve
Flectronics Program. “Mac” comes to Wash-
ington from Pearl Harbor, where he was KH6TU.
Harlier calls were W7KFO, KAIMD, and
W60XX. He now operates W4RPI from his
home in Falls Church, Va. Working closely with
Cmdr. McDonald on Naval Reserve matters is
Mr. R. W. Parker who, after many years in
Naval communications, finally succumbed to the
“ham bug” and signs W3QAF at Greenbelt, Md.

The following description of radiomen is
quoted, without comment, from a recent Reserve
Flectronics Bulletin of the Ninth Naval District:

What Are Radiomen?

Among the stranger people on this earth are radiomen.
A radioman is & person either going on or coming off watch.
Contrary to popular belief, radiomen are not crazy. A radio-
man has two brains: one perfectly normal brain, which is
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destroyed during the process of learning radio, and another
which is in a constant state of turmoil, and is used pro-
ficiently in his work. This latter brain is filled with dots and
dashes and procedure signs.

Radiomen are like ground hogs. They seldom, if ever,
see the sun, coming up topside only on Saturday at the
request of the Commanding Officer. Then, if the sun is
shining and a radioman sees his shadow, he gues below and
everyone knows there will be six more days of sunshine.

Sitting at his typewriter, a radioman receives an endless
story of the world flowing through his ears, unable to get
out because both ears are stopped up by headphones. The
stuff lows out through his fingers and is given out as press
news, weather messages, and so forth.

When conversing with a radioman, don't try to point
your story by asking if he remembers *‘The Message to
Garcia,”” because he will jump up and scream, ‘“What's
the number of it?,"” ‘ Who sent it?,"” *If it’s lost, it didn't
happen on my watch.”

Radiomen live on black coffee and cigarettes. All through
the long midwatches they sit and dit and dah, so tired and
weary of it all and wondering why they ever chose radio
as a profession. When they go off duty, they hurry home to
the little ““ham'’ radio sets and just dit and dah to their
heart’s content. Girls who fall for radiomen will find they
are courted with considerable sparking, and after they are
married, will receive much broadcasting, both loud and
long. Radiomen are found on all ships and in all stations
and are quite harmless if left alone, fed occasionally, and
givgn annual leave so they can rig up new ‘“ham’ outfits
at home.

ARRL

Conventions
VERMONT STATE

Burlington, Vermont, Oct. 14th

The annual Vermont Hamfest and State ARRL Con-
vention will be held on Baturday, October 14th, at the
Burlington (Vt.) Country Club (plenty of parking space),
undgr the sponsorship of the Burlington Amateur Radio
Club,

Among the attractions on the day-long program are FCC
exams at 10:30 A.m. and 1:00 pm.; ARRL's 'TVI film;
QST's V.H.F. Editor Ed Tilton, W1HDQ; a code-copying
contest; a traffic and emergency meeting; and a banquet
followed by entertainment and dancing. The Burlington
Country Club has an 18-hole golf course, with a green fee
of $1.00. There will also be activities for the YLs and XYLs.

Advance registrations for $4.00 may be obtained from
Burt Dean, WINLO, P.O. Box 81, Burlington, Vt. Registra-
tion at the door will be $4.50.

MIDWEST DIVISION
Des Moines, Iowa, October 21st-22nd

The 1950 ARRL Midwest Division Convention will be held
October 218t and 22nd at the Hotel Bavery in Des Moines,
under the sponsorship of the Des Moines Radio Amateur
Association. This is the first convention to be held in Des
Moines since 1939, and the DMRAA is planning a bang-up
affair., Plans call for technical discussions on v.h.f., TVI,
and mobile installations, plus a talk by League Secretary
Budlong There will also be XYL activities, a dance, and an
initiation into the Royal Order of the Wouff Hong. Pre-
registration will be $7.00, which includes two meals. Regis-
tration at the convent.lon will be $7.50. Further information
may be obtained by writing to Garry Hunter, WﬂHUY
2412 Garfleld, Des Moines.
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CONDUCTED BY ROD NEWKIRK,* WSBRD

How:

Now that the dire necessity for eliminating
the huge backlog has arisen, it is hoped that the
recent announcement concerning the destruction
of unclaimed QSLs held by ARRL QSL bureaus
will shake the lethargy from a good many DX
workers — that is, enough to cause them to come
through with envelopes as per instructions.

