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' From this exclusive HIGH
- FREQUENCY filter originates
the cleanest signal on the air!

HT-32 |
Transmitter/exciter

- Amateur net $67500

Hallicrafters new HT-32 transmitter features

5.0 me. quartz crystal filter... new bridged- tee
modulator.. . high stability...gear-drivenV.F.O.

® Forget your old ideas ahout SSB
signal clarity! The HT-32 establishes
entirely new standards with two major
achievements of the world famous
Hallicrafters laboratories—yours ex-
clusively in the HT-32:

1. 5.0 me, quartz crystal filter. Re-
sult of a 3-year research program,
the crystal filter system now is
commercially practical at %igh fre-
quencies. System cuts unwanted
sideband 50 db. or more!

2, New bridged-tee modulator.
Temperature stabilized and com-
pensated network provides carrier
suppression iz excess-of 50-db. Pat-
ented diode application develops

sideband energy from audio volt-

age. World’smost stablemodulator,
These and many other features make
your decision clear—compare the
HT-32 with any other transmitter
available. Your supplier has all the
details. Stop by and see him today.

ADDITIONAL FACTS ABOUT THE HT-32

® SSB, AM or CW output on 80, 40,
20, 15 11-10 meter bands.

e High-stability, gear-driven V.F.O.

¢ 144 watts peak power input.

e Distortion products down 30 db
or more.

o Complete band sw1tch1ng
e C.T.O. direct reading in kilocycles.
e T.V.I suppressed.
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Mobile SSB

FIRST

Mobile Transceiver

for complete Mobile, Fixed use

NEW and FIRST — that’s the best description of
the revolutionary KWM-1, the first mobile trans-
ceiver and the first to offer SSB. And this 14-30
mc 200 watt package®is equally adaptable to fixed
use with simple removal from a convenient mount-
ing tray under the dashboard.

Utilization of common components in both trans-
mitting and receiving functions results in a saving
of both space and cost and, in the case of fre-
quency-determining components, assures exact
coincidence of fransmitted and received signals.
Frequency stability and readability is comparable
to that of the KWS-1/75A-4. The panel meter
serves as an S-meter during receive and multi-
meter during transmit. Break-in CW using VOX
*PEP Input

CREATIVE LEADER IN COMMUNICATION

circuits is built-in, as is a side tone for monitoring
CW. Ten 100 kc bands are available anywhere in
the 14-30 mc range.

These are a few of the features in the all-new
KWM-1. Ask your Collins distributor for details.
Limited quantities available in August,

NET PRICES
KWM-1 Transceiver -..........cco.. aeeen. $770.00
516E-1 12 vdc Power Supply .._.._._. eeoa- 248.00
516F-1 115 vac Power Supply .._...... eea.- 103.00
312B-2 Speaker Console with

directional wattmeter ...... cevane- 146,00
312B-1 Speaker in cabinet __.__....... weee- 25,00
351D-1 Mobile Mounting Tray w.ococcennaoo 22,00

-
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B&W TRANSMITTER GROWS WITH THE

RADIO AMATEUR

51$B-B
*If you have a Viking I or II, Collins 32 V series, or other
commercial or composite home-built rig, get the Model 51SB.
It’s similar to the 51SB-B, but contains a power supply which
you’ll need with transmitters other than the 5100-B.
Net Price . . . $279.50

4 Start with basic Transmitter

Ideal for the oldtimer and beginner alike.
It’s a complete medium powered transmitter
as itis...over 140 watts AM phone... 180
watts CW. Completely self-contained includ-
ing power supply, VFO, and integral band-
switching. Covers all ham bands 80 through
10 meters. YOU CAN ADD SSB AND A
'lI‘ Ilﬁllvlg FINAL TO THE 5100-B AT ANY

Net Price . . . $475.00

4 Add SSB Generator

If you want to enjoy top quality single
sideband, just plug the 51SB-B into
the back of the 5100-B transmitter*
and you’re on the air with a command-
ing signal. The many features of the
51SB-B include voice-operated con-
trol, selectable sideband with a flip of
the switch, speaker deactivating cir-
cuit, and TVI suppression.

Net Price . . . $265.00

L-1000-A

All these B&W units are housed in attractive cabinets with
a blue-grey wrinkle finish. Panels are finished in the distinc-
tive B&W rich semi-gloss grey, with white lettering and border
stripes. They’re expertly engineered to assure you of long,
trouble-free operation as well as ease of control and tuning.

¢ and then tie in 1 KW Final

When you're ready to go the limit—
1 kilowatt of power—all you need to
do is to add the L-1000-A. This
grounded grid linear amplifier will
stand out in signal eloquence when-
ever the going gets rough. The pi-net-
work output gives you precise adjust-
ment of tuning and loading from 80
to 10 meters. It’s rated at 1000 watts
peak envelope power SSB, 875 watts
CW, and 375 watts linear AM phone.

Net Price . . . $460.00

Prices subject to change without notice

BARKER & WILLIAMSON, INC.

Bristol, Pennsylvania




40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
ower output. Stands up under maximum crystal currents. Stable,
ong-lasting, permanently seale $2.95 Net

20 Meters, PR Type Z-3

Harmonic oscillator, Low drift. High activity. Can be keyed in most
circuits, Stable as fundamental oscillators. Fine for doubling to 10
and 11 meters or “straight through” 20 meter operation......$3.95 Net

) COMMERCIAL

COMMERCIAL, PR Type Z-1

Designed for rigors of all types of commercial service. Calibrated
.005 per cent of specified frequency. Weight less than 3 ounce.

Sealed against moisture and contamination. Meets FCC require-
ments for all types of service.

SPECIAL TYPES

Type Z-1, AIRCRAFT Type Z-6A
8023.5 Kc., J005%...cirererererenssorenerarerasans $3.45 Net FREQUENCY STANDARD

i 4 T

Type Z-1, MARS and CAP

Official assigned transmitter frequencies in the range.
Calibrated to .005%, 1500 to 10000 Kc. $3.45 Net

Type 2XP

Suitable for con-
| PR et
63 0 al, etc. Same ho
Q,%ti@ Cﬁ er dimensions as

7 ; Type Z-2.
./ 1600 to 12000 Ke.
(Fund.) *5 Ke.

... $3.45 Net

12001 fo 25000 Kec. (3d
Mode) =10 Kc. ... $4.45 Net

100 Ke. .
VHF Type Z-9R

s, For l.ear, Narco
and similar equip-
% ment operating in
s the 121 Mec. region,
requxrm erystals
in lc. range.

Each .. e s o o« $4.95 Net

RADIO CONTROLLED
Type Z-9A OBJECTS
27.255 Mc...04% . . . $3.95 Net

To determine band-edge. To keep the
VFO and receiver properly calibrated.

. e« « . $6.95 Net °
Type Z-1

TV Marker
Crystals

Channels 2 through
13.....$6.45 Net

4.5 Mc, Intercarrier,
01% . . . 2.95 Net

5.0 Mc. Sig. Generator, .01% 2,95 Net
10.7 Mc. FM,IF, 01% . . . 2.95 Net

® ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. ORDER FROM YOUR JOBBER. -

: QUN 1L BLUFES. ,,,,lQM(A i

EXPORT SALES: Royal National Corpora on. 250.W 57th Street, N w York 19, N, Y,, U, 8. A,
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especlall}( League membersg, are invited to report station activities on the first of each
month (for preceding month} direct to the SCM, the a,dmxmstratwe ARRL official elected by members in each Section.
Radioclub reports are also desired by SCMs for inclusion in ST, ARRL Field Organization station appointments are
available in the areas shown to qualified League members. These include ORS, OES, OPS, OO and 0BS,
applications for SEC, EC, RM and PAM where vacancies exist. .1/l amateurs in the ‘United States and Canada ure invited

to join the Amateur ‘Radio Emergency Corps (ask for Form 7).

Bastern Penusylvania WIPYF Clarence Snyder 717 Porter St. ston
Maryland- Delaware-D. C. W3IUCR Louis T, CronebE‘FEEr 9904 Gardiner Ave, Silver bprmg, Md.
Southern New Jersey K2BG Herbert L. Brooks 80 Lincoin Ave, Palmyr:
Western New York E2HUK  Charles T, Harngen 211 Rosemont Drive Buffalo 20
Western Pennsylvania W3IGTY John F, Wolthew icz 434 Glenwood Drive Ambridge
; CENTRAL DIVIGION —
[llinoig WoYIX George Schreiber ak Park
Indiana WONTA  Sethi,. Baker 276 W Martinsville
Wisconsin WIROM  Reno W. (;oct 929 3. 7th A Wausaa
—— !\OTA DIVISION .. .
North Dakota WOKTZ Klmer J. Gahel . Hankinaon
South Dakota WOFLP L.es Price Custer State Park Hermosa
Minnesota WIHKLG Robert erann P Box Dassel
DELTA DIVIS[O ‘
Arkansas WSZZY Ulmon M. Goings P.O), Box 207 t)sceola
Louisiana | WSFMQO  Thomas }. Morgavi T 3409 Beaulleu St. Metame
Mississippi Wswzy Blakely 525 So. Main St. CGreenville
Tennessee W4SCF . Bimpson 1863 So, Wellington St. Memphis
; . _GREAT LAKES DIVISION
Kentucky WAKKW  Albert M. Barnes 830 Third Ave, Dayton
Michigan WERAE Thomas (>, Mitchell 400 Liberty i Buchanan
Ohio WSAL Wilson E. Weckel 2118 Tuscarawas $t., W, Canton 8
HUDSON DIVISION _.___ _ -
[ aqrcrn New Vork W2EFU George W. Tracy 1138 North ¢ ountry Club Drive Schenectady
N. V. C, & Long Ilsland W2TUK Harry J. Dannals 139 Kagt Zoranne Drive Farmingdale, L. I.
Northern New lersey W2VQOR i.loyd H. Manamon 700 Seventh Ave, Asbury Park
J S —— . MIDWEST DIVISION .
Towa WOBDR Russell B. Marquis 807 North Fitth Ave. Marshalltown
Kansas WOICV Earl N. lohnston 1100 Crest Drive Topeka
Missouri \W)GFP James W. Hoov 15 Sandringham Lane Ferguson 21
Nehraska wocs Floyd B. Lampbell 203 W, 8th St, North Platte
NEW ENGLAND DIVISION, §
Connecticut # WITYQ Victor 1.. Crawford RFID 5, Stadley Rough Rd. Danbury
Maine \NIBPI/VVA AHan D. Dum,lev Casco
fLastern Massachusetts V1ALP Frank L. Baker, jr. 9T Atlantic 5t. North Quincy 71
Western Magsachusctts WIHRV Oszborne R. McKeraghan 22 Mutter St. Rasthampton
New Hampshire WIAILY John Arthur Knapp 5 Morth State St. Concord
Rhode Lsland WIVXC Mrs, june R, Burkett .?4 Roger Williams Ave. Rumfard 16
Vermont WI10AK Mrs, Ann L. Chandler RED 2 arre
NORTHWESTERN DIVISION -
Alaska RL7A(:U Dave A. Fulton x 103 Anchorage
1daho W7R. Rev, Francis A. Peterson Box (m Preston
Montana W7NPV/‘.’V‘(1 Vernon L. Phillips Harlowton
Oregon W7EST Edward F, Conyngham 119()1 Powell Bivd. Portland
Washington . :W7FIX Victor S. (yish 511 Bast 71st St. Seattle §
s PACIFIC DIVISION__
Hawail KH6AED Samuel H. Lewbel 2.0, an 3564 Homnoluly
Nevada W7JLV Albert R. Chin ox 4
santa Clara Valley W6YHM G, Donald Fheriein P.O 372
Bay WOFD ] Roger I.. Wixson 3018 Berhn Way
WeGGC Walter A. Buckley 901 Grafton Ave.
K6CET LeVanghn Shipley 3005 Maison Way
Ran Joaquin Valley weIPyU Ralph Sarovan 3639 Mono 5t. Kresno
i _ROANOKE D[VISION
North Carolina WARRH B, Riley Fowler 3 Morgantown
South Carolina W4HM(, Bryson L. McGraw ?’7 Kalmia Road ~olumbia
Virginia WAKX John Carl Morgan . ¢/n Radio Station WFEVA, Box 20‘)1' ‘redericksburg
West Virginia WSPQQ ‘Albert H. Hix 1013 Belmont St. Forest Hills, ¢ ha.rleston4
. . ROCKY MOUNTAIN DIVISION i ims .
WHDML B. Eugene Spoonemore 224 Carlile Ave, Pueblo
L) . WI7LOE James L. Dixon 931 Childs Ave., P.O, Box 1045 Ogden
Wyoming W7PSO James A. Masterson 851 Bon Ave, Casper
SOUTHEASTERN DIVISION .
Alabama WAMY joe A. Shannon . . Cottondale
[oastern Florida* K4KGT Iohn b Porter 6890 5. W, Stst St, Miami 43
VVPstt‘rn Florida W4MS d J. Colling 1003 E. Blount St. | o Pensacola
o WACFET Wil mm Kenunedv 459 Fairway Hill Drive, S.E. Atlanta
West lndles (Cuba-P.R.-V.I.}) KP4DJ Wnlllam Werner 563 Ramon Llovet Urb, Truman,
. Rio Piedras ,P. R
Canal Zone KZsSWA P, A White Box 82 (ramboa
SOUTHWESTERN DlVISION __
1.0y Angeles wWoJjOB Albert F. Hill Ir. 861 No. Millard Ave, Rialto_
Arizona W7OTE Cameron A, Allen 1020 East Maryland Ave. Phoenix
Sau NDiego W6LRILJ on Stansifer 4427 Pescadero San Diego 7
Santa Barbara WOREF Mrs. Dorotey E. Wilson 1.0, Box 1232 Oxnard
WEST GULEDIVISION .
Northern Texas WSTEP Ray A. T'hacker 4700 West Hanover
Oklahoma W5GIQ Ewing Canaday 919 Staniey ‘xullwater
Southern Texas WSOQEM  Roy K, Eggleston 1109 Vernon Drive Corpus Christi
New Mexico WS5EFPB Kinar H. Morterud 2717 Quincy St., N.E. Bel Air Albuquerque
_ TETWE —~ W(.‘;NADIAN DlVISION TSR
itim E1 ee St. Step
(%d:(:rario ¢ VEING Rlchard W. Roberts 170 Ne orton Ave. Willowdale, T oronto. Ont.
{Juebec VE2GL Gordon A, Lynn R.R. No. 1 Ste, GGenevieve de
= _Plerrefonds, P. Q.
Alberta VE6M &ydney T, Jones 10707-§7th Ave, HEdmonten, Alta.
Rritish Columbia VE7J Pei . McIntyre 0981 West 26th Ave. Vancouver, B. C.
/ukon P [ — .
k/[;l::xitoba VE4HL, john Polmark 109=13th, N.W. Portage Ia Prairie, Man,
Saskatchewan VESHR Harold R. Horn 1044 King St. Saskatoon

ATLANTIC DIVISION

—

3CMs also desire

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



fisive_for mnst Bams itis

mg abuut a!l gver the mdustry
It has caused.more excitement in |

T™C Conada, Ltd. MAMARONECK ‘
OTTAWA, ONTARIO - NEW YORK




... licensed amateurs.

- Vlce~Presndenf . .

* Communications Manager . .~

representation of the radn_o, _am
“the maintenance of fraternalis

It is an incorpore
under the Taws of [

The officers are oieded or uppomted_by 1
is noncommerclal and na

Inquiries regarqu membersh:p ure sol‘cuted A bon
interest in amateur radio is |
ship of o transmitling stnhon__ and kno
prerequisite, although full votmg me!

EUGENE €. WOODRUFF, wacm 19361940
GEORGE W. BAILEY, W2KH, 19401952

FPresident . e

Moorhedd, vanesofva S

First Vice-President . o .. WAYLAND M, Gaovas,
P.O. Box 586 ,Odssso, Texos )

“General Manager . .0
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DIRECTORS

. Canada
ALEX REID.......... eete e ss ez ass VE2BE
240 Logan Ave,, 8t. Lambert .
Vice-Director: William R. Savage...... VESEO
833 10th 8t N, Lethbrldge, Alta.
Atlantic Division
GILBERT L. CROSSLEY............ W3YA

Dept. of E,E.. Penna, state University
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Vice-Itrector: Charles ., Badgett...... W3LVF
725 Garden Road, Glenside, Pa.
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Vice-Director: (:eorge E., Keith........ WoQLZ
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Dakota Division
ALFR. M, GOWAN.,.....00.0000 PPHR

Vice-I¥rector: Forrest I\l;Iy .......... \ DFDS
6840 Harriet Ave., Minneapolis, Minn.

Del; ta Division

VICTOR <'AN~ ................ W5BSR
X 965, Lake Charies, La.
Vics-D'lrector Milton W. Kirkpatrick....WSKYC
4914 Floynell Dr., Baton Rouge, La.

Grea t Lakes Division

JOHN H, BRABE. .......ccvsznzasnss
708 F‘nrd Hldg R

Viw—mrector Robert L. Davis
7 Highland Ave., S8alem, Ohlo

Hudson Division

GEORGE V. COOKE, JR........... W20BU
88-31 2%9 *Xt Bellerose 26 N. Y.
Vice-Director: T.loyd H. Mansmon. ..... WZVQR

709 Seventh Ave,, Asbury Pn.rk N. J.
Midwest Division
ROBERT W DENNISTON........ WINWX
x 631, Newton, Iowa
Vice-Director: Sumner H., Foster........
2315 Linden Dr., 8.E., Cedar Rapids, lowa
New England Division
MILTON E. CHAFFEE............ .. WIEFW
53 Homesdale Ave., Southington, Conn.
Vice-Director: ¥rank L. Baker, jr......... WIALP

91 Atlantic 8t., N. Quiney 71, Mass,
North wextern Division

R. REX ROBERTS.......c0vneunen. W7CPY
%37 Park Hill Drlve Billings, Mont.
V’too-l)irer‘tor Howard yle., . . ..o, W70E

Pa cxfxc Division

HARRY M. ENGWICHT.............. W6HC
770 Chapman, 8an Jose 2

Vice-Director: Harold L. Lucern.....,... WEIDN
1113 Elinore Ave.. Dunsmuir, Calif,

Roanoke Division
P, LANIER ANDERSON, JR......... WiMWH
428 Maple La.ne. Danville Va.
Vice-Director: Thomas H, Wood........ V4ANK

1702 N. Rhett Ave., North Chariwton. 8.C.
Rocky Mountain Division

CLAUDE M. MAER, JR.........000uu0.s WoIC
740 Lufayette %t Denver, Colo,
Vice-Director: Carl L, 8mith............ WoBWJI
1070 Locust St « Denver 20, Colo,

Southeastern Division

JAMES P BORN, JRu...insiorasnnnsans W4ZD
First Ave N.E,, Atlanta, Ga.

Vice—Director Thomas M., Moss,...... w4
P.O. Box 644, Mumrlpal Airport Branch,
Atlanta, Ga.
Southwestern Division
WALTER R. JOOB, ... viverrrnnnnys WEEKM
1315 N. Overhill Drive, Inglewood 3, Calﬂ’
Vice-Drector: Virgll Tulbott............ W6GTE
0226 Alexander Ave., South Gate, Callf,
West Gulf Division

GRADY A, PAYNE.........1...... WSE’I’A

5103 Linden 8t., Beualre "Tex:

Vice-Director: Carl C. Drumeller......,. W5EHC
5824 N.W. 58th 8¢t., ()kla.homa. City 12, Oklay




“It Seems to Us...”

TECHNICAL CONTRIBUTIONS

Amateur radio is proud, and justly so, of
its extensive record of techmcal contributions
to the electronic art. However, in recent years
we have occasionally heard the view e‘cpressed
that, because of the billions of dollars now be-
ing poured into elaborate research programs
by the industry, the day of the amateur con-
tributing anvthmg useful to the advancement
of the art is past.

Posh!

The facts are that right at the present mo-
ment amateur radio is taking advantage of
probably the greatest number of simultaneous
opportunities in its history to demonstrate
ability to perform technical research work;
many of them are part of the world-wide
coordinated scientific effort making up the
International Geophysical Year program. Here
ane the several fields in which there is oppor-
tunity for individual and group amateur par-
ticipation:

1) The ussistance of amateurs operating on
bands above 50 Me. is sought for participation
in studies of sporadie-E, transequatorial scat-
ter, auroral and meteor propagation condi-
tions. This work is being accomplished for the
IGY program by the League, under contract
with the U. 8. Air Force. Expanded knowl-
edge of radio propagation is not the only
objective; additionally it is hoped to gather
data on the geographical distribution and
motion of sporadic-£ clouds, and therefore on
the movements of air masses in the upper
atmosphere. Amateurs are asked to monitor
v.h.f. bands and report intercepts of other
stations at unusual distances, as well as two-
way contacts. Interested hams should write
the ARRL Propagation Research Project,
530 Silas Deane Highway, Wethersfield, Conn.

2) The several earth satellites to be launched
during the IGY will carry 108-Me. telemeter-
ing transmitters. Elaborate and precise radio-
tracking installations are being set up by
Project Vanguard at various locations, but it
is realized that anvthing can go wrong and
therefore the Naval Research Laboratory so-
licits the assistance of amateurs in setting up
additional ““ Minitrack ” systems to keep watch
on the 20-inch sphere. This is a club or group
job, as it requires a bit of space and a modest
investment — although the usual ‘‘reduction
to amateur practice” is still being sccom-
plished to cut costs considerably without ap-

preciably affecting the usefulness of measure-
ments and recordings. See page 38, July,
1956, QST.

3) A third project which should have con-
siderable amateur interest is *Operation
Smoke-Puff,” outlined in this issue. Radio
mmmumcatlons have always been dependent
upon the varying reflective power of several
ionized layers in the upper atmosphere. Now
man is attempting to estublish an artificial
reflecting Iayer by firing a rocket into the
stratosphere to release ionized gas. The as-
sistance of amateur stations, in the southwest,
eapable of operating any band between 14
and 148 Me., is requested in 4tternpt1ng to
bounce mgnals off the artificial layer. So put
down your science fiction book, turn to page
11 and read how you can be a part of a real
project.

There are others. One is mentioned in the
box on page 61, where the help of amateurs
is solicited for another kind of propagation
study headed up in Belgium. One more,
though not yet fully organized, is the proposal
to use a network of amateur stations for rapid
communication between teams of volunteer
amateur astronomers in ‘“Moonwatch,” a
program of visual search for the earth sutellite.
Others are in the formative stage, such as 2
plan to have amateurs monitor and record
telemetered information from‘transmitters car-
ried by balloons into the stratosphere to
record cosmic-ray data.

These kinds of tasks are peculiarly suited
to be handled by the amateur service. To
create a duplicate of the facilities being made
available by samateurs could break the na-
tional budget! It is once again an affirmation
of the wisdom of the continuing U. S. Govern~
ment policy of fostering an amateur radio
service.

BOARD MEETING

In May the Board of Directors of ARRL will
meet to examine the record for 1956, und to
come to decisions charting a continuing course
for the future. The director of your division is
your voice in League affairs. Communicate to
him your views on matters of the day so that he
may be informed, as is required of him in the
By-Laws, “as to conditions and activities in
his territorial division, and as to the needs and
desires of the members therein in order that he
may faithfully and intelligently represent the
true interests of such members.”



HAMFEST CALENDAR

Alabama — The Birmingham Amateur Radio Club is
holding its annual hamfest, May 5, at the Alabama State
Fair Girounds, Birmingham, Alabama, For further informa~
tion, write the Birmingham Amateur Radio Club, Hamfest
Committee, P. Q. Box 603, Birmingham, Ala.

Alabama — The Mobile Amateur Radio Cllub, Ine,, will
hold their annual hamfest on May 25-286, at the Ft, Wright
Armory, 1600 Hurtel St., Mobile, Ala.

Arizona — The annual Montezuma Well Hamfest will
be held June 1-2, Tickets may be obtained from George
Olson, W70AS, 210 East Moreland, Phoenix, Arizona. Pre-
registration tickets must be obtained by May 15. Tickets
are $1.00 per call, Saturday night: campiire and movies.
Sunday noon: potluck dinner, There is plenty of space to
camp out. Those who wish to stay in motels should make
reservations early.

California — The 15th annual Fresno Hamfest will be
held on May 11, Registration will be at the Fresno Memorial
Auditorium. Technical talks, hidden-transmitter hunts (on
75, 10, 6, and 2}, code-speed contests, mobile judging, and
an XYL luncheon will fill the day. In the evening a banquet
will be held featuring good food, entertainment, and awards
for contests and hunts.

KFor further information and advance registrations, write
to: Steve Weber, W6QON, 1448 East Richert, Fresno, Calif.

Florida — The Daytona Beach Amateur Radio Assn.,
with the cooperation of the Daytona Beach Chamber of
Commerce, will hold a whole-family all-day humfest on May
19, centered about City Island Recreation Hall, Daytona
Beach. If the XYL doesn't like hamfests, send her to the
bheach or on 4 boat excursion. Barly reservations suggested
for bout trip with power for portable rigs, $1.50. General
registration, $1.50. For further information contact
WATNR, Secretary, Daytons Beach Amateur Radio Assn,,
P. O, Box 7155, Daytona Beach, Fla.

Florida — The annual hamfest of the Silver Springs
Radio Club, Inec., will be held at Silver Springs, Ila., June

[~:2, Preparations are being made for over 400 amateurs and
their families. There will be entertainment for all members
of the family at this famous resort, 5 miles east of Ocala.

Georgia — The Atlanta Radio Club’s annual hamfest
will be held June 2, at the American Legion Post No, 216
in Atlanta. For tickets or reservations, contact H. R. Holley,
W4LDD, 1188 Ogilvie Dr. N.E., Atlanta,

Tllinois — Again this year the Quad City Amateur Radio
Club is sponsoring its big annual Mississippi Valley Ham-
fest, on Sunday, May 26, at the Rock Island County Con-
servation Club Grounds on Big Island, Milan, There will be
plenty of fun for OM, YL, XYL, and Junior Ops, Tickets are
$1.50 advance registration, or $1.75 at the gate. For advance
registrations, write to Art Strobbe, WOBUE, 714-— 5th
$t., Rock Island, IN.

Indiana — The Clifty Falls Picnie, sponsored by the
Madison Amatewr Radio Club, Madison, will be held at
Poplar Grove, Clifty Falls State Park, near Madison, v
Sunday, May 26, from 10:00 A.m, to 4:00 p.m. There will
be no registration fee, just the usual State Park admission
charge, The event has been planned as a family affair with
each fumily being asked to bring their own picnie lunch.
‘I'here ig plenty of shelter so picnie will be held come rain
ur shine, The Park is centrally located frem Clincinnati,
Indianapolis, and Louisville. For information, contact Mar-
vin . Klaes, KN9GBD, 201 W. Main $t., Madison, Ind.

Kansas — Tenth Annual Christy Ham-Vention will be
held Mlay 26, at Osage Clity, Kansas. Registration of 75¢

includes an auction, mobile hunt, and XYL, Radio Hat

Contest,

Kansas — The Central Kansas Radio (‘lub will hold
their annual bamfest on June 9 in Kenwood Park — satue
place as previous years. The hamfest will be held rain or
shine, since other provisions are made in case of rain, The
registration will be $1.00 earh for licensed hams and X YLs.

Kansas — The Hi-Plains Amateur Radio Club will hold
its Kighth Annual Hamfest in Plains, Kansas, on May 19,
Registration fee for the day will be $1,00 for each person
and is not limited to hams. All are invited to attend and
participate. Everyone is asked to bring a covered dish and
his own table service for the noon meal. Coffee and iced tea
will be provided. For further information please write
Zelma Cook, WONIQ.

Louisiana — The Amatewr Radio Club of Southwest
Louisiana will hold its annual hamfest May 4-5, at Lake
Charles, Louisiana, with a Baturday night fish~-fry and Sun-

10

day barbecue. Hams from several states are expected to
attend. Reservations may be made by writing W5BWZ,
Forest Gaspard, 3719 Vanderbilt Dr., Lake Charles, or on
3850 ke. Bundays at 2:00 p.ar. C8T. Registration is $1.75
and covers everything except hotel accommodations. Invi-
tation is extended to hams, their families, and friends.

Massachusetts — Bunday, May 26, at Norumbega
Park, Newton, Route 128 near Route 1, Bring your family
to the first hamfest-picnie sponsored by the Federation of
Eastern Massachusetts Amateur Radio Associations. Talk-in
transmitters on 10, 6, and 2 meters, Bring pienic lunch; fire-
places and tables available — algo refreshments, amuse-
ments and playground for children. Prizes for winners of
eontests such as hidden transmitter hunt and best mobile
installations, commercial and homebuilt. Registration starts
9:30 A.M., wind-up events at 4:30 r.m. Fee $1.00 per ama~-
teur; write W1PJ, 46 Lexington, Everett, Mass.

Massachusetts — The Central Massachusetts Amateur
Radio Association will hold their annual Gabfest at the
Stoddard Army Reserve Training Center, North Lake Ave.,
Worcester. The date is tentatively set for May 11, 1300 to
2400 EST. Smorgasbord dinner at 1800 EST. Registration
and dinner $3.50 in advance, $t.00 at door. Hegistration
only, at door, $1.50. For further information, write to Harry
Miller, W1DRD, 141 Austin St., Worcester 9, Muss,

Nebraska — The Dawes (ounty Amateur Radio C'lub
of Chadron is holding its annual picuic un June 2 at the
Chadron State Park, 10 miles south of Chadron on Highway
19. Signs will mark the way through the park. Bring enough
food for your family. Food will be set on tables and served
“family-styvle.” The coffee and soda pop will be furnished by
the club. Swap session. Come rain or shine as arcangements
will be made to be indoors if the weather i inclement.
Kveryone welcome,

New York — The Rome Radio Club, Inc., will hold the
fourth annual “Ham-Family Day” on May 26, There will
be an auction, entertainment for the XY Ls and Junior Ops,
and a transmitter hunt, Tickets are $1.00 for adults, 81.25
for children under 12,

Oklahoma — The Northfork Amateur Radio Club, 5th
annual hamfest on May 4-5, Quartz Mountain State Park,
Nouthwestern Oklahoma,. Plenty of fun for everybody. Sénd
pre-registration of $2.50 to Vern Street, K5DUX, Carter,
Okla,

Pennsylvania — The 3rd annual hamfest of The Breeze
Bhooters’ Net will be held May 12 at The Lodge, North
Park, near Pittsburgh, Pa. Gifts for the kiddies, technical
demonstrations, and other activities. Bring a basket lunch.
Clome rain or shine, we'll have a yvod time, Large indoor
facilities. Registration free. Donations accepted.

Rhode Island — The 3tith Annual Dinner-Dance of the
Providence Radio Association, May 18, at Rhodes-vi-the-
Pawtuxet. $3.50 per person for a fine dinner, dancing, and
other attractions, carrying on a traditionally wonderful
evening. Limited to 150 couples, Tickets available by mail
-~ P, O, Box 2603, Elmwood Station, Providence 7, R. 1.

Tennessee — The third annual West, ‘Tennessee Hamfest
will be held May 12, in Paris Landing Stute Park located on
beautiful Kentucky Lake near Paris, Tennessee, Tt will be
a family-picnic affair with playground equipment available
for the children, and picnic areas, swimming facilities, fish-
ing, and boating will be available for those who like thut
sort of entertainment. A station will be set up in the park
to guide any mobiles us they approach the hamfest. An
added attraction will be a grab bag, so bring along a piece
of gear you want to get rid of, A display of emergency gear
will be set up on the scene for earh ham’s inspection.

Virginia — The Blue Ridge Amateur Radio Society, Inc.,
will hold its third annttal hamfest on May 1Y, at Lakeside
Amusement Purk, Salem, Va. Registration starts at 7:00
e, Saturday, at club station with refreshments, and
activities for YLs and XYLs. Registration will continue
Sunday at 9:00 a.v, Program at 11:00 a.a with several
outstanding speakers. Special features for the ladies and
children, dinner at 1:00 p.m. Dinner $1.50 for adults, chil-
dren $1.25, Registration fee $1.25. Make checks payable to
Blue Ridge Amateur Radio Society, Ine., and mail to
W4FNT, Box 2002, Roanoke, Va.

Ontario — The North Shore Radio (llub wiil hold its
annual banquet May 4, at the Genosha Hotel, Oshawa, Al
radio amateurs and their friends are invited to attend.
Registration opens at 5:00 p.at., and dinner is at 7:15 e
Ciood entertainment, Tickets $3.50 from any club member.

{More page &%)
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“Operation Smoke-Puff”

An Opportunity for Amateurs and SWLs Living in the Southwest fo
Participate in Some History-Making Experiments

BY O. G. VILLARD, JR.*, W6QYT (Trustee, WEYX)
and R. S. RICH*, W6OPX

e Not too long ago a man~-made iono-
sphere would have been a good subject
for science fiction. Today there ix an ex-
ceedingly strong presumption that tem-
porary ionization has already been pro-
duced in the E region. To econfirm it,
amateurs are being invited to participate
in a series of experiments planned to
start this summer.

To get in on *Operation Smoke-Puft”
youneed threcthings:equipment capable
of operating on any or all bands between
14 and 118 Mec.. a location inside the
¢eircle of opportunity’’ shown in Fig. 1
of this article, and a postcard. For in-
structions on using the last named, read
O,

in fact, to ull users of the ionosphere for

long-distance communication — occurred
on March 12, 1956. On that dute an Aerobee
rocket, fived from Holloman Air Force Base, New
Mexico, into the £ layer of the ionosphere, appar-
ently created a man-made cloud of ionization by
releasing sume eighteen pounds of nitrie oxide
gas.!

That an ion cloud appeared there can be no
doubt, for it was detected simultancously on the
sercens of ul least two dJifferent radars (one of
which, incidentadly, was operated by A. M. Faries,
W6OOU). The fact that the cloud showed up
shortly after the release of the gas is highly sig-
nificant, However, no scientist will allow himself
the sutisfaction of claiming that his experiment
was a success 8o long as there exists the possibil-
ity — however remote — that the observed result
might have been caused by chance. In the present
instance, the observed cloud rcould have heen
produced ut precisely the right moment by an
errant meteoroid or some gremlin-like sporadice-£¢
event.