The QSL card, in addition to being a unique
part-and-parcel tradition of the amateur radio
«domain, represents in each instance — even if a
duplicate among duplicates — considerable time
and effort on the part of several people. Hence it
will be no cheerful task to cart them to the in-
cinerators.

The situation brings to mind a fairly good ques-
tion that has been troubling others besides our-
selves: What the deuce do rapid-fire DX stations
like XF1A, KV4AA, and ON4QF do with all the
W/VE cards they must inevitably receive? Even
granted they lived in 47-room villas they certainly
must be out of wall space by now. Probably they
file them systematically for reference purposes.
What files they must be!

Some of the very active DX boys less perma-
nently located are up against it, however. A few
pounds of postals can hardly be tolerated in a
cramped dufflebag or footlocker and everybody
doesn’t have a “home QTH"” to which they may
be sent. Yet rather than consign them to the drab
fate outlined in the opening paragraphsold W/VE
QSLs could well reach their Valhalla in a more
utilitarian blaze of glory.

* DX Editor, QST. Please mail reports of DX activity
to WOBRD's home QTH: 1517 Fargo Ave., Chicago 26, Ill.

THE 6L6, JEEVES,
THATZDT IS A |

For instance, when the Post Exchange is en-
tirely out of the Bicycle brand, a fair-sized W/VE
card file may produce a dandy Poker deck. One
merely has to trim them to standard size after
selecting suits of black, red, blue, and green hue:
omit the first call area and use, say, VE2 through
VES for Jack through Ace respectively.

We visualize getting quite a bang from drawing
to a pair of W28 and coming out with a Full
House. In time, no doubt, certain hand combina-
tions would acquire ham-jargon nicknames.
Four W6s might be termed s Powerhouse, for
one. Two pairs of W6s and W7s can be a Euro-
pean’s Delight. The DXCC Straight or QRM
Flush could well take their places in a future edi-
tion of Hoyle’s.

The possibilities for Canasta need not be gone
into here but fellows who work ’phone shall bear
watching in this case for the possibility of their
slipping an SWL card or two into the meld. [Step
down, Boss. Let's make it a snappy game of Five
Hundred with guess-who’s card as Joker. —
Jeeves)

What:

Ed Tilton's favorite substitute for the Heaviside Layer,
the Aurora Borealis, has been intermittently gumming
things up on DX frequencies. Those unable to get decent
results with the old kw. have found some solace in noting
the same difficulties beset the superpowered point-to-point .
commercial services. Small consolation, indeed. W5FXN
did well under such circumstances with VK1YM (14,043)
of Heard Island, VR2BW (14,022), UP2KBC (14,082 t7),
ZB2I (14,075), ZD2LO (14,102), ZM6AK (14,050), MI3IM
(14,015), PKSJT (14,100), PKG6LN (14,125), HH2LD
(14,006), HZ1JD (14,055), EL2GQD (14,055), KC6WC
(14,109), YS20 (14,050), and EZ4Y . _. . _ At W2QHH
there was EZ4Y (14,004) of the Saar as well as KX6AA
(14,113), FP8AF, and LX4FS (14,006). That EZ4Y was
worked as 9S4AX (14,007 t8) by WS8DAW (see Tidbits) and

Russ also bagged CS3AA (14,126) . ... — W4GTS is head-
scratching over YD5BT (14,020) who is obviously reviving,
he says, the late-lamented DX Swing . —.—..— Oldtimer-

just-returned VEK3ZP is back on looking for old friends
around 14,040 ke. and some of the gang comment re a YAZB
holding forth on 14,035 ke. . . —~. — VE1DB was put on the
trail of EAGAB (14,015) of Spanish Guinea and W5QMJ
found his rock-bound frequency of 14,148 good for contacts
with CT3AV, EL5B, VP5AK, and VP7TNR . . _. ~ WONN
hit it rich on LA9JB, 4X4CR, VR5GC, and ET3AB while
‘W9ABA clicked with UAPFR (14,050) on Sakhalin, CRSAD,
VQ4KRL, VQ4BB, EAGAF, and ZK1AZ/MM anchored off
Niue, all haunting the low edge of the band .-.—. - A
couple of weeks of vacation for WOALI netted Larry a long
string of DX including JAs 2DD, 2RO, 8AB, TF3SF,
‘N8EF YU3FMA, HPILO, KR6s DB, EI, an LX4 and a
..... _ KZ5ES's 6L6 at 20 watts tied onto a 200-foot
wire captured YV5s AE, DM, PJs 1UF (14,070), 5FN
(14,019), ZB1AR (14,039), KX6BA (14,060-135), EKIAR
«jl4,120), FM7WF (14,076), and FASIO. VU2CJ (14,048),
CP1AQ (14,064), LX1AS (14,058), YO3GY, and UB5BG
ure still on Austin's stalk list . . _. — WSLAK is now shar-
ing the key of W5YH at Port Arthur College ...
W2AGW found FKB8AI available (14,091) and WQGMZ
was among the fortunates to spear LX4FS._._.. -~ PKSAA
(14,100) and ZS3K (14,115) are valued items at W6NTR,
and WOTKYV spent some of his vacation time conversing
with folk like ZC6AB, W20XE/MM, SP5ZPZ, TA3AA,
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One of the monthly meetings of the Okinawa Radio
{mateur Leaguc hrought this turnout recentiy: front
row- — KRGs AD, CI, DR, ED, BU, DL, DQ, CE, CL,
DU, EE; stanr{mg — KRos CO, FC, T W, DZ, CH, FT
BA, CF. (Photo courtesy KR6CI.)

¢

VRI1C, HRIRL, VPINW (14,060 t8), ZE1JI, and FY7YB
voeime.. WIBOD scraped up EA9s AQ (14,020), BB
(14,050), FY7YB (14,026), KR6CA (14,020), VR2BU
(14,070), VK1PG (14,035), VKOMR (14,090 t8), DUIWP
{14,060 t7), JA2s DH (14,040), and DI (14,105). Frank
speaks of a particularly lively period one morning when
VK9s MR and RM elected to handle pile-ups within 5 ke.
of each other . _._. — ZBI1EU (14,023), JA2DD (14,090),
ISIAHK (14,005), VP6s PV and WF are featured on
W50NL'’s list and W4MR collaborated with MS4TFM,
MI3AB, YI2UW and a CR5 during the slow season . .. —. _
SU1UU (14,014) intrigues W6EAY and Eric adds SPICM
(14,001), TA3AA (14,0000, ZMG6AK (14,055), PKO6LN
{14,070), VR2AA (14,055), and VQ3BNU (14,110). WW6EAY
had quite a nerve-racking time of it one evening when two
~ountries he needed wound up zero-beat with each other.
He collected HR1GM from the melee but ZK1BC got away

we—.— WBALQ specifies working HLICB, HC2KB,
'I‘I2s PZ, QV, KR6CW, and KB6AF with the new vertical
cjuarter-wave; and in the Bulletin of the So. Calif. DX Club
are recommended: ZD8A (14,020), HZI1AB (14,060),
FB8RXD (14,075), ZD6JL (14,170), GD3FAC (14,015),
OY3IGO (14,030), PK6CS (14,130 t7), KB6AM (14,022),
and FL8AC (14,120). A VU7AH is also reported active dur-
ing the wmwornings on 14,075 ke.