However, the presumption that the experiment
succeeded is very strong. If ions ean be produced
in later tests, it will be possible to suy that the

! N BVENT of great interest to radio amateurs —

March rocket firing represents the tirst time thut -

man has ever ereated ionization in the ionosphere
in an experiment expressly designed for thut
purpose.

It would appeur, in any cvent, that a certain

*Radio Propagation Laboratory, Stanford University,
Stanford, California.

1K, K. Marmo et. al. *Formation of an Artiticial lon
*loud; Photoionization of NO by Solar Lyman Alpha at 95
km.” Journal of Physical Chemasiry, Vol. 25, No. 1, p. 187,
July, 1956,

May 19857

milestone in man’s control of his environment has
been pussed, and that new vistas of opportimity
appear shead. A few years ago when Professor
V. A. Bailey of Australia took out a patent on 2
method for lighting up the night sky, by making
the ionosphere glow like s neon lamp, many
thought him visionary; oue wonders how the
doubters feel about it now?

But before there can be any stampede to take
out licenses under Professor Bailey’s patent,
much invention, research and hard work remains
to be done, and the doing of it provides the
reason for this article. The U. 8. Air Foree pro-
poses to continue with tests similar to those per-
formed in March, and would like to invite radio
amateurs and short-wave listeners to participate
in the tusk of determining (a) whether ion clouds
are reully formed (b) how large they are, and (¢)
what becomes of them after they are formed. All
these things can be explored quite effectively
simply by sceing to what extent the cloud is
capable of reflecting radio waves from one point
to another.

Since the present assault is on the E-region of
the ionosphere, the refiecting cloud will be at a
height of approximately 70 miles. Owing to the
eurth’s curvabure, such a cloud will only be able
to reflect signals between stations whose locations

An Acrobee Rocket leaving the launcher,




are inside the fuzzy circle of Fig. 1. This circle is
centered on the rockets’ launching point, the
Holloman Air Development Center near Alamo-
gordo, New Mexico, and is deliberately made a
bit generous in size to account for the possibility
that some clouds may drift appreciably during
their probable lifetime of ten or twenty minutes.
The aim, a8 can be seen, i8 to generate an artificial
patch of “short skip.”

Stations at locations within this circle wishing
to participate in the tests will be advised by mail
of the expected dates and times of rocket firings.
They may then listen to the range count-down
station, which operates on 4870 kilocyeles and
should be asudible over most of the area at most
times of day. This station broadcasts the status of
the test (whether it has been delayed or not) and
gives the number of minutes until the expected
firing time, followed (for a period) by the number
of minutes after the rocket has gone off.

The best frequency band for getting a bounce
from the ion cloud will depend on the time of day.
Tests are planned for morning twilight, noon,
and evening twilight, and some may even occur
at night. In general, the 14, 21, 28, 50 and 144
Me. bands may be useful. 1t is proposed to desig-
nate a particular frequency in each band as the
one to be used by stations participating in the
test. All participants will be sent a list of each
others’ call letters, so as to save time in checking
to see if a particular station lies within the circled
area.

A posteard to the authors of this article is all

that is required to participate. If you live within
the indicated area, your name will be placed on a
mailing list and you will receive a questionnaire,
some detailed suggestions, log sheets and informa~
tion as to test times. You will also be advised,
after each firing, whether the experiment went
off as planned. (Rockets have been known to
misfire or release their gas at the wrong altitude!)

The ionization experiments are being designed
at the Geophysics Research Directorate, Air
Force Cambridge Research Center, L. G. Hans-
com Field, Bedford, Massachuetts, by a group
headed by Dr. Murray Zelikoff. They will be
performed at the Holloman Air Development
Center. Since these experiments represent only
one phase of the activities of Dr. Zelikofi’s group,
and only a small part of the heavy schedule of
experimentation at the Holloman Air Develop-
ment Center, readers are urged to contact the
authors of this article for further information and
not to contact either the (Geophysies Research
Directorate or the Holloman Center direcily.

The Stanford University Radio Propagation
Laboratory is a eontractor of the (Geophysics
Research Directorate, and will be concerned with
detection of the ion clouds by radar techniques.
The authors have been asked by the Geophysics
Research Directorate to ecoordinate amateur
observations of the clouds.

Smoke-Puff Contests

In the thought that it would make these ob-
servations more enjoyable, it has been decided to
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make each ion cloud test a sort of ad hoc sweep-
stakes contest, wherein participants would ex-
change serial numbers and earnh a score propor-
tional to the number of stations contacted, the
total number of contacts, and the number of
bands used. Contestants on a given frequency
band may contact each other more than once, but
not more often than once every three minutes.
The three highest-scoring participants (phone,
¢.w. and listener) in each rocket firing will receive
certificates from the U. 8. Air Foree, and it is
hoped that once each year the highest-scoring
participants in these three categories for that year
will receive some suitable recognition.

Reports will, of course, be welcomed from those
who for one reason or another do not wish to
participate in the contests.

It is expected that there may be several ioniza~-
tion-producing rockets fired per year, and it is
hoped that amateur participation can begin by

July, 1957,
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Fig, 4— Life history of a typical ion cloud,

May 1957

How the Clouds May Behave

It is not at all easy to predict in advance the
radio reflecting power of an artificial ion cloud.
This is another reason why the experiments will
be so interesting. A rough representation of the
probable life history of a typical cloud is shown
in Fig. 2. The cloud starts out small, with the ions
and electrons very densely packed. The gascous
material then diffuses rapidly outward; as the
cloud grows larger, the density of the ionized ma-
terial rapidly falls off. Eventually the man-made
ionization becomes so weak that it blends into the
normal background level of the ionosphere.

{A) Small cloud

{B) Larger cloud

Fig. 3 — Effect of cloud size on radio area coverage.
'The ion density is assumed constant in both cases
shown.

Note that the cloud is expected to be relatively
thin and horizontal. (It is known, for example,
that ionospheric wind motion has a relatively
small vertical comnponent, and that the ionization
accompanying long-enduring meteor trails tends
to be layer-like.) The man-made clouds, however,
may not have heard of this expectation, und so
may behave otherwise. However, if they do
behave like little chunks of ionosphere, their
reflecting power will be in accordance with the
following discussion, and there i8 good reason to
think that they will behave more or less this way
no matter what their actual shape.

Whether a cloud will reflect a particular radio
frequeney over a given oblique path will depend
on cloud size, ion density, and psth length. The
effect of cloud size is illustrated in Fig. 3A, which

13



shows a plan view of what might be the situation
shortly after gas is released from the rocket. A
pancuke-like cloud has swelled to u size sufficient
to make it a moderately large reflector. ‘The outer
limits of the circle represent, as in Fig. 1, the
maximum range over which signals can be
bounced from # given cloud. A station near point
A should be receivable at B, and one at D
receivable at B, and so forth. Stations anywhere
along the periphery of the circle should be able to
communicate with other stations roughly opposite
to them. But, since the cloud is small and pre-
sumably flat, it should not be possible for A to
communicate with C, for example. If the cloud
expands to an appreciably larger size, us in Fig.
3B, and still has sufficient ion density, station A
should be audible at point C, and Station D at
point F, ete.

The effect of radio frequency on the retlecting
power of a given eloud is shown in Fig. 4. For this
discussion the cloud size is unimportant, so long
a8 it is larger than the minimum amount required

PLAN VIEW

PO AN 0 O I O

Zone where 28 Mc. or
lower moy be used

Zone where 144 Mc. or
lower may be used

Zone where 21 Mc. or
lower may be used

f//,/: 2one where 50 Mc. or

4 lower may be used

Fig. 4— Typical area coverage of different radio
frequencies reflected from a given ion cloud.

to make the signals strong enough to be heurd.
(It is also assumed that the retlection occurs
roughly at the center of the cloud, as in Fig. 3A,
which will be a good approximation so long as the
eloud does not swell up to enormous size.) Fig. 4
shows a plan view of the ureas from which oblique
bounces via the cloud can be carried out. At the
lowest frequency, 14 Me., the skip distance is
egsentially zero, so that any two stations at op-
posite corresponding locations along any given
diameter will be able to communicate with each
other. On the other hand, the skip distance is
large at 144 Me., so that only stations out near
the edges of the circle will be uble to communicate
with their opposite counterparts, as in Fig. 3A.
Note that since the cloud is small, it is still

14

necessary for the 14-Me. stations to be somewhere
along a diameter —i.e., & line passing through
the center of the cloud.

Figs. 5A, 5B, and 5C show in more detail what
happens along any given line of diameter as the
cloud swells outward and its density shrinks. The
horizontal bars represent those regions at one end
of the line from which communication will be
possible to corresponding points at the opposite
end, in the various frequency bands. Note that
in 5B 144 Me. has dropped out entirely, and even
14 Me. shows an appreciable skip distance.

Recognizing Cloud Reflections

From these drawings, one can estimate the
probable effect of the cloud on transmission at
the various frequencies. All participating stations
should initially have their beams pointing in the
general direction of Alamogordo and the cloud.
Transmission should open up more or less simul-
taneously on ull frequencies which a given cloud
will actually reflect. Unfortunately, there is no
way of knowing in advance just how high the
highest frequency will be. Thus it will be best to
start out ut o relatively low frequency, say 14 or
21 Me. As soon a8 cloud-reflected signals are
identified, an attempt should be made to operate
in the highest available frequency band, sinee ag
the cloud decays the high frequencies may be
expected to drop out first. Once transmission on
any given band has disappeared, it is not at all
likely to recur; hence it is important to switeh to
the next lower frequency band without wasting
time.

A cloud-reflected signal will fade, and this
fading may help to distinguish such signals from
ground wave or extended tropospheric propaga-
tion. The fading may possibly be somewhat more
rapid than normal ionospheric fading, and this
may help in recognition. Be suspicious of signals
arriving from directions other than that of
Alamogordo during the first few minutes of eloud
life. (Such signals might be long-range ground
scatter propagated by the I layer, for example.)

Hams and listeners having tape recorders can
provide a further service by recording the outputs
of their receivers and sending in the tapes. The
recorder can simply be left running during the
period of the test. The recordings will be analyzed
for fading rates and other data and will be quite
valuable. Tapes will be transcribed and returned
promptly.

Listeners are cordially invited to participate in
the contest, too. In addition to amateur signals,
listeners may also be able to monitor certain radars
which will be in operation during the cloud tests.
Frequencies and details of these transmissions
will be provided by mail.

Mexican ham and listener participation in the
tests is especially sought. Coverage south of the
border is urgently needed. In thiscounection, it
might be noted that XK stations should havea
definite advantage over Ws in the contest, in
view of the greater population density to the
north.

Negative reports, incidentally, will also be use-
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Fig. 5—How the
area coverage varies
with time, for different
frequencies.
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(A) Cloud corresponds to Fig.2 (C)

It would appear from Fig. 5
that stations along the outer pe-

riphery of the circle might have
an advantage in the contest, be-

cause transmission at any given
frequency ought to remain open
longer for them. On the other
band, being farther from the
cloud, they will not receive so
strong a signal, and hence will

. have to work harder to make a
QS0. Then, too, the cloud may
drift.

All in all, it does not appear
that any particular area is espe-

cially better off than any other,
except for the Mexican portion of

the circle in Fig. 1.

It is to be emphasized that all
predictions of cloud behavior can
be regarded as highly unreliable.
For example, the cloud may aet
more like a meteor trail than a

144
38

21 i
14 !

(C) Cloud corresponds to Fig. 2 {E}

ful. In the event of a successful firing, they will be
invaluable. However, experimental rockets are
by no means completely reliable and, like elee-
tronic equipment, oceasionally misbehave. For
this reason, it is requested that no reports be sent
in until participants receive notification that the
particular rocket firing went according to plan.
Multiband radio elub participation will also be
welcomed. If sufficient interest is shown, a sepa-
rate cortificate may be added for this category.

piece of ionosphere, in which case
the skip distance effect may not
be at all pronounced. Putting all
the reports together and sorting
out what happened will be a
jigsaw-puzzle job!

1t's a challenge, though, and a wonderful op-
portunity to show what skilled amateur operating
can do. Here’s a chance for hams to perform a
real service in furthering upper-atmosphere re-
search, to take part in some history in the
making, and to have fun at the same time. V.h.f.
men may get a made-to-order opportunity to add
some elusive states {and Mexico) to their WAS
list. Anyone for Smoke-Puff, gang?

144 Mc.
gg Mc.
Me.
21 Me.
ft—eeedee |4 MG,

‘a-Stravysis

WI1SAD says that the scouts have a logged-all-
states and all-call-arcas award on a continuing
basis, and had a stepped-up competition during
February. 8o, to help them for the awards,
please send along your QSL to those who for-
ward you a report. Additionally, Merit Badge
counselors in each council will be glad to get
your old Call Books and Handbooks, to be
used by the scouts in their competition and
study.

May 1957

KN5HQL, Freeport, Texas, worked KN2STEF
of Freeport, N. Y., fnr his ﬁrst N. Y. QSO.

WIMWD made a lcmrdmg of W5QOC’s sig-
nals and played it back to him. W5QOC in turn re-
corded that and played it back to WOIMWD who
again recorded W5QOC and played it back, and
W5QOC recorded that and played it back and
then WOMWD ... and W5QOC . .. well,
heck, this went on for an hour and proved that
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Single-Side-Band Ideas for the V.HL.F. Man

Three Ways for Puiting S.S.B. on 50 and 144 Mec.

BY E. P. TILTON, WIHDQ*

bands, anything that improves the signal-to-

noise ratio of a given circuit makes a marked
improvement in the ease of communication. The
noise level, rather than interference from other
gignals, is usually the villain to beat in working
over extreme distances on 50 Me. and higher.
With conventional voice techniques, any signal
that is less than 6 db. or so above the noise is
bound to be rough going. Experienced operators
know that little or no margin over the noise is
required for solid copy on c.w., and many con-
tacts are made in this way that would be impossi-
ble with any kind of voice.

In the past two years or so experimentation
with s.s.b. on the v.h.f. bands has shown that
its operating effectiveness lies somewhere be-
tween double-side-band a.m. and ¢.w. How much
it has over a.m. depends on how well it is utilized,
but there is plenty of practical experience to
show that it does have appreciably better get-
through power. We don’t get this for nothing,
of course. We buy it with more critical adjust-
ment of our receivers, and with extra care in the
design, construction and adjustment of our trans-
mitters. S..b. is far from “taking over” in v.h.f.
work, but there is certainly room for it, and its
employment is # logical move for those who

IN v.u.F. work, perhaps even more than on lower

# V. H.F. Editor, QST.

want to do the best possible job in voice com-
munication.

There are ways of generating *“side band” on
the v.h.f. bands that are not too complex. We
have a contribution in that department from
W4UCH that is now undergoing testing in the
ARRL lab. If it works out well you’ll be reading
about it in QST before long. Meanwhile, here
are some methods that involve v.h.f. adaptations
of gear designed for s.8.b. work on lower bands.

Revamp or Heterodyne?

If you have a side-band rig working on lower
frequencies, putting s.s.b. on a v.h.f. band is
fairly simple. In some instances you may be able
to develop 50-Me. output from the rig as it
stands, with fairly simple modifications that will
not impair its operation on the frequencies for
which it was intended. Such a conversion of the
Central Electronics 10A and 10B exciters is
described herewith.

But perhaps you are unwilling to alter the
existing exciter. Then the way to get to a v.h.f.
band is by means of an external heterodyning
unit. T'wo such setups are described here, one for
50 and one for 144 Mec. Both methods, or varia-
tions of them, are being used widely for s.s.b.
operation on 6 and 2 meters. If your s.s.b. job
on & lower band is working satisfactorily, hetero-
dyning it to 6 or 2 is easily done.

i4 to 144 Mc. —~ W2EWL

A system for heferodyning the
14-Me. output of an s.s.b. exciter to
144 Me., currently in use by W2EWL
and several other W2s is shown in
Fig. 1. Tony is a long-time s.8.b.
enthusiast who gave the mode a big
boost with his *“Cheap and Easy
S5.5.B.” in March, 1956, QST. He
works all the s.8.b. angles, being well
known for his mobile side-band work,
too.

The 2051 dual triodes shown are
similar to 12AT7s, and the latter

¢

The 10B exciter, ready for 50«
Me. operation. A 6018 oscillator-
buffer at 41 Mec. plugs into the
erystal sorket. Power is taken
from the socket on the back of
the exciter,

¢
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could be substituted if the pin numbers are
changed. The first tube is an oscillator-multiplier,
with output on 130 Me., using a 32.5-Mec. crystal.
This feeds a mixer that has its triodes connected
in parallel. The 14-Me. s.s.b. signal is injected
at the cathode of this stage. Output at 144 Mec.
is s.8.b. This is amplified by a 6AU6 and a 5763.
The final stage, not shown, is an 829B, with
2214 volts bias on the grids and 255 volts regu-
lated on the screen.