In the microphone department, Alfonso Velasco piloted
XE1AC into the reccivers of CR7BB (14,305), CR9AB
(14,122), DUIDR (14,180), HASBD (14,325), KC6WC
(14.208), KB6AO {14.259), EASAY (14,293), EA9AI
(14,314), OESCA (14,325), PK1DX (14,189), PK4KS
(14,162), SV@WN (14,351), VKOJC (14,306), ZE2JK
(14,312), VSs 1AY (14,308), 2CJ (14,365), 6AZ (14,339),
ZS7C (14,306), 3V8AT (14,307), and 4X4BJ (14,376)
v—+—v~ WOHP has fresh ‘'phone confirmations from
PK6SC, YO7TWL, VS7GR, GD3UB, HZIAB, VPS8AK,
VKIADS, and AP2N but still awaits veries from UA3AM,
VQ2HC, VQ8AX, CR5UP, ZP5BL, and CR6AI . _._._
‘The aforementioned Bulletin puts the finger on 3VS8BB
(14,390), ZD2LO (14,310), VK9FM (14,360), FN8AD
(14,310) and PK6CS (14.130).

Eiyhty, forty, and ten should be putting forth a respectable
DX perforinance by now but heretofore, and especially on
ten, the situation may be summed up in one descriptive
word — Itah. CE3AG (3505) and FP8AC made it 73 80-
meter conntries at W2QHH to provide the only bright light
in the 3.5-Mec. picture .—._._ I'Ss 8AB and $AD have
been perking up forty meters a bit on the low edge as have
VR2BZ and ZKI1AZ/MM, according to WIAND and
W2WWP ._._... KZ5ES ran across SM5AHK and
KG4AQ (7010) . —.—~._ Calls from DLICJ and KZ5BE
alerted WI1BGJ to the fact that forty can change character
from a local rag-chew band to a DX range in a matter of
minutes and one XG7NO has been throwing some weird
A2 at the boys who frequent the 7200-ke. vicinity . —. _.._
Africans should be breaking through on ten with fair ¢on-
sistency about this time and W2ZVS has accumulated
ZD4AB, 0Q5CJ, VQds KRR, SC and VL as well as VP6s
HM, HR, JK, ZL2QI, and CE6AM via the voice route.

Where:

The liberalization of the amateur status in Curacao has
heen dangling fire for some time now. We ceased some time
“ugo the publication of P.J direct-route QT s as it transpired
that they were and still are *under cover.’”’ Their QSO in-
structions to avoid radio terminology upon mail to them is
only too often unheeded. W8NKU has arranged with
PJSRE to handle the relay of cards to any and all PJ stations
su you may ship yours, until further notice, to Carl W.
Krueger, 5639 Cilasgow Rd., Sylvania, Ohio
W2DKF and W8DAW apprise us that 9S1AX (as hstcd
helow) is the Saarland QSL manager and will QSP all 9S4-
bound confirmations. Those desiring cards to be answered

direct should enclose IRCs therewith.

‘NSEG Navy 214, Box B, ¢ I'PO, New York, N. Y.
»x-CR5UP  (QSL to CT1BW)
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FA9AT (QSL via URE)

EAPAB Box 111, Santa Isabel, Spanish Guinea

FM7WS St. Joseph, Martinque, I, W. 1.

FS8AD (QSL via REF)

FY7YB Ravin, Post Office, Cayenne, French Guiana

ex-HLIBJ Capt. R. U. Mawby, W3FI'M, 1560 E. Berks
St., Philadelphia 25, Pa.

KB6AF (QSL via FHGBA)

KG4AT Navy 115, ¢4, FPO, New York, N, Y.

LX4FS (QSL via LX1JW)

LX4XV (QSL via LX1JW)

OA8A Don Stark, Box 2492, Lima, Peru

OK1UN (QSL via RSGB)

PK5AA Devos, % Radio Station, Balikpapan, Borneo.
R. of L.

TALIAT (QSL via ARRL)

TI2QV Edgar Bolanos, 8 St., 16-18 Ave., San Jose,
Costa Rica

VKIPG (QSL to VK2PG)

VP4TAB 60 Second St., Barataria, Trinidad, B. W. L.

YV5EH Ctustavo Hernandez, Cristv a Cordova 93,
Caracas, Venezuela

ZC4TC (ex-ST2TC) T. Christodoulides, Polis-Paphos,
Cyprus

ZS3K % Survey Dept., Windhoek, S. W. Africa

783X Box 85, Windhoek, S. W. Africa

4X4DR Paul Vidor, 3 Gezer St., Tel-Aviv, Israel

9S4AL Rudi Bluel, Heinestrasse 24, Saarbrucken 3,
Saarland

9S4AR Kurt Schneider, Scheffclstrasse 39, Saar-
brucken 3, Saariand

984AX Alfred Woerner, Saarstrasse 9, Saarbrucken 3,
Saarland

984AZ I'ritz Meyer-Buchardt, Halbergstrasse 35,

Saarbrucken 3, Saarland

You've got to hand it to Wis APU BOD, W2s AGW
JX DKF ZVS, W3LPF, W4NUI, W5s FXN QMJ RS,
W6s ALQ NTR, W8 DAW YNY, W9s ABA AND CFT
KA NDA RQM, and VE1DB for dishing up these dillies,
Tidbits: .

Every Svalbard lead that W3JTC runs down seems to
come to naught. Larry learned that LAs 4MA and 9JB
were mainlanders although LASMA formerly operated from
the island. In a letter from VQ4ERR, W3JTC reads that the
GiPO of Beychelles has issued but one license and that to
VQ4KRL as VQIKRL. The VQ4 was accompanying a
brother who hunts pirate treasure and his VQ9 activity was
produced with a tiny three-watter. He hopes to make the
trip again one day . —._._ The much-sought-after Yemen
line on the Countries List was briefly represented by
MD9AA as operated by Ken Ellis (HZ1KE, ete.). W3JTC
and W4s FU and NNN were among the few fortunate
enough to snap up this one .. _._ Over 1600 DL licenses
have been issued according to DL1KV and this includes
occupationals and nationals; the prefix DL6 is the latest
assigned to nationals. Some DKS8s operate incognito in the
Russian zone but all other DKs are phoneys. Otfried vouches
for the efliciency of the DARC QSL Bureau and also.men-
tions September activity of the DARC Annual Convention
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station, DLGKT ......._ TAlAT is back on with about
twenty watts and W1BUX was the only U. 8, station con-
tacted among 45 countries worked. He hopes to enter fu-
ture DX tests with a minimum of 150 watts, however
voe—o— ZB6HL paid W3JTC and friends a personal visit
and expects to see them via radio from the VK/ZL vicinity
before long ..._._ EAS8CO/EABAW inquires through J