50-Mc. S.S.B. with the KWS.-1

Several owners of the Collins KWS-1 are using
the exciter portion of the transmitter to get on
50 Me. The information given in Fig. 2 was
supplied by W1CLS. A somewhat similar arrange-
ment is being used by W1CGY, though he mixes
21-Me. output from the KWS-1 and a 29-Me.
injection frequency. Both have had excellent re-
sults, including crossband QSOs with European
stations. Also worthy of note has been the two-
way work of WICLS and W6NLZ, another user
of o modified KWS-1. These two have demon-~
strated the ability of s.8.b. to get through solidly
under conditions that are marginal for a.m, Their
first two-way transcontinental s.8.b. contact on
50 Me. was maintained for some time after all
the a.m. stations had given up, and the only
other work being done was on weak-signal c.w.

W1CLS uses un oxcillator-buffer 6U8 on 22 Me.
The 28-Me. 8.8.b. signal is taken from the 6CL6
stage in the KWS-1, and fed into the screen cir-
cuit of & 5763 mixer. The 50-Mec. output of this
stage is amplified in a 2E:26 stage. A 6146 amplifier
may also be used, in which case the bias shown is
raised to minus 45 volts. The final stage of the
WICLS rig has taken several forms. A pair of
4-125As in a rig formerly used on a.m., and a
single 4-400A amplifier have both worked out well,
delivering peak output up to around 500 watts.

850-Mc. S.5.B. with the Cenitral
Elecironics 10B Exciter

A step-hy-step procedure for developing 50-
Me. output with the Central Electronics exciter
must inevitably start much like the famous recipe
for rabbit stew — * First cateh your 10B!” But
thisshouldn’t be hard, because these pioneer com-
mercial 8.8.b. units, the 10A and 10B, are every-
where, including the used-equipment market.

The basic circuitry is the same in both units.
The s.8.b. signal at 9 Me. i8 mixed with the out~
put of & crystal oscillator or v.f.o0., operating on
a frequency that will add to or subtract from 9
Me. to give a frequency in the desived band.
Plug-in coils in the plate circuits of the 6BA7
miser and 6AGT output amplifier are changed in
changing bands. A later model, the 20A, has a
band-switching turret, which makes the substi-
tution of 50-Me. coils a bit more difficult, so we
won’t go into that here.

Output of sorts can be obtained with the 10A
and 0B merely by injecting a 41-Me. signal
into the mixer grid, in place of the usual crystal
or v.fo. energy, and substituting 50-Me. coils
for those designed for the lower bands. There

Ls, L7, L3, Lo — 2 turns No. 22 insolated wire at cold
end of coils shown.

4-Me. 888 INPUT

+200 TO 250V,

32.5Mc.
long.

2051
Fig. 1 — Heterodyne unit used by W2EWL to convert the 14-Mec. output of a conventional s.8.b. exciter to 144

Me. 500-uuf. capacitors are Erie button by-passes. Resistors l4-watt unless specified.

L1 —1.61 to 3.12 uh., slug-tuned.
Ls, Lg, Ly Ls — 5 turns No. 16, 35-inch diameter, 1 inch

Via

2¢51

2CH

6AUS 5763 .
1/ 19 1/ JS Z’T :44( }5'
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s

& +400

-chm l.watt resistor,

-

i

AMP

2E28
s No. 20 enamel, wound over cold end of L.

RFCs — 7-uh. rf. choke (Ohmite Z-50).

28~Me., S.S.B. INFUT

RFCy
RFCz—3 turns No. 18 on 4

Ls — 3 turn,
RFC;,

10K/25W,

=
-,

ch.

Ls

14 in

b

MIXER
5763

, 1-inch diameter, spaced
14 or AirDux 808.)

o

Ls— 11 turns, same as L.
No. 18
(B & W No.

Ls — 3 turns

BUFFER
Via

2
e

7

Via
{National XR-50.}

turns 1315 inch long, same as L;,

Fig, 2 -—Heterodyne circuit for obtaining 50-Me. s.5.b. with a 28-Mec. exciter, used with a KWS.1 by WICLS,
inch slug-tuned form.

Ly, L2—15 turns No. 20 enamel, close-wound on 1

Ls—17

is very high eircuit eapacitance asso-
ciated with the plug-in coil circuits,
however, s0 some modification of
these is desirable, in the interest of
improved efficiency. This can be done
readily enough, without affecting the
performance of the exciter on the
lower bands. The model we worked
over in the ARRL lab wus & 10B, but
the procedure may he followed for
the 10A as well.

Working over the Coil Sockets

The variable capacitors connected
across the tuned eircuits (Cap and
(45 on the 10B diagram) are 380-upuf.
jobs; thus their minimum capacitance
is rather high for 50-Me. work. Also,
the leads from the coil sockets up
through the chassis to the capaciiors
on the front panel are not the sort of
thing that is recommended for v.h.f.
operation. The eircuits can be reso-
nated at 50 Mec., but the resulting
coils are almost direct shorts across
the socket terminals.

Fortunately, the circuit compo-
nents are connected to various termi-
nals on the coil sockets, with jumpers
wired between the terminals, It is
thus a simple matter to cut out the
parts of the circuit that you don’t
want for 50-Mec. operation, merely
by cutting the jumper wires and put-
ting corresponding jumpers into the
coils for the lower bands. A step-by-
step process for this is given below,
and the resultant cireuits are shown
in Fig. 3. Tuning ecupacitors, small
mica trimmers, are made integral
parts of the plug-in assemblies for
50-Me. use.

1) Disconnect leads from Pin 6
of socket for Lg (mixer plate coil) and
connect them to Pin 5. Leave no con-
nection between Pins 5 and 6 at the
socket.

2} Disconnect the leads that go to
(31 and the 6BA7 plate from Pin
5 and connect them to Pin 6 in-
stead.

3) Install jumpers between Pins 5
and 6 in all mixer plate coils used in
the 10B on lower bands.

4) Disconneet lead to (V3 from
Pin 5 of socket for Ly (amplifier plate
coil) and connect it to Pin 4. Cut
jumper between Pins 4 and § in the
exciter.

5) Install jumper betwecen Pins 4
and 5 in all amplifier plate coils used
in the 10B on lower frequencies.

Making these changes allows the
use of fairly effective tuned circuits
at 50 Me. (see coil data under Fig. 3)
and does not affect the operation of

QST for



¢

Tuterior of the oscil-
lator-buffer wunit for
furnishing 41-Mec. ex-
citation to the 10B
mixer.

the 10B on the bands for which it was de-
signed.

The 41.-Mc. Injection Unit

We now need a source of 41-Mec. energy to mix
with the 9-Mec. s.s.b. signal generated in the
exciter. This can be provided in several ways, the
main considerations being that the frequency
must be highly stuble, and the injection signal
must be free of subharmonics. We tried a few
arrangements before we had something entirely
sutisfactory.

First an oscillator-doubler setup was tried.
A 12A'T7 waus operated as a third-overtone oscil-
fator, with o 6850-ke. erystal oseillating on 20.55
Me. The second triode scction doubled to 41.1
Me. The assembly looked exactly like the one in
the photograph, but it didn’t work as well. We
got a 50.1-Me. s.8.b. signal all right, and we had
it on the air one night, but the cfficiency was very
low. When the energy was fed into an amplifier
grid circuit, it was found that several frequencies

were present. {Lesson No. 1 on mixers in trans-
mitting service — watch out for those wrong
frequencies!) In addition to the desired 50.1
Me., there was a husky output at 47.55 Me.,
and some more on 41.1 Me.

The 47.55 Me. came from the mixing of the
third harmonic of 9 Me. with the 20.55 Me. riding
through from our external oscillator. The 50.1-
Me. carrier nulled out nicely, but the 47.55-Me.
signal stayed on the air, us did the 41.1-Me. one.
And though the levels of the signals that resulted
in these frequencies were low to start with, the
resultant outputs from the mixer and amplifier
were only about 6 to 10 db. below the desired
oue.

These frequencies could be trapped out, of
course, buf it seemed better to avoid generatinyg
one of them in the first place. The oscillator-
buffer circuit shown in Fig. 4 is the result. An
8200-ke. erystal oscillates on its 5th overtone, 41
Me., in the triode portion of a 6U8. The pentode
section is an amplifier and isolation stage. ‘

AMP.
BAGT
8
RFCp .olc}s
Ingaan!
| i B N
56 G
L2
Ra RFCs g.l I R i
g “N\
L ?é.&-so . ;L
L4
T
La
+300V

Fig. 3 — Plug-in coil circuits of the 10B as they appear after the conversion process. Jumpers X and Y, shown
in dashed lines, are installed in the 10B coils for lower frequencies, and are omitted from the 50-Mec. coils. Parts
numbered, but not appearing below, are original components in the exciter.

1

Li~-3 turns No. 16,
diameter, 0-pin

€.
Lz~ 5 turns No. 18, 84-inch diameter, spaced 14 inch.

Tap at 114 turns from cold end. 5-pin base.

May 1957

L 5-inch diameter, spaced wire

f.3 = 10 turns insulated hookup wire Y4-inch diameter,
closewound. Insert first turn between turns of
L1 and cement in place. Tune to injection fre-
quency; see text.
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41 Me.

33
fi
iy :I
R
_Loon —

™ ks Lz
G <
4102
L4
001
Hir.< 7
1

Fig. 4 — Circuit of the 41-Me. injection unit used

L1 — 10 turns No. 24, 32 t.p.i., ,A-mrh diameter, tapped
at 3 turns from crystal end
La — 7 turns, same as Li. Both B & W No. 3001,

The circuits are assembled in a small Minibox,
and provision is made for plugging the output into
the erystal socket on the front of the 10B. “Why
not use the v.f.0. socket on the back of the ex-~
citer?” wevervone asks. Possibly this would do,
but the leads looked a bit long for 50-Me. opera-
tion, so we used the crystal socket. A Millen
37412, 300-0hm line plug is mounted on the end
of the Minibox, with one terminal hooked to the
coupling capacitor from the 6U8 pentode plate
circuit. The other pin is conneceted to the box.
An additional connection is needed to ground the
erystal oscillator circuit in the 10B, so this is
done by means of a clip that fastens to a lug
mounted under one of the crystal socket screws
on the exeiter front panel. The crystal socket was
changed to a Millen 33102, to provide a place for
this grounding lug. The ground connection is
made with a small-size Johnson inductance clip,
or a small alligator elip would do.

For those who don’t like the rather critical
adjustment procedure for obtaining 5th-overtone
oscillation with a surplus crystal, the oscillator
circuit could be changed readily to a simpler
alternative shown in Fig. 1, puge 16, January,
1956, or June, 1955, &ST, puge 40. Either will

work nicely with International Crystal Co. or
other v.h.f. overtone crystals. The injection fre-
quency should be 41 to 45 Me., depending on the
frequency you want to use in the 50-Me. band.
Word of caution: Not all 8200-ke. crystals oseil-
late on 41 Me. or higher when used on the 5th

Pp
with the 10B exciter to obtain 50-Me. output.

Py — 300-0hm line plug (Millen 37412).
P2 —- 8-pin plug. (Fits octal socket on back of 10B.)

overtone. By a process of selection, from about
# dozen on hand, we now have several nice band-
edge spots, from about 800 cycles inside the band
to a kilocyele or two. There were others, how-
ever, that put us on 49.99 Me. or less.

Originally the oscillator-buffer unit was sup-
plied with 300 volts, plus, from the power socket
of the 10B. This worked fine, as far as output and
stability were concerned, but it was rough on
the triode section of the 6UK. Later, an 0A2
voltage regulator tube wus installed under the
10B chassis, and the regulated 150 volts for
the 6U8 was taken out through the conveniently-
empty Pin 8 of the power socket. At this volt-
age, the combined current drain of the triode and
pentode of the 6US8 is about 12 ma. In this con-
dition the stages can run all day without strain,
and stability is of a very high order.

Adjustment and Operation

If the Sth-overtone oscillator. is used, the first
step is fo adjust the feedback (by means of the
coil tap) so that the oscillator takes off on the
desired frequency, but does not self-oscillate.
This is an individual matter with various crystals
and layouts, and admittedly is a ticklish proposi-
tion ab the 5th overtone. However, sirprising as
it may seem, once the job is done the resultant
stability is excellent. The crystal gets rather low
excitution at the 5th overtone, so the crystal
current i3 low. Output is also low, but is a.dequate
for this application. The stability of the oseillator

+

Plug-in coils for 50-Me.
operation have their own
tuning qapamtors Coil  of
insulated wire inserted § in the
mixer plate coil, left, is a
41-Me. trap.
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as shown is such that there is no observable
warm-up drift, even when the heater and plate
voltage are applied simultaneously, at a cold
start.

Substituting a v.hi. crystal in the simpler
circuit will result in perceptible warm-up drift,
but the oscillator runs all the time after the
exciter is turned on, so the stability should be
adequate when a regulated supply is used.

The plug-in coils for the 10B were made by
guesswork and then resonated with a grid-dip
meter at 50 Mec. Adjustment made in this way
was close enough so that 50-Me. output was
obtained when the injection unit was plugged in
and tuned up on 41 Me. Only a minor readjust-
ment of the trimmers was needed for maximum
output.

When power is applied to the 10B, the 6AG7
may show signs of oscillation. This is apparently
the result of inetfective grounding of the metal
tube shell through the base pin provided for that
purpose. Oscillation was climinated by making a
solid external ground to the metal shell. The rim
of the shell, just above the bakelite base, was
cleaned of its black paint, and a strap of flashing
copper !z inch wide was wrapped around this
part of the tube aud bolted to the chassis. This
slows down tube changing, but it stabilized the
6AGT stage in fine style.

If the 6BA7 mixer in the 10B is socked hard
enough with 41-Me. energy to get full output on
50 Me., there will be an appreciable amount of
output from both mixer and amplifier on 41 Me.
a8 well. Don’t rely on the tuned circuits to tuke
care of this; they won't handle two frequencies
that close together. The 41-Me. energy can be
removed by the insertion of a trap at that fre-
quency in the mixer plate eircuit. 1t will have
no effect on the 50-Me. vperation, except possibly
to improve the efficiency slightly at the desired
frequency. The trap is inductively coupled. Tune
it for minimum -41-Me. encrgy in the 6AGY
output, with the 50-Me. carrier suppressed.

From here on, operation of the equipment is
the same as on lower frequencies, and the Central
Hlectronics instructions apply. It is not our pur-
pose here to go into an involved discussion of
.8.b. techniques, for they are the same regardless
of frequency. Plenty has already been written
on 8.8.b. exciters and linear amplifiers, and it
applies on 50 Me. and higher frequencies just as
well as on 4 or 14 Me.

At WIHDQ the 10B was first operated by it-
gelf, feeding the antenna directly. With no more
than a watt of output the signal was copied
readily at distances of 30 miles or so under
normal conditions. It wag then run into the
4-250A amplifier normally used on a.m. and c.w.,
though we had no suitable bias or screen supplies
for operation of the final at optimum conditions
as a linear. Running essentially Class A, however
{no grid ewrent, and no Huctuation in plate
current), the 4-250A delivered about 40 watts
peak output, while running at 1100 volts on the
piate. At this moderate power we had many
nice contacts at distances of 100 miles or more
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under wintertime dead-band conditions. A fea-
ture of the first night’s operation was an hour-
long two-way on s.8.b, with WICLS whose Col-
ling KWS-1 exciter modification was described
earlier,

While the output of the 10B is apparently not
quite enough to push the 4-250A to full ratings,
we have developed up to 200 watts of s.8.b. out-
put, which is a very respectable 8.8.b. signal on
50 Me. This was done by raising the plate volt-
age to 2500, without modifying the screen supply
to bring the sereen voltage to the optimum
for Class AB;y operation. Probably the ideal low-
cost amplifier for the 10B on 50 Me. would be
something like a pair of 6146s, which should
deliver up to 100 watts or more peak output
when operated as a Class ABy linear.

Waich for Spurious Frequencies!

As mentidned earlier, the mixer produces sum-
and-difference frequencies, not only for the two
signals vou tniend to feed into it, but for all the
harmonies and subharmonics that may be pres-
ent in either energy source. If the beut products
are far removed from the desired frequency, the
tuned circuits will take care of them reasonably
well. But there is always a possibility that some
combination you didn’t reckon with will show
up at a spot close to the desired frequency. When
that happens, you have to get rid of it at its
source.

The operation of any heterodyne setup should
be checked carefully for these unwanted frequen-
cies, A sensitive wavemeter of the Little Gem
type will usually show up any wrong frequencies
more than 10 per cent removed from the desired
frequency, but it cannot be trusted inside that
limit, One good check is to listen across the
v.h.f. range and trace down any unwanted beats.

"Try to avoid producing them in the firsy place.
This is relatively easy if no frequency multipli-
cation is done in the injection stages. A good
insurance item is the use of a high-@ tuned-circuit
filter in the line between the exciter and ampli-
fier. Anything that will pass only the desired
frequency will do the trick. Suitable coaxial tank
cireuits for this purpose can be made for either
50 or 144 Me.

& Strays 5

\WSLOJ has been presented with an especially-
engraved loving cup bearing the magic letters
WAC. The award was made by fellow club
members on behalf of ex-neighbors and friends
on the occassion of W8LOJ having worked all
channels, two through thirteen!

K2EE wonders whether 8TM (Seneca Voca-
tional School) was the first public school in the
U. 8. to teach wireless. He has a photo showing
a graduating cluss of 1917 and would like to
hear from others who know of similar publie
school courses along about that time.
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Putting the Heathkit AT-1 on 50 Mec.

BY MEARL ROGERS,* K9AOB

Heathkit AT-1 transmitter on 6 meters

may be of interest to Technician licensees
and others who have these rigs left over from
their Novice operating days. The simple process
outlined enables the owner of an AT-1 to go on
6 with 2 minimum of effort, and almost without
cost. The entire process should not take much
over an hour, unless hand-wound coils are used
in place of the ready-made Miniductors specified.
The rig can be put back into service on the lower
frequencies in a matter of minutes. -

It will be noted from the revised diagram,
Fig. 1, that only four connections need be un-
soldered from their original places. Points where
the vircuits are broken are indicated by an X on
the schematic. The 6L6 final tube operates as a
doubler, as it does on all bands from 40 through
10 meters. A new coil, Ly, is added across the
“driver” tuning capacitor. It is wired directly
to the terminals, and the combination should
tune to 25 to 27 Me.

The 50-upuf. “output” tuning ecapacitor is
moved from its present position to a spot on
the front panel directly above it, where it will
then serve as a reactance-tuning capacitor in
series with the output link, Ls. A 15-uuf. tuning
capacitor, (1, is mounted in place of the “out-
put’ capacitor, and it serves to tune the special
50-Me. tank coil, Ly. Connect Ly directly to the
terminals of €y, with the shortest possible leads.

The output coupling link, Lj, is inserted inside
the ground end of L. Connect a length of
RG-58/U or RG-59/U coux from Lz to the

coaxial output terminal, as shown.

THE FOLLOWING METHOD of making use of the

%144 N. 25th St., New Castle, Indiana.

mLl

Operation on 50 Mec.

The “grid” and “plate’ positions on the meter
switch are used as before, in tuning up on 50 Me.
A crystal between 8.34 and 9 Me., or between
12,5 and 13.5 Mec., is used. The band switch
should be in the 80-meter position. Grid current
of a little more than I ma. can be expected under
normal conditions. One station locally is using
a Heathkit v.f.0., quadrupling from its 6-Me.
output. Be certain that the right harmonies are
being picked off at I; and Ls. Check with an
absorption-type wavemeter to be sure that the
oscillator plate circuit is tuned to the third
harmonie of the 8Me. crystal, or the second
harmonic of a 12-Mec. one. The frequency here
will be 25 to 27 Me. in either case. The output
frequency should, of course, be between 50
and 54 Me.

Tune the oscillator plate circuit (“driver’)
for maximum grid current, and the final plate
tuning, (', for minimum plate current. When
vou are sure that the correct frequency is being
developed, connect 2 coax-fed antenna or
antenna coupler and tune the 50-uuf. variable for
the greatest power delivered to the antenna. Re-
tune the plate circuit for maximum output again
after setting the series eapacitor.

If the rig is to be used on c.w., it is desirable
to have it wired up so that only the output stage
is keyed. The instruction book gave you the
option of this or oscillator keying when you built
the rig. If it is to be used on phone, 4 modulator
capable of delivering 15 watts or so of audio will

be required.
(Conttnued on page 168}

Fig. 1 — Changes in the
AT-1 required to operate
it on 50 Mec. Points where
the circuits are broken are
indicated by “X.” Band

switch 13 left in the 80-

meter position,

Gr=—15-uuf. variable,
mounted in place of
“output” capacitor.

GRID-PLATE
SWITCH

Iy —4 tarns No. 3010
B & W Miniduetor
{No.18 wire, 34-inch
diam., 13 inch long.

Tz — 5 turns, similar to Lj.

fa—6 turms No. 3003
Miniductor, or Air
Dux No. 608 (No.
20, 1% inch diam.,

2% inch long.) inside

2.

0 wr
2 ) outer
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Mechanical Considerations in the

Construction of Beams and Towers

How To Choose Adequate Materials and Dimensions

BY WILLIAM NIGHMAN,* W4ZSH

, @ If you’re thinking of building a beam
antenna, or a supporting tower, this
article should provide the answers to
some of the problems encountered in
the selection of suitable materials. The
important information is in simple tab-
ulated form. Included also is a discus~
sion of the effects of corrosion and the
steps that can be taken to retard it, as
well as an explanation of the standard
system used to identify aluminum of
various grades.

tical antennas described in recent vears. This

article is designed to tell wonld-be architects
how to choose the right materials for the job, how
to prevent deterioration caused by weathering, and
how to estimate the amount of sag in the ele-
ments, and the effects of wind and ice.

Most of us plan to use whatever materials are
on hand; for what you still need, “Try the Yel-
low Pages.”” Many distributors earry aluminum
tubing and structural shapes in stock. A large
number of them are beginning to cater to the
growing horde of do-it-yourselfers so you will be
welcomed even if you buy very little.

TH.ERE have been many novel beams and ver-

Corrosion in Aluminum

Fortunately, the three most common aluminum
extrusion alloys are among those that have high
strength. These alloys are 6063, 6061, and 2024.
All of the caleulations found later in this article
are based on these three alloys in the fully-heat-
treated condition. Be gure to specify one of the
following: 6063-T6, 6061-T6 or 2024-T4. Don't
forget the “T6" or “T4;” they indicate the heat
treatment!

Atmospherie corrosion ueeurs only in the pres-
ence of water and oxygen. Aluminum, oddly
cnough, corrodes much more readily than iron
or steel. The oxide -coating which forms is ex-
tremely tough and nearly impenetrable so thai
further corrosion is limited to a very small degree.
Alkalies dissolve this protective film and corrosion
proceeds rapidly and unchecked. Those of you
who have cleaned panels in caustic will have
noticed this.

Amateurs who live in seacoast arcus may need
additional protection for the aluminum portions
of their beams. Ordinary paint doesn’t stick well
to the smooth surface of aluminum. Zince chro-

* 2106 Houston St., Florence, Alabama,
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mate, available everywhere, etches the surface
lightly and “locks” itself on. If you don’t care
for the resulting chartreuse color you can repaint
with nearly any grade of paint.

If there is any possibility of having to dis-
mantle the beam to move to another address,
vou will be well advised to use plated fasteners.
Zine-coated galvanized serews and bolts are well
worth the extra expense. For longer protection,
especially in seacoast and industrial localities,
cadmium-plated fasteners are recommended. The
plating helps to prevent the threads from seizing,
so that many hours can be saved when parts
have to be removed. A word of warning: Copper
or copper-alloy fasteners should never be used in
conjunection with aluminum,

Aluminum can be soldered, but few of us know
the proper techniques or care to invest in the
proper tools. If you ever try your hand at it be
sure no strain is placed on the joint and that all
remains of any flux are thoroughly removed.
Most solders contain lead and tin which are poi-
son to aluminum so don’t let the soldered joint
go unprotected in outdoor service.

New welding processes make welding alumi-
num relatively easy for the experienced operator.
No flux is required in several of these methods.
Areas near the welds will be heated to a tempera-
ture high enough to remove the effects of the heut
treatment. This situation can be overcome by
doubling the cross-sectional ares wuround the
weld. The net result will about equal the strength
of the rest of the section.

Wherever possible, clamp aluminum over as
lurge an area as possible. Not only will the struc-
ture be stronger but the clamps will not loosen
with age us much as small bolted conncetions will.

Corrosion in Steel

Besides aluminum, most distributors will usu-
ally have any steel tubing you may require. Un-
fortunately, it will probably be difficult for you
to find out just how strong it is. Steel tubing is
not ordinarily heat-treated in the grades yon will
want. Its strength is determined by its composi-
tion and treatment, and may vary from less than
that for 6063 aluminum to more than that listed
for 2024. In consequence, be sure you know what
you are getting in the strength department.

Steel will corrodé outdoors whenever the rela-
tive humidity is higher than 30 per cent. That
eliminates the worries of Arizona residents! Rust
is porous and retains moisture like a sponge.
Instead of protecting the underlying steel, us the
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oxide on aluminum does, it actually helps to pro-
mote further corrosion by staying moist.

The most-expensive rust-preventive paints are
nearly worthless unless the surface is clean to
start with. Paint simply seals in the moisture
that is present in the rust, and corrosion con-
tinues. Then, of course, the paint pecls off. Re-
member that by “moisture’” I don't mean drip-
ping wet — just 30-per-cent-plus humidity! So
remove all traces of rust with a wire brush before
painting. The arguments in favor of using plated
fusteners with aluminum are equally valid for
steel. In welding steel, it will not be necessary to
increase the ares of the welded section because the
steel will already be in the annealed condition
and no further softening will take place. If the
welding was dene on galvanized steel the zine
will have been vaporized and that section will
need extra protection. Be sure all traces of flux
are removed before painting.

Both red lead and zine chromate make exeellent
primers. Steel held together with aluminum
fasteners may promote their corrosion under cer-
tain conditions. Better use something else to be
gafe,

Cross-Section vs. Lengith

In introducing Table I, there are a few remarks
to be made concerning the considerations in-
volved. First, all calculations are based on the
“vield strength.’ This is the strength which a
material exhibits at the point when it deforms
permanently. The strength required to break
sgluminum is much higher. But since the elements
would be distorted to the point of uselessness at

TABLE 1
Wind Vel. &
Rafety Factor Maximum Length Ft.
50 75 50 75
Diam. | m.p.h m.p.h m.p.h. | m.p.h.
Alloy In. 8.F.2 | 8.F.2 | BF. 8 | 8. F. 3
14 3.8 4.4 BN
85 H.2 6.1 4.2
6063-T6 1 6.5 7.4 53
134 10.4 11.2 8.4
4 13.6 14.5 1.1
] 18.7 19.4 15.2
24 K 4.0 2.7
1q 4.5 5.4 3.6
44 6.1 7.1 5.0
6061-T6 1 7.6 8.7 6.2
134 12.2 3.3 10.0
2 16.1 17.1 13.1
3 22,2 23.0 i8.1
3% 3.7 4.4 3.0
4 5.0 5.9 4.1
3 6.9 8.0 5.6
2024-T4 1 &5 9.8 7.0
14 13.7 1.9 11.2
2 18.0 19.2 14.7
3 42.8 25.7 20.3

Maximum lengths (in feet) recommended for alu-
minum-tubing elements of average wall thickness under
severe wind loads. Elements supported at one end only.
Length values may be doubled for an element supported
at its center.
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the yield point, we had better use the lower
strength valuel ;

Sevondly, all caleulations are based on tubing.
Rectangular booms, or booms of other shapes,
require individual caleulations and can not easily
be treated in tabular form.

Lastly, I cannot predict the weather condi-
tions in various parts of the country, so you must
help.

Two maximum wind velocities were used — 50
and 75 m.p.h. Winds of 75 m.p.h. are occasionally
met with in some localities, so if you have had
any severe storms in recent years, and do not live
in a sheltered valley, this might be yvour choice.

Two safety factors were used. There seem to
he no figures available on the intensifying effect
of wind gusts. However, if the gusts are spaced
properly they may cause damage by causing
structures to whip. If these oscillations occur at
the right moment, even the most carefully de-
signed structure will fail. With elements of the
strength usually used in beam antennas, the load-
ing effect of an ice coating is relatively small com~
pared to the wind load for which the structure
must be designed. ln uther words, the weight of
a heavy coating of ice in the absence of wind will
exert much less force on an element than a wind
of 50 m.p.h. or more. However, icing will increase
the area working against the wind.

The two sufety factors considered are not par-
ticularly conservative, so if your pocketbook will
let you, use the highest safety factor listed.

Estimating Element Sag

After having used Table I to determine which
size of tubing your beam and locality require, you
can now use Table II to see how much the cle-
ments will sag.

Booms

Tables I and 11 cun be used for the elements
but the boom to support them can not be treated
here. The shape of the cross section, its length,
the loading, and its fabrication must be known.
To build your boom, do two things. Use & light-
weight section, aluminum, and make it deep in
relation to its width. This will reduce sag and the
chances of buckling. A shape similar to an “1”
heam can be made by holting two channel sec-
tiong back to back. This i8 an exeellent con-
tiguration.

Towers

Tubular towers are popular hecause of their
simplicity. ‘To use the next table (Table 1II) you
must measure and then calenlate the maximum
cross-sectional area of the boom and each of the
elements. Use the highest figure, either the boom
ar all of the areas of the elements added together.
This ares should be in square fect.?

1 For eomparison, typical yield strengths in pounds per
square inch are as follows: 6083-T6 — 25,000; 6061-T6 —
35,000; 2024-T4 — 44,000; steel — 20,000 to 60,000; oak —
1800; Douglas fir =~ 1400; pine — 100.

2 See Abraham, “Ciuys for Guys Who Have To Guy,”
QST, June, 1955,
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TABLE II
Tubing Diameter (In.)
Length
(feet) | 34 | 34 | ¥ | 1 14 2 3

4 0.4

5 1.0 | 0.6

6 20| 12|05

7 23 (10105

8 36| 17]09 0.4

@ 271 15 0.7 0.4
10 41123 1.0 0.6
11 3.4 1.5 0.9
12 4.7 2.1 1.2 0.5
13 3.0 1.7 0.7
14 4.0 2.3 0.9
15 5.2 3.0 1.3
16 6.8 3.4 1.7
17 8.6 5.0 2.2
13 10.8 6.2 2.7
19 13.5 7.8 3.4
20 9.6 4.1
2 11.6 5.0
22 14.0 6.1
23 16.8 7.3
24 19.9 8.6
25 10.1
26 11.8
a7 13.9
28 16.0
29 18.3
30 21.0
a1 23.8
32 27.2

Sag (in inches) of aluminnm tubing of average wall
thickness under no external load, supported at one end,
measured at the other.

The wind blowing against this artificial area
exerts a force along the top of the tower. The
maximum force a tower can sustain for various
conditions and factors of safety will be found in
Table III.

One assumption was made; the towers are as-
sumed to be guyed at two places, ab one third
and at two thirds of their height. This leaves the
top third of the tower unguyed.

The force exerted by the wind is most impor-
tant. The weight of the beam and rotator are
negligible loads when there is no wind. It is
doubtful if any tower has collapsed because of
excessive weight being placed at the top.

To use Tuble 111, multiply the area (in square
feet) by 10 for & 50-m.p.h. wind, or by 22,5 for a
75-m.p.h. wind. This will give you the wind load
in pounds. Choose an alloy, tubing size, wind
veloeity, tower height and safety factor. Then
the number in the table must exceed your calcu-
lated one to be safe.

All of the tables are for aluminum. What about
steel? Steel elements of the same dimensions will
weigh about three times as much as aluminum
tubes. So it boils down to the fact that steel
elements should be about 25 per cent shorter than
those listed in Table 1.

Table II lists the sag of tubes. Steel tubes will
sag an equal amount because although the elas-
ticity of steel of the same dimensions is about one
third that of aluminum, its weight is about three
times that of aluminum. If they are not as strong
ag aluminum they will sag even more. One inter-
esting thing is that a smaller wall thickness in a
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given tube size will sag less than a thicker-wall
tube! Of course, it won’t be nearly as strong in
a wind.

Table III is concerned with maximum wind
loadings of towers. Steel towers will support more
or less wind loading in direct proportion to the
differences in the yield strength of the steel and
the aluminum alloys. The actual weight of the
heam and rotator are of minor consequence. Al-
most any tube of reasonable size will support the
heaviest beam in a calm, and so no further maxi-
mum top-weight loading calculations were made.

Aluminum Classification Systems

In the early days of the aluminum industry,
when the effects of alloying elements were just
beginning to be exploited, a classification system
was evolved. Thig system relegated the various
types of alloys to a number serics so that the
knowing purchaser could tell from the alloy type
the principal alloying element. In the course of
time, this method became outdated because of
the newer ulloy developments. Some of these new
alloys had no logical place in the tables, some old
ones were modified, and others lapsed into ob-
solescence. Further, new concerns preferred their
distinetive numbering systems (R317, Reynolds,
or K399 for Kaiser, ete.) for the publicity value.

At an ever-accelerating pace, therefore, the
old designations became confused and meaning-
less. The Aluminum Assoeiation, composed of
industry representatives, adopted a new system
of elassification which is supposed to infuse new
life into the old idea of meaningful trade designa~
tions for aluminum alloys. Here is how it works.

Each alloy has a four-digit number. The first
digit represents the principal alloying agent. The
second indicates the number of times the alloy

{Continued on poge 154)

TABLE HI
Tower Height (Ft.)
Diam.
Alloy In. *30 #50 T
ae | 21l 14| vtal os| oslos
1 431 25| 270 18] 17 11
#063-T6 | 134 | 17.7| 1L9| 1L2} 7.4] 71| 47
2 46.1| 30.8| 28.8| 19.2} 18.5]/12.3
3 143.0| 95.1] 89.5| 59.6] 57.2]38.2
Lt 200 19 1.8] 12} L1| 08
i 61 411 3.8] 25| 24| 18

6061-T6 | 134 25.0 16:7 15.6] 104 100] 66
2 6451 43.01 404 | 27.0| 25.8]17.2
3 200,01 133.0 | 125.0 | 83.5] 80.0|53.4

34 b2 28| 18] 18] L0
1 ool 81| 48] a2l aT| 20
2024-T4| 114 | 31.4] 2L.0| 19.6| 13.1| 12.6] 84
2 81,1 A4.1| 50.8| 33.8| 32.5]21.6
3 252.0 | 168.0 | 157.0 | 105.0] 100.0 | 67.2
Safety Factor 2 3 2 3 2 3

*Top one third of tower is unguyed.