Hart of 617 Grove St., Irvington, N. J., as to whether any
W might be interested in exchanging a receiver such as the
HQ-129X for a Spanish stamp collection of equivalent valuo
«~+—... We are sorry to learn that CN8EL's better half,
W6HHD, has been hospitalized and wish her a speedy re-
covery. Teresa claims to be a c.w. hound but can also hold
her own on 10- and 1ll-meter ‘phone ._._._ CXICX
returns to the air again after three years inactivity and
pushes 800 watts into a pair of 4-125As. Doc wonders if
anyone is still sceking his QSL and is willing to go back
through the log to 1926 as long as an IRC accompanies
each request . ~ . — . — On October 7th through 8th the HB9s
will be active from all cantons for the purpose of giving DX
atations a good shot at the H-22 Swiss award. Full details
are lacking but there are 22 cantons in Switzerland. Has
anyone got 'em all worked? W2QHH volunteers this info
and we note that he now has WPR-150 and that's a heck of
alot of KP4s ....—._ VS2CP is rather disappointed in the
response to his QSLs and also regrets that he is unable to
comply with requests for air-mailing his cards. VS2CP has
always QSLd 100 per cent via bureaus and hopes to increase
his power from 20 to 150 watts quite soon . — . _._ W4HWC
ran across a PX1A card confirming a contact with K4ESH
which took place in '48. Moral: Never give up. Ken also
raports 3V8 and PK6 cards moving through W4DDF’s
bureau .—._._ WIDJV learns that VRBAGC of Pitcairn
bas been unable to obtain parts for the repair and mainte-
nance of the rig there. We hope the problem has been solved
ere you read this .—.._._ W7HLU received ‘Radio-
Onda" Argentine DX Certificate No. 36 from LUSBF. The
award is slightly larger than 8 by 12 inches and is printed
in Spanish ..-._._ W28GX has it that CR7IL returned
to Mozambique from a stay in Europe and finds himself
some 1000 cards behind in the QSL department. He has
been working hard to bring this backlog up to date ...._._
A well-known DXer of many years back has returned to the
air as 934AX. This would be Alfred Woerner who has held
the calls T84SAX, EZ4SAX, D4QET, EZ4Y, EZ4EL, and
EZ4BI. W2DKF understands that the Saarland gang
battled for two years to get their licenses and there are quite
a few 934s on the air at this writing. The Saar is not a sepa-
rate country on the Countries List . —. ...~ The passing of
his mother has caused a change in the QTH of W4MR and
we hope to sce Al as active as before in the near future, Al
feels that a vote of thanks should be passed along to TA3AA
by the DX gang; Jules was responsible for three new ones in
the W4MR log — TA, 8V6,and ARS8 . _. .._ WIPWK has
been visiting all sorts of places in the Mediterrancan area —
TA, ZB1, 8Vg, et al — uud yet found time to put C:NSEGy
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A recent qualifier for the ’phone DXCC award, A.
Bonnecchaux of Versailles, is seated at the controla of his
compact yet effcctive station, FOHE.

¢

on the air. One postcard has a picture on it showing a medi-
cine-man type waving a couple of four-foot snakes — wow!
Jeeves says we'll do our North African traveling via the
National Geographic ._._._ We ordinarily have no space
available to present SWL doings but it is worthy of note
that John DeMeyer of Lansing, Mich., has confirmed 198
countries in amateur ’phone reception. This shows that our
‘phone DX men still have quite a few to go after. John has
an interesting point concerning the c.w. YA3AB reportedly
active some time ago. With Russian-to-English alphabetical
translation YA3AB becomes UA3AW. Whether the Russian
alphabet is ever transmitted with English c.w. equivalents
is, of course, the question ._._._ OY3IGO has finished
his double-conversion superhet but still has trouble picking
Ws out of the pile-ups that occur as soon as he touches the
key. W1EFQ was told that OY2RD is now QRT .—~._._
KS4AN leaves Swan Island in favor of the returning KS4AT
(W5KWY) and K84AC will continue to be quite active on
c.w. Perhaps Ralph will be able to finish off his DXCC in
his next session as KS4AI ._._._ CRI§AA and MS4I'M
have been reported to have closed down and W4MKB
passes word through W1DJV to the effect that ZS9F's rig
was struck by lightning, causing him the loss of one eye and
damage to the other. Jimmy, who worked 28-Mec. 'phone and
7-Me. c.w., is now undergoing treatment in England and has
the best wishes of all the DX fraternity for an early recovery
and return to the air . ...~ W3DGM heard that G5GK
was the first Englishman to make the Chilean WACE award
and the second European after DL7AA ._._.._ W50NL
is counting his lucky stars after making a move to a QTH
just within the DXCC rules limit. That Rule 7 can surely
be a heartbreaker but it’s obviously necessary to draw the
line someplace . — . — . ~ The Fourth All-European DX Con-
test will be sponsored by the SSA this year during the
Swedish society’'s 25th-Year Jubilee period. The ‘phone