The maximum force (in pounds) an unguyed section
of tubing of constant cross section can withstand when
rigidly held at one end, the force being applied to the
other perpendicularly to the axis.
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Who's Afraid of a Receiver?

BY BYRON GOODMAN,* WiDX

¢ There is a growing tendency these days
to accept a communiecations receiver as
a strange picce of complicated gear with
‘*innards”” no one but a man from Mars
should touch. WIDX diagnoses this
condition as “receiverphobia’ and tells
why and how to avoeid catching it.

question is “Too many.” Ask the hams of

any representative group how many of them
ever dig into their receivers for any reason what-
soever, and you're likely to find that most of
them ure. literally scared to death of the mere
thought of action. This isn’t just an idea we're
pulling out of the air; be perfectly honest about
it und you will admit we're deseribing the situa-
tion as it is.

Perhaps you're beginning to wonder why any-
one should want to touch a receiver, After all, a
good receiver should be in top working condition
all the time, shouldn’t it? Phooey! Why should
it? Even the best recvivers can stand touching
up from time to time. Years ago the author was
visiting a W2 friend of his who claimed he had
3 good location for 7-Me. DX but it was no
good for 14 Me., and he had the cards to prove
it. This we had to see, because it just didn’t
make sense. Listening around on the two bands
did indeed show a marked difference in the way
the bands sounded; 40 was “hot” and 20 was
dead. The W2 was u sharp one, and even had s
small antenna coupler between antenna and re-
ceiver. When asked if he had checked the front-
end alignment on 20, our friend replied that the
receiver trimmers were sealed and the guarantee
would be void if he broke the seul. (You old
timers will recognize the receiver.) As we took
leave of our friend we went out on a limb and
said, ““Break the seals, align the front end, and
watch 20 come alive.” A few days later we got
a card from him, admitiing he had serewed up
his courage, broken the seals and aligned the
front end on 20. Our pal concluded by enumerat-
ing the several new countries he had worked on
20 (ineluding a couple we could have used nicely!)

One more fr'instance. Less than a year ago a
friend built a new preselector which he conneeted
ahead of a current model of a good receiver. Our
friend was lavish in his praise of the preselector’s
performance, claiming that 10- and [5-meter
signuls practically insudible on the straight re-
ceiver were loud and clear when the preselector
was hooked in. We couldn’t believe the receiver
was that bad, so we asked him to check the
front-end alignment ou 10 and 15. The subse-
quent red-faced report was that the preselector

# Asst, Technical Editor, QST
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THE SAD ungrammatical answer to the above

didn’t do as much good as he thought; the re-
ceiver front end had been out of adjustment.

But if you had wanted the story of somebody’s
life you would have bought a copy of True Con-
Jessions. You want to know about receiver-
phobia. We just threw in the examples to show
how two hams, who weren’t afraid to tackle their
receivers, avoided holding to erronecus conclu-
sions about frequency-sensitive locations and
superlative preselectors.

Let’s examine the possible causes of receiver-
phobia and then talk about cures and the benefits
of shaking off the affliction. What's so sacred
about a receiver? Why shouldn’t any ham worthy
of the name tackle a receiver as readily as he
will a transmitter? For one thing, many opera-
tors are afraid to touch a receiver because they're
afraid they’ll spoil the dial calibration. (This is
the same dial calibration they grouse asbout he-
cause it isn’t accurate to 100 cycles!) Then there
is the fear that the receiver will be thrown so
far out of alignment that no one would ever be
able to put it back. And, last but not least, there
is the ham who throws up his hands on the basis
that ‘““the thing is just too darned complicated.”
We're not talking about making any extensive
receiver modifications, so the old it-will-lose-its-
resale-value argument doesn’t apply.

Let's examine these ““reagons’ for not touch-
ing a receiver. Do you think some high-powered
engineer lines up every receiver at the factory?

-
A HIGH-POWERED ENGINEER
LINES UP EACH RECEIVER --F

Of course not. It's someone who was taught the
job, and chances are he or she knows very little
about receiver theory and design. He or she
merely follows a set routine, not at all unlike
the alignment procedure outlined in most in-
struction books, Throw the receiver too far out
of alignment? You could only do thut by chang-
ing something very drastically, not by twisting
a few trimmers. After all, most receivers coming
off an assembly line are not close to alignment,
except through chance or a complicated system
of subassembly testing. Production receivers
have to be brought into line by the hired hands
mentioned above.

As for the last argument, “comnplicated” is a
relative ferm. A hand-cranked phonograph is
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sheer magic to a native of OQJ, but it is only
a curiosity to any high-school student who has
his room cluttered up with hi-fi gear. Sure, a
modern receiver looks complieated to someone
with no electronic background, but it uses tubes
and components quite similar, except in size und
shape, to those used in a transmitter. The wiring
diagram is really no more complicated than that
of a modern band-switching transmitter; the
sad truth is simply that most of these schematics
are laid out so poorly that they look ten times
more involved than they really ure. We don’t
suggest that the manufacturer does this delib-
erately to justify some of the current prices; we
suspect that worrying about clarifying the sche-
matic in the instruction book is merely consid-
ered nn unimportant waste of time. If so, it’s
too had, because we might have a more technieal
breed of ham if things were made u little easier
for him at the start. 1f the schematics were laid
out with fewer long leads running all around the
drawing, and each stage were set off just slightly
from the others, a tyro would have considerably
less trouble following the signal through from
antenna to output. And surely some of the
switched ecircuits could be less complicated-
looking! Granted it takes some planning to or-
ganize a schematic so that it is relatively easy to
follow, but it would be a big help to newcomer
and old timer alike.

The Solution

There are two ways you can go about ridding
yourself of receiverphobia. The long, but more
satisfying, way is to learn what makes receivers
tick. Find out from various texts just what su-~
perheterodynes are, the principles behind them,
and some of the variations (single and multiple
wonversion, various detectors). Learn to visual-
ize what is happening in your receiver! as you
tune across a signal; pay no attention to what
the signal is saying, at least while you're analyz-
ing receiver operation. Visualize the actions of
the controls as you observe the effects, and if
vou don’t know the answers, go back to the texts.

But maybe you have only 60 or 70 more years
to live, and you would like 4 short cut to curing
vour receiverphobia. OK, take the plunge. Lift
the lid! Don’t touch anything vet: just dig into
the instruction book and find the section where
it talks about alignmeni. From the diagrams in
the book and the ld-up receiver, locate u trim-
mer adjustment on an i.f. transiormer. Check to
make sure you have an alignment tool (insulated
serewdriver or wrench). If you haven’t, go out
to a radio store and get one. Turn on the re-
ceiver and tune in a signal. Check the location of
that if. trimmer adjustment against the book
just once more, grit your teeth, and furn the
adjustment a little! Nothing real serious will
happen, except that the signal you had tuned
in may get a little weaker (or stronger). You
will find that you cun pesk u signal or drop_it
down by your adjustment of the if. trimmier.

! Ag deseribed in MeCoy’s, “Let’s Listen,” QST, March,
1953,
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This is the same sort of operation vou perform
when you peak the drive in your transmitter,
but this is a recetver and you've taken the big
step. (Don't fool with crystal filters unless you
know your stuff; they can be tricky.) And don't
be like one fellow we heard of; his receiver
wasn’t working too well so he tightened all of
the loose serews, most of which were trimmers!

HE TLGHTENED
ALL THE LOOSE
SCREWS

Again referring to the instruction book, read
about front-end alignment and repeat the experi-
ment. You will find that trimmers on the r.f. und
mixer circuits change the signal strength, while
oscillator trimmers change the tuning and, con-
sequently, the dial setting for a given frequency.

Checking Performance

One point that bothers many amateurs, and
rightly so, is how to determine when their re-
ceivers have deteriorated in performance. To
some extent the ability to spot such things de-
pends upon how much you wunt to learn abhout
receivers and what happens inside them, but we
can pass along a few simple checks and you can
be your own judge as to whether or not you want
to do something about them.

Take the matter of hearing the weak ones. This
is described by hams as “sensitivity” or “signal-
io-noise ratio,”” but it meuns “hearing the weuak
ones.” If your receiver has an antenna trimmer,
as most of the current models do, the increase in
noise you hear as you swing the trimmer through
resonance {with the antenna connected) is a
pretty fair measure of how good the front end of
the receiver is. If you're in a noisy (electrically)
location, the front end doesn’t have to be as good
as it does in a quiet location, because the local
electrical noise is the limiting factor. Suspect the
front-end alignment of your receiver if the noise
doesn’t peak up with the antenna trimmer the
way it did when the receiver was new.

Many owners of two-dial complete-coverage
receivers align the front ends of their receivers
in the ham bands a8 soon as they get their receiv-
ers, to insure that the best performance is uvail-
able where it will do the most good. In most
cases this ham-band alignment will not be the
same a8 that described in the instruction book,
but all it involves is touching up the trimmers on
the r.f, and mixer coils when the receiver is tuned
to the center of the ham band for which the band
switch is set, with the antenna connected. Refer
to the instruction book for the trimmer locations;

27



don’t touch the oscillator trimmer unless trim-
ming the mixer pulls the receiver badly off cali-
bration.

If the ham band falls at the high-capacity end
of the band-set capucitor, as is true of the 20-
meter band on a number of receivers, the trimmer
capacitors shouldn’t be touched. Instead, pull
the r.f. and mixer coils into line by adjustment of
the tuning slugs, if there are any. If there aren’t
any, you will need a “tuning wand” to check
alignment at the low-frequency end of a range.
This is an insulated rod with a brass sleeve at
one end and a powdered-iron slug at the other.
Pushing the brass end in or alongside the coil
lowers the inductance, and bringing the iron
end near raises the inductance. If bringing either
end of the wand near the end of the active r.f.
or mixer coil increases the strength of an incom-
ing signal, it indicates that the circuit is not
peaked for that frequency. In this case you can
change the inductance of the coil by cementing
a closed copper loop or a bit of powdered iron
slug at an appropriaste distance from the coil.
Qbviously, you don’t have to modify the induct-
ance of the r.f. coil if it has an antenna trimmer
across it, and probably the best addition to a
receiver without an antenna trimmer would be
such a trimmer. And, of course, trimming the
inductance at the low-frequency end will require
resetting the trimmer at the high-frequency end.

Checking frequency calibration is something
every ham should know, and it shouldn’t be
necessary to point out that a 100-ke. erystal
oscillator is a ham’s best friend for this little
task. You can bring a receiver into fair calibra-
tion on one of its ranges by bending plates on the
ascillator tuning capacitor, but it’s a job only for
a guy with patience and confidence.

We've already mentioned i.f. alignment; you
just peak the frimmers of the i.f. transformers
for maximum signal. If the receiver has a crystal
filter and you use the filter a lot, be sure that
yvour test signal has been properly centered in
the erystal filter before you touch up the i.f.
trimmers. Do this by switching the filter in,
the a.v.c. on and the b.f.0. off, and tuning slowly
across u steady signal (a barmonic from your
100-ke. calibrator makes a good one) for maxi-
mum S-meter reading. If the receiver drifts or
if the crystal filter is very sharp, it pays to
“rock” the tuning a little while you touch up
an i.f. trimmer. This merely means tuning back
and forth through the peak to be sure that you
are not slowly drifting off the peak.

1f your receiver has no S meter, and you don’t
have a voltmeter that can be hung across the
a.v.c. line temporarily to act as one, your only
recourse i8 to turn on the b.f,o. and peak the
i.f. trimmers by ear. Here again the “rocking”
technique is suggested, to eliminate minor drifts
of the oscillators.

Receiver Faulls

We won’t attempt to kid you into believing
that brand-new receivers don’t have short-
comings, because some of them do. One has no
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right to expect an inexpensive receiver to do
everything the expensive ones will. The inex-
pensive receivers have corners cut right and left,
in an effort to bring the price down, but some
of these omissions can be corrected by the own-
ers. One fault you will gometimes find in the
low-priced receivers is a change in frequency
with & change in guin-control setting. This
doesn’t (or shouldn’t) happen in a good receiver.
Usually all it takes to correct it is to regulate the
anode voltage on the high-frequency oscillator
and the sereen voltage of the mixer (they're
usually the same tube element unless aseparate
oscillator tube is used). On vecasions, the b.f.o.
may also require voltage stabilization. If you
have a receiver that has this characteristic of
frequency change with change in gain, all it
may need is the addition of a VR tube and drop-
ping resistor of the right values. Check the re-
ceiver voltage chart for the proper value of ap-
plicable anode and screen voltages and use & VR
tube that comes closest to the value. If, for exam-
ple, the required voltage is 85, you can get it from
a VR-105 and a suitable dropping resistor. If the
receiver already has a VR tube and still exhibits
the trouble, make sure that (1) the VR tube is lit
and (2) the mixer sereen voltage is regulated.
(It isn’t in all receivers.)

If the recetver scems to drift too much, you
can try the dodge of propping up the lid, as
pointed out in an earlier article? Don’t get any
big ideas about putting in a compensating
capacitor across the high-frequency oseillator,
uniess you want to run a long series of tests.
The trouble with temperature compensation is
that you have to find a spot in the sct where
the temperature varies in the same way that
the frequency does. Since the temperature drift
may be caused by thermal changes in several
components, you can see how tough your chances
are of finding the magic spot. Shoot for reducing
the temperature rise; your hair will stay dark
longer.

Hmmmm — Hum

Some of the inexpensive receivers have a little
too much hum in the audio. This might be lack

SOME RECEIVERS HAVE A LITrLE Too MUCH HUM ...

of filter in the power supply, so the first and

most logical thing to try is another 20 wuf. across

the power supply. However, usually life isn't
(Continued on puge 168)

Q8T, Jan., 1954,
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Simplified Design of Impedance-Matching
Networks
In Three Parts* — Part III, Some Special Applications

BY GEORGE GRAMMER, WI1DF

e The concluding article of this series
discusses the problem of loads that can
vary over a range of impedances, and
describes some useful applications of net-
work prineiples.

Parts 1 and IT of this series should have no

difficulty in perceiving that the same
methods can be used to construct more com-
plicated networks, whenever there is occasion
for using something more elaborate than the J,,
pi and T. The L seetion is the building block in
euch case, and a great variety of cireuits is pos-
sible. A few of the more useful arrangements
are discussed below. First, however, it is neces-
sary to say something about matching a range of
impedances with a given network, the earlier
discussion having heen confined to the case
where the load is a pure resistance of fixed value.
The most important practical case is a pi-net-
work tank cireuit connected to a transmission
line.

READERS who have followed the discussion in

Load-Impedance Range

The input impedance of a transmission line
will be a pure resistance equal to the line’s char~
acteristic impedance, Zy, only when the line
is perfectly matched at its output end. If there
are standing waves on the line the iuput im-
pedance may be reactive as well as resistive, and
the resistance will not, in general, be of the satne
numerical value as the line Zy.

In this application of the network the design
limits for matching will be determined by the
range of variation of line input impedance. 'This
in turn is a function of the standing-wave ratio
and line length. Considering the line input
impedance to be represented by a resistance
and reactance in parallel, us in Fig. 13, the
extremes of resistance and reactance variation
are given by the following table:

S.V.R. Min. X Min. R Maz. R
2t 1 1.3Z, Zo/2 270
3tol 0.75Z4 Zu/3 YA
4 to 1 052() Z()/“i 4Z0
b to 1 04Z() Zn/5 5Zu

The reactance figures are rounded, but are close
enough for design purposes. (The maximum react-
ance in this equivalent input circuit will be in-
finite — meaning, merely, that it can be ignored,

®Vart 1 of this article appeared in March, 1957, QST,
and Part 1T appeared in April, 1957, QST.
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since it is in shunt with the resistance.) The worst
case, 80 far as compensating for reactance is con-

XLE %R xc:E %R

Fig. 13 — Parallel-circuit equivalents of transmission-
line input impedance.

cerned, is minimum X 1t may be either inductive
or capacitive.

The first thing to find, then, is what the
maximum 8.w.r. will be. This may be & matter of
the known characteristics of the antenna system,
or an arbitrary limit may be set from other eon-
siderations such as line loss. Losses in coax will
not be increased intolerably if the s.w.r. is as high
as 3 to 1. From the table, the minimum shunt
reactance will be 0.75Z, for this s.w.r., and the
load resistance will vary from Z,/3 to 37¢. In
terms of 52-ohm line, for exainple, this means
that the minimum shunt reactunce presented to
the output terminals of the network by the line
will be 0.75 X 52 = 39 ohms, and that the re-
sistance can be anywhere between 17 ohms and
156 ohms. The actual values in a given case will
depend on the line length.