HEG6J is very active on 20 and 10 meters, pre-

ferring c.w. Running a maximum of 50 watts, Mario
guarantees a fast QSL for all contacts.

scction of the test is dated December 1s8t-2nd-3rd while the
c.w. portion is scheduled for November 24th-25th-26th.
Starting and ending times are 1901 and 1900 on each set of
dates respectively (Eastern Standard Time). The contest call
will be CQ AW on the part of European stations and CQ EU
for others. There will be certificate awards issucd to the three
highest scorers in each country and each W/VE call arca.
The exchanges will consist of R8T (c.w.) and RS ('phone)
with three seif-assigned digits appended. For a complete
copy of rules and technicalities write: 88A Contest (om-
mittee, Box 609, Gothenburg, Sweden. It is unfortunate that
the c.w. period falls on one of our Sweepstakes wcek ends
v ime— WIAND has aseisted VRIC and KX6AA in ob-
taining a supply of blank QSLs and WICEG notes that
4X4CW is now signing 4X4FA ._ ... .. The FEARL boys
are attempting to sccure n.f.m. privileges comparable to
those available to Wa. At present JAs cannot use the emis-
iConlinued on page 116)
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structions has been prepared at the direction

of the Chief Signal Officer and distributed to
all Army members of the Military Amateur Radio
System. The booklet appears in the familiar
orange-and-black cover and bears the crossed-
flag insignia of the Signal Corps. It is designed as
a one-volume ready reference for ull questions
that might arise in the operation of an Army ama-
teur net.

The newly-released manual contains a standing
operating procedure (SOP), radiotelegraph pro-
cedure, radiotelephone procedure, and certain
of the operating signals (both military and inter-
national) that are commonly employed in MARS
operations.

Since most amateurs already are familiar with
the formalities of establishing contact — the
answer, the various signs of separation or pause,
etc. —- most of the manual deals with specifics
such as circuit operation and message prepara-
tion.

MARS members really wear two hats. When
they put on their MARS hat, they are military
radio operators and are required to operate ac-
cording to procedures prescribed by the joint
Army-Navy-Air Force publications (JANAP).
But when they take off their MARS hats, they
wear the FCC-licensed amateur hat, and operate
within the ham bands. There is no carry-over of
military procedure into purely amateur radio
operations.

Because one of the purposes of MARS is (o
codrdinate the methods and procedures of mili-
tary radiomen with the amateur fraternity, it is

3 NEW MANUAL of MARS-Army operating in-

Army brass is brass pounder! Former Chicf of Ord-
nance, Maj. Gel mral Julian S. Hatcher, USA, Ret.,
AAMRNQ/WARNQ, is an active Martian, operating Irom
his Falls Church, Va., home. General Llatcher, one of
the world’s foremost small arms cxperts, is technical
cditor of The 4American Rifleman and a member of the
Nauonal Board for the Promotion of Rifle Practice and
the U. 8. Olympic Games Committce.

October 1950

Military
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necessary that MARS members become pro-
ficient in JANAP procedure, which is designed
to provide maximum security for military radio
operations as well as complete interchangeability
of personnel and equipment.

In certain types of operation, normal amateur
procedure has an advantage over JANAP. Here,
the MARS member, as an amateur, must be
equallv well-trained.

mgmﬁcant, change in MARS c.w. net opers-
tion is the elimination of signal strength and
readability reports. A station assumes it has a
readability of “good” unless otherwise notificd.
RST reports are exchanged only when communi-
cation is unsatisfactory.

Detailed instructions are furnished for chang-
ing the headings on traffic that is received on a
MARS circuit and is to be relayed via some
traffic outlet in the ham bands, or conversely,
how to process properly a message received by
amateur radio for transmission over a MARS
circuit.