The reactance and resistance can be treated
sepatately. If we eliminate the effect of the
reactance first, we ure then left with a simple
resistance load, and this can be handled by the
method described in Part II. Fig. 14 shows the

o fYXYJY\ . LINE
] NETWORK—[- _[_LL
='NX] sz XC RE; (A)
o ~ l:'T'
ny’-n LINE

J_Pl NETWORK -
T X, Txa Xo
o

Fig. 14 — Equivalent circuits of line input impedance
connected to output terminals of a pi-network tank
eircuit.

(8)

.’

two’ possible cases. If the reactive component
of the line input impedance is capacitive, as at
A, it is obvious that X3 and X¢ are in parallel;
that is, the capacitance represented by the re-

29



actance X¢ adds to the capacitance of X3 If
the pi network has been designed to match A
without considering X¢, the presence of Xo
will destroy the match. However, this is han~
dled quite easily by reducing the capacitance of
Xy until the total capacitance, both physically
in the output capacitor of the pi network and
inherently in the line input impedance, is equal
to the proper design value. Provided the ca-
pacitance of Xy is continuously adjustable from
essentially zero to its maximum value, it will
usually be possible to get complete compensation
by simple adjustment of the pi-network output
vapacitance.

It the line input impedance is inductive, as
in Fig. (4B, the effect iz opposite to that just
deseribed -— that is, the capacitance of Xy must
be increased to compensate. Actually, enough
additional eapacitance must be supplied to
resonate with Xy at the operating frequency.
This forms u parallel-resonant circuit that, in
effect, removes Xj, from the circuit. The total
capacitance required in Xy then is the original
design value for matching R plus the additional
capacitance needed to resonate with X'x.

The minimum capacitive line reactance to he
expected with 52-ohm line and an s.w.r. of 3 to 1,
39 ohms, is equivalent o a capacitance of 1170
puf. at 8500 ke. At this frequency, therefore,
the actual output capacitance in use in the net-
work will be reduced by 1170 puf. from the value
theoretically required for matching. On the
other hand, if the line input reactance ig induc-
tive, 1170 upf. will have to be added to the the-
oretical network output capacitance to compen-
sate. In terms of actual components, the lower
frequencies obviously present the most difficult
case because low reactances mean large values
of compensating capacitance.

The variation in the resistive component of the
line input impedance affects both the series in-
ductance and output shunt capacitance of the net-
work. For a 3-to-1 s.w.r. the load resistance may
vary over u 9-to-1 range. The extremes of this
range call for quite different network values,
particularly if a fairly wide frequency band such
a8 3500-4000 ke. must be covered. Using the
earlier example of o tube requiring a 2000-ohm
load, and assuming that the operating @ will
be 12 at all frequencies, the induetive reactance
values required in the network are 172 ohms for
matching 17 ohms, and 210 ohms for matching
156 ohms. The corresponding inductance ex-
tremes at 4000 and 3500 ke., respectively, are
6.9 wh. and 9.5 gh., so the network in-
ductance should be variable through this range.
So far as the output capacitance is concerned,
it ean be shown that when the virtual resistance
I is constant (that is, 4 constant-@) network) the
reactance Xpi required for matching in the
output L section reaches a minimum value
equal to the load resistance when the load resist-
ance is twiee the virtual resistance (I-~section
) =1). Bince the virtual resistance in the
example is 13.8 ohms, the maximum output
capacitance will be'needed when the load is 27.6
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ohms, which also is the value of reactance re-
quired. At 3500 ke., this represents a capacitance
of 1650 ppf.

Fixed Tank Inductance

When a fixed value of inductance is to be used
to cover a band it is necessary to resort to the
formulas given in Footnote 9, Part II, for an
exact_solution, When the load as well as the
frequency are subject to change it is not to bhe
expected that the spproximate method deseribed
earlier, for a constunt load over a frequency
band, will work ag well, but it will at least serve
a8 a starting point.

In the example above an inductance of 6.9 uh.
obviously should be choseun, since this is the larg-
est value that will work under all conditions at
4000 ke, and provide the minimum desired ¢ of
12, At 3500 ke, this inductance will have » react-
ance of 151 ohms. The agsumption that @ will be
inversely proportional to frequency requires ¢
to be 13.7 at 3500 ke. and makes Xg; 146 ohms,
a8 shown in Part 11. This is less than 151, but by
such g small margin that it immediately suggests
that a higher operating ) will be required, es-
peciully with load resistances toward the maxi-
mum end of the range where Xs2 becomes larger.
Claleulation by the simplified formulas then be-
comes a matter of trial and error. The actual @
values turn out to be 14.1 when the load is 17
ohms and 16.8 when the load is 156 ohms.

On the whole, it scems desirable fo make
provision for adjusting the tank inductance
values, since thig makes for greater flexibility in
impedance matching and offers better control
over the operating €. If the inductance cannot
be made continuously varisble bhetween the
limits required for the extreme cases, provision
should at least be made for two or more fixed
values when attempting to cover & wide band
such a8 3500-1000 ke!® On bands where the
width i8 only a small percentage of the center
frequency the problem is of course cousiderably
less difficult. In any case, it is taken for granted
that the input and output eapacitances will be
continuously variable.

The problem of matching a wide range of
load impedances over s band of frequencies
can be simplified considerably if the network is
designed for a fixed value of pure resistance
a8 a load, and then steps are tuken externally
to make sure that the load presented to the
network 18 the design value. This means that
if the uctual load is somecthing else, o special
matching circuit is inserted between it and the
pi-network tank so the tunk sees the load
it should. The idea is fundamentally the same
a8 that of using a 115-volt lamp on a 115-volt
circeuit, instead of trying to make the eircuit
handle all lamp ratings from, say, 32 volts to
230 volts. In other words, you don’t have to
rebuild the transmitter when you try out & new
antenna system.

1 The writer has uged a small tapped a;uxdlia.ry coil for
providing relatively fine adjustment of inductance, with a

separate switch, where a large number of taps on the main
tank inducfance was inconvenient.
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Fig. 15 — The pi-L network. The
block diagram at B shows the cir-
cuit broken down into its L-seetion

L

~Xs3 romponents.

Ry

[Xe2]

L |
The Pi-L

Adding an L section to a pi-network tank
eircuit increases the flexibility of the system in
handling loads varying over a range of im-
pedances and also adds to the selectivity. This
combination has been used in commercially
built transmitters (e.g., the Collins 32V series)
and has the fundamental form shown in Fig. 15A.
It may be broken down into three L networks,
two of which constitute the pi network as shown
in Fig. 7, Part II (the same notation for com-
ponents is used here).

The third L is to the right of the dashed line
in Fig. 15B; as shown here it is a step-down net-
work looking toward the load, R3, but a step-up
network could be substituted if desired. Each of
the three 1 sections would be designed according
to the principles previously outlined, keeping
in mind the relationships that must be satistied
between the values of the various resistances,
real or virtual.

In Fig. 158 there are two virtual resistances,
R and Rpy, the actual load resistance being R,
Suppose that s is 52 ohms, and that the whole
network is to be used under the same conditions
us the example considered in Part 11 —i.e., to
present a 2000-ohm load to the final amplifier
tube. 1n this case a desirable value of tank @
no doubt would be a determining factor, so let
us assume that the design value of @ again will
be 12. As described earlier, this immediately sets
the value of the virtual resistance B, hence Xgo
and Xps also would have the same values as in
the previous example: R = 13.8 ohms, Xy = 166
ohms, and Xpe = 167 ohms,

The network between R and Rj is obviocusly a
T with 4 virtual resistance Rp;. It was shown in
Part II that this resistance must be higher than
either of the resistances, K and R, being matched.
I3, 52 ohms, is higher than R, so Rp; must be
larger than 52 ohms if a match is to be possible.
Any value lurger than this may be sclected.
if selectivity is the important consideration, a
moderately high value of ¢ will be desirable in
one or both'of the L sections formed by X:1Xey
and Xs3Xp3. We may arbitrarily select a Q (€1)
of 5 for the: Xge X2 network. Then

Xg1 = 5 X 13.8 = 69 chms
from Equation 3B, and from Equation 2A

Rpy = 13.8 (25 4 1) = 359 ohms.
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Then from Equation 2B

72 ohms,

Thus 52 ohms (£3) must be matched to 359
ohms (Rp1) through Xgz and Xez. Following the
same method, the € ((3) of this network is
(Equation 5)

e~ 1= A /50 = 2.43.

Hence from Equation 2B
q

- 359 )
Xp3 = —= == 14
PES 8 ohms,

and from Equation 3B
Xz = 2.43 X 52 = 126 ohms.

Broken down into these components, the com-
plete network is shown in Fig. 16A, where the
reactance signs again mean nothing more than

2000
e
OHMS

®)

®

— YY1y
23541 126 0
2000
© wwm |y =% T 52
o

Fig. 16— Pi-L, network example discussed in the
text.
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that opposite kinds of reactance must be used in
each L network. The various physical circuit
combinations that are possible can be appreciated
by visualizing the output L section in either of
its two forms— series inductance and shunt
capacitance, or series capacitance and shunt
inductance — combined with each of the four
forms of the pi network shown in Fig. 9, Part IL.
However, since it was assumed that the L section
was being added primarily for additional selectiv-
ity, particularly against harmonics of the operat-
ing frequency, the probability is that it will
consigt of shunt cupacitance and series in-
ductance. Added to the pi network using similar
shunt and series arms, the final appearance of
the network would be as in Fig. 16C.

In Part II it was stated that if the tank in-
ductance — that is, the series arm — of the
pi network has a fixed value for a given band,
matching ean only be effected between two
given values of resistance by varying the operat-
ing @ of the network. If the output inductance
of the pi-L is adjustable, the operating @ ean be
held constant throughout u band even though
the pi-section inductance is fixed. This is because
the virtual resistance Kpy, Fig. 15B, may be
varied at will, so long as it is larger than either
R or 3. Thus in Fig. 16 the pi-section inductive
reactance of 235 ohms will represent an induct-
ance of 10.7 ph. at 3500 ke. At 4000 ke, the same
inductance will have a reactance of 268 ohms. Of
this, 166 ohms will represent the series inductance
of the input L of the pi section, for constant
operating ¢}, so the remainder, 102 ohms, is
the series inductance Xg; of the output L
of the pi section. This leads to a new value
102/13.8 = 7.4 as the @ (&) of this L section
and a corresponding value of 770 ohms for the
virtual resistance Rpy, instead of the 359 ohms
shown in Fig. 14, The new values of Xpy, Xps,
and Xez may readily be caleulated from this.

Note that a variable inductance is still required
for working over a range, just as in the case of
the plain pi network discussed above (this
example considers only a frequency range, but
similar considerations apply where the load
can vary). In the pi-L the variable-inductance
element merely may be transferred out of the pi.
This is exactly the same thing as the “external”
network suggested in the discussion of matching
a range of impedances with the pi.

Balun Networks

A common problem is that of matching a
balanced or push-pull load to an unbalanced or
single-ended source of power. A balanced load,
in usual nomenclature, is one having its outside
ends equally “hot”’ (but in opposite phase) with.
respect to a center point which in the ordinary
case may be grounded. We may consider such a
load, assuming it to be resistive only, as consist-
ing of two identical resistances in series, each
having a value of one-half the total resistance.

Thus Fig. 17A shows a 600-ohm load divided
into two 300-ohm sections connected together at
Z. If the load is supplied from two d.c. generators
each delivering, say, 100 volts, then the potentials
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Fig. 17 — Development of the balun network.

at points A" and ¥ will both differ from that at Z
by 100 volts. With the polarities as shown,
X will be positive and ¥ will be negative with
respect to Z. As viewed from Z, this is equivalent
to saying that the voltages at X and ¥ are 180
degrees out of phase, although they are acting in
series around the circuit as a whole,

Since the two generator voltages are equal
and so are the two resistances, points Z and O are
at the saume potential. Hence a connection as
indicated by the dashed line may be made with-
out disturbing the operation of the circuit.

With this as background, imagine the two 300-
ohm resistors in Fig. 17 to represent the input
impedance of a matched transmission line. Z is
a “neutral” point, and may be taken to be at
ground potential if the line itself is reasonably
well balanced to ground. When this is so two
equal-voltage generators, each having one termi-
nal grounded, can be used to supply power to the
line, provided their voltages are out of phase
when viewed from the ground point (Fig. 17B).
As an extension of this idea, both sides of the line
could be fed from a single generator by connecting
one side directly to the generator and feeding the
other through some sort of network, such as a
transformer, that would reverse the phase or
polarity without chunging the voltage. This
arrangement, shown in Fig. 170, has a fixed
4-to-1 impedance ratio since the voltage that
is applied to the load cannot be other than twice
the generator voltage.

For maximum flexibility the arrangement
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shown at Fig, 17D can be used. There are two
networks in this circuit, one for each side of
the line. Fach provides a 90-degree phase shift,
but in opposite directions, so that the total is
the necessary 180 degrees. In addition, each
network can be designed to give a voltage step-
up or step-down —1i.e., to match any desired
impedance values — along with the proper phase
shift. The same impedance ratio must be used
in both networks, of course, since the load is
balanced. The pi network lends itself nicely to
this application.

The question of phase shift through a network
has not been considered up to this point, since
it ig8 unimportant in the types of applications
discussed earlier. It does mot in fact require
any extended discussion here, even though it
is important in the balun, becuuse the cuse of
interest — the one where a plus or minus shift
of 90 degrees is obtained — i a quite simple
one. In the pi network a phase shift of Y0 degrees
results when the maximum value of reactance
that will provide a match between two resistances
is used in the series arm. This value of reactance
is equal to the geometric mean of the two resist-
ances to be matched — that is,

Xs = A/ RiRy,

where 1 and Rs ure the two resistances. In this
case also the shunt arms Xp; and Xes have
equal reactances of the same absolute value as
Xg, but of course of the opposite type. There will
be a lugging phase shift through s pinetwork
having series inductance and shunt capacitance,
and a leading phase shift through one with series
capacitance and shunt induetance.

Suppose that the 600-ohm balanced line is to
he matched to a 52-ohm coaxial line. {Using the
basic arrangement of Fig. 17D, there will be two
networks, operating in series insofar as feeding
the balanced line is concerned. Each network

176.0.
L K
104.[1_ 176.0. 3000
176 £L
o
520 nsn. 3009‘
—
| 1049 -LInen an-L
At
[A)
176 £L
- )
528 176415 < (B
== %eoon.

176 01

1765 I

_ Fig. 18, A - Circuit  elements  in the balun.
B — Actual circuit after c¢liminating the parailel-
resonant eircuit formed by L and Ci.
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therefore will see u 300-0hm load. On the input
side the generator must see a 52-ohm load. What
it actually sees is the two networks connected
in parallel, so each network must have an input
resistance of 104 ohms. Thus each network must
be designed to mateh 300 ohms to 104 ohms.

The circuit configuration that this leads to is
shown in Fig. I8A. The reactances required in
each network for a match are

= 4/ 300 X 104 = A/ 31200 = 176 ohms.

Note that Ly and ' are in parallel, and since
they have the same reactances they form a
paralflel-resonant circuit., Such a eireuit has
infinite impedance (this is not strictly true if
there are any losses in the coil and eapacitor,
but in actual applications of this circuit it is
practically so if the circuit clements are reason-
ably low-loss) and this being the case, these two
components can be lifted out of the ecircuit
without change in its operation. This leaves the
relutively simple configuration shown in Fig.
18B.

Pi networks using this design have the mini-
mum possible operating @ (the actual value of Q
will vary with the ratio of the resistances to be
matched) and so have maximum band width.
A balun cireuit having fixed values of induct-
ance and capacitance will work well over an
entire amateur band if it is designed for the
band center and if the actual load (transmission
line input impedance ) remains resistive and con-
stant over the entire band. It is unfortunate that
4 practical transmission-line load is seldom that
accommodating.

Not-So-Obvious Forms

A few fairly familiar coupling cirenits have
the interesting characteristic of appearing to be
one thing and actually operating like something
else. An example is the antenna input eircuit
on some military receivers such as the BC-348
series where a small variable capacitor was used
for coupling adjustment between a low-im-
pedance line and the grid eircuit of the tirst r.{.
tube. This looks like u rather makeshift method
that could not possibly come close to giving
maximum power transfer. Actually it is a form of
L network und is capable of providing a quite
good match.