Crossband operation between MARS frequen-
cies and amateur frequencies is specifically
forbidden.

Also included in the manual are:

1) Suggestions to net control stations for build-
ing esprit de corps and assisting in the integration
of military and amateur operations.

" 2) Definitions and step-by-step procedures for
emergency operations.

3) Concise and definite language whereby
radiotelegraph and radiotelephone c¢ommunica-
tions may be conducted accurately, rapidly, and
with security obtainable.




the Month

. E.AR.C. POSTPONED

Responsive to a U. S. proposal, member-na-
tions of the International Telecommunications
Union have agreed to a postponement, for at least
six months, of the Ixtraordinary Administrative
Radio Conference which had been scheduled for
The Hague beginning September 25th. The con-
ference is subject to later call when the Adminis-
trative Council is of the opinion that world con-
ditions are again such that the meeting can
successfully be held.

This means a further delay in our expectation
of receiving the green light on a new 21-Me. band
-8 well ag delay in the date when we lose the
top 50 ke. of 14 Mec. But the announcement in
general is good news for amateur radio, which has
never been able to look forward to international
conferences with any enthusiasm. More good
news is that the U. S. intends to propose, soon,
postponement of the 1952 Buenos Aires confer-
ence for five years, or until 1957.

WATCH YOUR EXPIRATION

Postwar amateur station licensing began Feb-
ruary 8, 1946. In the succeeding twelve months
about 40,000 amateur station licenses were issued
on the new five-year term basis, mostly renewals
from Pearl Harbor extensions. Thus about that
number of amateur licenses will come up again
for renewal in the twelve months period be-
ginning next February. Since that figure repre-
sents half the present amateur total, it’s a 50-50
chance that yours is one of them. Watch the date
on your license and make sure a renewal applica-
tion goes in to FCC at Washington about three
months before expiration date (the regs say any
time after 120 days prior to expiration). If your
current ticket was issued in February ’46, it’s
almost time to write your district FCC office for
renewal forms.

At the moment, proof-of-use requirements for
renewal are still contacts by c.w. with three
amateur stations in the U. S., within the last six
months of the license term. Be sure to include
your present ticket with your application for
renewal. Watch ST, too, for what happens in
Docket 9295, since FCC is currently proposing
different renewal requirements —in terms of
operating time instead of number of contacts:
“a minimum total of either 2 hours operating
time during the last 3 months or 5 hours operat-~
ing time during the last 12 months of the (op-
erator) license term,” plus a statement that you
can send and receive code at the rate required
for the license being renewed.

If you should forget to renew on time, FCC
will permit you, by a proviso effective with
licenses expiring after January 1, 1951, ta apply
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for “renewal” as long as one year after expira-
tion. In such event your old ticket is no good
ufter expiration date; the idea is simply to save
vou and FCC the trouble of another examina-
tion. In effect, it provides that you may have a
new amateur license without examination if you
held one within the past year and can demon-
strate ‘‘proof-of-use” (prior to its expiration) as
required for renewal. Such licenses will not be
backdated.

Of course, if since 1946 you've moved or ad-
vanced to Class A and thereby had occasion to
modify your license, it has been extended for a
five-year period from the modification date. In
this connection, however, note that if the new
rules in Docket 9295 go through as proposed,
modifications will no longer extend a license and
it will have a finite term of five years from date of
original issuance.

DISASTER COMMUNICATIONS SERVICE

Last month on page 10 we outlined the high-
lights of FCC’s proposal to establish a disaster
communications service in 1750-1800 ke. Regu-
far readers of QST will recall that the League, in
its 1944 Presentation for the Amateur Service,
asked that this band be made available to ama-
teurs primarily for emergency,! and that in 1945
F'CC issued tentative findings indicating its in-
tention to make 50 kc. available somewhere in
that portion of the spectrum for a disaster service
primarily composed of amateurs,? whereupon the
League filed a supplementary bri<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>