The essentials of the cireuit are shown in
Fig. 19A. L4y is a cireuit capable of being tuned
to and around the operating {requency, while Cy
ig a variable capacitor having a relatively small
maximum eapacitance. When L4 is tuned
exactly to the operating frequency it will have a
purely resistive impedance of some tens of thou-
sunds of ohms, if the ecircuit losses are low. The
impedance Z, looking into the input terminals,
is simply the combination of this resistance and
the reactance of (s in series,

However, if LiCy i8 not tuned to resonance but
is tuned off on the low-frequency side, its im-
pedance can be represented by a resistance and
inductive reactance in parallel, as shown in
Fig. 19B. This will be recognized ug an L net-
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Fig. 19 — Reactance adjustment making use of the
properties of a tunable circuit of purallel inductance
and capacitance near resonance.

work, and the mutehing possibilities should im-
mediately be upparent. The inductive resctance,
X1, and equivalent parallel resistance, Rp, of the
eireuit are both varied by adjustment of ("y. The
resctance of (y, also adjustable, is the series arm
of the L network, and so proper adjustment of
hoth €3 and Cq will bring about an impedance
match between the “tuned” circuit and a low-

impedance line. Thus maximum power will be
taken from the line when L1Cy is not tuned to
regonance,

The device of using a parallel LC eircuit to
obtain smooth variation of inductive reactance
can be and has been used in transmitting circuits.
In Fig. 19C the LC' combination is merely an
adjustable X'p, using the notation of Purt I for
the L network. Xy would be computed in the
nsual way. For Xp it i8 only necessary to provide
4 purallel eireuit capable of being tuned through
resonance ut the operating frequency. Since
there will be eirculating current in this cireuit
and consequent higher intermal loss than if a
simple inductance of the proper value were
used, it i8 advantageous to use a high-@Q coil
and a high L/C ratio. However, the efficiency is
ulways less than with the simple inductance, if
equally good coils are used in both cases.

Conclusion

The design methods that have been deseribed
are essentiully simple and, once the physical
principles by which impedance transformation
takes place are thoroughiy understood, can be
applied without recourse to books or other
references if the one basic relationship is kept
in wmind: The equivalent parallel resistance of
4 eircuit containing resistunce and reactunce in
series i8 equal to the series resistance multiplicd
by (@* -+ 1). Lverything follows from that,
by elementary algebraic manipulation. You have.
to know the definitions of @ and reactance, of
course, but these are prerequisites for anvone
who hopes to undertake the design of coupling
eircuits — or the design of radio circuits of any
fype, for that matter.
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Here's the all-ham family of “Bub-
ber™ Born, W1ZD, who is director of
ARRLs Southeastern Division. From
left to right, KtGCF, W1ZD,
KIGCT, KIKKU, and KNAKKT.
For his organizational activities in
amateur radio, W1ZD was recently
given a special citation by the Edison
Award Committee.
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“Generalizing” the 6L6GB Novice Rig

Modulation and More Bands

BY LEWIS G. McCOY* WIICP

e Novices and others who have built the
simple two-stage 6L6GB rig described
in the January issue can easily modify
it for phone work and operation in the
10- and 20-meter General-Class bands.
‘This article shows how it’s done.

QST, the two-stuge 6L6GB rig had pro-

vision for adding bands and & modulator.
This article deseribes the additions needed to
operate on 20 and 10 meters, and s modulator
capable of plate modulating the transmitter at
approximately 40 watts plate input.

Adding 10 and 20 Meters

The addition of 20 and 10 meters is simply a
matter of making the correct tap connections to
the grid and plate coils. The amplifier stage is
run ag & doubler on 10 meters, since there is
insufficient excitation to operate the 6L6GBs as
straight-through amplifiers on this band. This,
of course, simplifies the modification as only one
additional tap point (for 20 meters) is needed
on the grid coil.

In the vriginal unit, S and Sz are the band-

!s ortGwNaLLy deseribed in Junuary, 1957,

#Tochnical Assistant, QST

SPEECH AMPLIFIER

change switehes, They are hoth single-pole, 6-
position switches with only three positions being
nsed. In the grid circuit, the 20-meter tap on Ly
is 4 turns from the junction of LiLs. To prevent
shorting to adjacent turns the 3rd and 5th turns
are bent in toward the axis of the coil. This will
permit access to the 4th turn for soldering on the
20-meter tap lead.

Of course, you can wire the 14-Me. tap to any
one of the vacaut positions of S.. However, to
be consistent, it should be connected to u posi-
tion between the 21- and 7-Me. pusitions. De-
pending upon how the switch was wired origi-
nally, this may require shifting of some of the
original connections.

If the switch was wired with 21 Me. at the
Ist position und 3.5 Me. at the 3rd position, the
21-Me. tap should be moved to the 2nd position,
and the 7-Me. tap to the 4th position. The new
14-Me. tap should then be connected to the 3rd
position. 1f a separate switch position is desired
for 28 Me. (so that S» and S3 may be set to simi-
lar positions on all bands), the 1st and 3rd posi-
tions should be wired fogether with a jumper
wire,

[f the switch was originally wired with 3.5 Me.
at the lst position and 21 Me. at the 3rd, only
the 21-Me. tap need be moved -——to the 4th
position. The new 14-Me. tap is then connected
to the 3rd position, and the 3rd and 5th positions

MODULATOR
BROWN

RED-BLUE

450V, J:_
63V

STANDBY

S, iTRANSMlT

TRANS, C.T.
{SEE TEXT)

Fig. 1 — Circuit diagram of the modulator unit. All capacitors are in uf. except Ci. Capacimr'shmarked with
polarity are electrolytics others may be mica, ceramic or paper. All resistors are 14 watt unless specified.

J1 — Mierophone connector (Amphenol 75-PCIM).
R1 — Il-megohm velame control.

8y — J-pole, 2-position wafer switch (Centralab 2507).

82 — S.p.s.t. or d.p.d.t. toggle (see text).
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'y — Interstage audio: single plate to p.p. grids: pri.
to total sec. ratio 1 to 3 (Lhordarson 20A22).

T2 — Modulation transformer: 10K primary, 3K sec-
ondary (Triad M3X).
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wired together if a scparate position for 28 Me.
i8 desired.

Similar procedure is followed with 83 and the
taps on LzLe. In this case, the 7-Mec. tap should
be shifted to the 4th position, and the 21-Me.
tap to the 2nd position, the new 28- and 14-Me.
taps being connected to the Ist and 3rd posi-
tions, respectively. The tup points are:

20 meters, 3 turns from the junction of Lzls

on Lg.

10 meters, 214 turns from the junction of

L5L5 on L5.

Modulator Circuit

The circuit diagram for the modulator is
shown in Fig. 1. A 6ANS8 pentode-triode is used
in the speech-umplifier section. This setup pro-
vides adequate gain for the usual type of crystal

the sccondary of T, applies h.v. to the audio
seution, und shorts the key jack.

Modulator Construction

The photographs should be followed for layout
details of the modulator section. As can be scen
in the bottom view, the interstage and modula-
tion transformers are mounted below the chassis.
The microphone jack J; is mounted on the rear
of the ehassis, close to the 6ANS. The audio gain
control and the phone-c.w. switch are also
mounted on the rear of the chassis. There is
space on the front panel between the power
switch and dial lamp for S, the stand-by switch.

Modulator and Stand-By Connections

Referring to the original transmitter eircuit,
there is a point marked X just below RFCs and

Bottom view showing audio components under the chassis. T is to the left; T2 to the right. The two 6BQ6GT

sockets are between the transformers. T'he two large tubular capacitors above are in the original power-supply filter.

or other high-impedance microphone. The output
of the triode portion of the 6ANS, Vs, is trans-
former-coupled to the grids of the modulator
tubes — the 6BQ6GTs, which are operated in
Class AB;. Power for the unit is obtained from the
power supply in the transmitter.

in the c.w. position S; disconnects h.v. from
the modulator and shorts out the secondary of
the modulation transformer. The latter is neces-
sary to avoid undesirable keyving transients. In
the phone position, & removes the short across
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the 0.01-gf. 1000-volt ecapacitor. This point
should be opened up and we will designate the
power supply side us \7 and the RF(Cs side as
Xa. Now, looking at Fig. 1 of the modulator, the
output leads should be connected to the similarly-
designated points mentioned above. This puts
the modulation transformer secondary in series
with the power-supply output and the plates
and screens of the 6L6GBs. Care should be used
in selecting the proper secondary taps as indi-
cated by the color coding in Fig. 1.
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Rear view of the 6L6GB trans-
mitter with the tubes of the modulator
unit added. On top of the chassis, the
6BQOGTs are behind the 6ANS and
the VR-150 regulator. Other com-
ponents are in the power supply.
Along the rear edge of the chassis,
from left to right, are the micro-
phone connector, key jack, audio
gain control, phone-c.w. switch and
a.c. power conncetor.

In the original transmitter circuit, the center
tup of the power transformer is grounded. This
lead should be disconnected from ground and con-
nected to the lead to Ss. A standard insulated-
terminal tie point can be used to anchor this
connection. 1f a double-pole switeh is used for S,
the second pole can be used to control an antenna
change-over relay. The two connecting leads from
this pole can be carried to the rear of the chassis
where there is sufficient space on the reur of the
chassis to mount a 2-terminal strip. The leads
hetween the terminal strip and S; should be run
in shiclded wire and bypassed with €.001-uf.
disk ceramie capacitors at the terminal-strip end.
This will prevent harmonics escaping via this
route.

Adjustment

Before applying power to the rig the wiring
should be earefully checked to be sure no mis-
takes have been made. If an ohmmeter is avail-
able it is always a good idea to check the re-
sistance between the h.v. line and chassis ground.
In this unit, the resistance should be on the same
order as the bleeder resistor in the power supply
—— gpproximately 50,000 ohms.

For phone operation, the power input to the
final should be adjusted to about 50 watts, or a

cathode current of approximately 125 ma. This, of
course, will include the sereen and grid currents
which total about 25 ma., leaving a plate current
of 100 ma. which, at 400 volts, gives a plate input
of 40 watts. The total current drain of the modu-
lator with no-signal input was approximately
70 ma. on the unit described here. Under modu-
lation this current increased to about 110 ma.
It is recommended that the builder study the
modulation section of The Radio Amateur's
Handbook to familiarize himself with procedures
for checking percentage of modulation.

V.F.O. Operation

Several questions have been received from
builders of the transmitter asking how to con-
nect a v.f.0. to the rig. The answer will, of course,
depend on the type of v.l.o. used. However,
many of the commercial units come equipped
with a plug designed to fit into the erystal socket
of a transmitter. If this type is used, the v.f.o.
van be connected to one of the crystal sockets
but, in addition, a 0.01-uf. disk capacitor must
be connected between the 6AGT cathode and
chassis ground. No other vircuit changes are
necessary. To return to erystal operation, the
0.01-pf. capacitor must be removed from the
eircuit.

‘&-Straysias

The RSGB’s London Members Luncheon Club
continues to welcome visitors to its monthly
meeting at the Bedford Corner Hotel, usually on
the third Friday of the month. London visitors
may check in by calling G2FUX at Ruislip 2763
or RSGB Hgq. at Holborn 7373.

FCC assigned a rather appropriate call to the
new channel 2 TV station in $t. Louis — KTVI,

May 1957

Canadian Director VE2BE points out that
effective April 1st, certain call sign changes went
into effect for amateurs in Newfoundland und
Labrador. Amasteurs located in former New-
foundland districts 1 through 5 will now bhe
agsigned VOI1 calls, all with two-letter suffixes.
Amateurs in former Labrador district 6 will
become VO2.
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o feocont fquipment

The Hallicrafters HT-32 Transmitter/Exciter

AERE wag n time, nol too many years ago,
Twhen many of the fence-straddling a.m. ops
were promising all who would listen to them
that they would give s.s.b, a try when someonc
put the whole thing in a package and made it
eusy to tune and to change bands. Admittedly,
the HT-32 isn’t the first commercial attempt at
filling this large order, but it is hard to visualize
an amateur worthy of the name who won’t find
the HT-32 a cinch to tune and operate, after a
little time #pent with the instruction book. But
before the old-timers in 8.8.b. start snecring that
things are being made foo eusy, we hasten to
point out that there are enough eirenit innova-
tions in the unit to keep even the sharpest pioneer
interested. Some of these points will be discussed
after the over-all picture has been displayed.
The HT-32 is a tuble-top package no larger
than some of the current receivers, housed in a
eabinet 1014 inches high, 20 inches wide and 16
inches deep. The output stage is o pair of 6146s
that delivers 70 to 100 watts peak envelope power
on 8.8.b., 70 to 100 watts on ¢.w. and, if you in~
sist, 17 to 25 wutts on a.m. The amateur bands
%0 through 10 meters (including 11) are covered.
Referring to the block diagram in Fig. 1, the
basic s.a.b. signal is generated at 4.95 Me. The
modulating signal passes through a few stages of
amplification and is then fed to fhe bridged-T
balanced modulator. This is a new type of bal-
anced modulator that will be discussed a little
later. The double-side-band suppressed-carrier
signal from the balanced modulator is then passed
through two crystal filters which lop off one side-

AUDIO AMR

AE-0SC,

BAL. MOD.

295 Me,

DIODE.
12A07) “‘wmop.

st MIXER

band. (Not shown in Fig. 1 is the eircuit by pass-
ing the filters that is switched in when a.m. or
e.w. operation is desired.) The 4.95-Me. s.s.h.
signal is then fed to the first mixer, where the
signal is heterodyned to 9 Me. By using the two
possible oscillator frequencies at this point, the
resultant side-band signal at ¢ Me. is either
maintained or inverted, through this use of the
MeLaughlin selectable-side-band prineiple. The
9-Me. signal is then fed straight through to the
third mixer for 75-meter operation or it is hetero-
dyned to an appropriate frequency in the second
mixer. This appropriate irequeney is one that will
combine with the 5-Me. v.f.0. to give the proper
output frequency. For example, for 7-Mec. opera-
tion the 9-Me. signal is heterodyned to §12.5 Me.
(beating against & 21.5-Me. crystal). For sim-
plicity in the block diagram, not all of the crystals
used with the 6AB4 heterodyne oscillator are
shown. Since the v.f.o. has a tuning range of only
500 ke., it is necessary to use five erystals to cover
the 11~ and 10-meter bands. The big advantage
in a system of this kind is the constant tuning
rate and practically constant stability; the v.f.o.
is always in the same range (5.0 to 5.5 Me.) and
all other oscillators are crystal controlled. The
congtant tuning rate means that setting up ‘““on
frequency” in the 10-meter band is as easy as on
80. The tuning rate of the v.f.0. control knob is
20 ke. per knob rotation.

Following the third mixer, the on-frequency
5.8.b. signal is amplified by & 12BY7 driver stage
and fed to the paraliel 6146 output stage. The
grid and plate circuits of the driver stage are

OUTPUT
AMP

M. AMR

2nd MIXER

3rd MIXER

DRIVER

¢ ,t: ,:I % e | = FREQUENCY
,
/ (L (L TN
4 0%Me. 13 25 M. 218Me.  25Mc. F2Mec.

VOX AMP  VOX DIODE  RELAY TUBE ‘%Lgéﬁf HV.RECT. LVRECT,

FROM L12AX7 ) i 8AL5 1 112ATT7 ¢
RECEIVER
ANTI-TRIP ANT{-TRIP —ANTI-TRIP
AMP DIODE AMP

Fig. I — Block diagram of the HT-32 transmitter/exciter.

. The s.8.b. signal is generated through two crystal filters

at 4.95 Me.; then heterodyned several times for side-hand selection and to permit use of a 5.0-5.5-Me. v.f.o.
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Normally the two 6146s and the output tuning cap-
acitor (center) are covered by a perforated shield. The
section along the right-hand side contains the speech
amplifier and 4.95-Me. side-band generator, and the
second mixer section is at the center between the 61465
and the panel. The v.f.o, is at the left corner next to
the pancl.

gang-tuned, and the output stage uses a pi-net-
work coupling circuit with only one control, the
tuning control. If vou’re wondering what hup-
pened to the familiar loading control of the pi-
network cirenit, it is a fixed capacitor of suitable
value that is switched in on each frequency range.
It is designed to give proper loading of the ampli-
fier when s 50-ohm load is used. Once you get
over the shock of a transmitter with no loading
control, you can sece that the idea makes good
sense. Many an operator sets up a linear ampli-
fier (like this is) by “‘guess and by gosh,”” with no
real confidence that he has it right. But with
modern techniques in s.w.r. bridges, he can al-
ways geb a 50-ohm load or at least tell that he
has or hasn’t a 50-ohm load. By presetting the
load control in the HT-32 transmitter, the de-
signers make it possible for any operator to tune
up the rig in & hurry and with assurance, pro-
vided, of course, that a Micromateh, Monimateh!
or other s.w.r. indicator is used. An r.f. output
meter across the line is included in the HT-32,
and this serves as a resonance indicator for the
driver and amplifier tuning controls, as well as an
output meter for monitoring the voice level.

The voice-operated control (VOX) picks off
sudio ahesd of the audio level control, amplifies
it and rectifies it. The resultant d.c. turns on a
relay tube that closes a 3-pole d.t. relay. Anti-
trip operation is obtained by connecting to the
receiver audio, amplifying it through two stages
and rectifying it. ‘The resultant voltage is applied
a# a biag to the VOX diode. Potentiometers in-
stde the unit are used to set the relative levels
through the VOX and anti-trip channels and to
set, the hold-in time for VOX operation.

At a control outlet at the rear of the transmitter
external connections can be made to the VOX relay
for controlling an antenna relay, and for short-
circuiting receiver audio. A voltage of —100 is
wyailable from the HT-32 for biasing a linear
amplifier; tauken from one terminal it is constant,
and taken from another terminal it drops to zero
during transmit periods. In the former case it
can be used as operating bius for a Class AB,
amplifier; the latter counection would be used to
cut off an amplifier during receive periods. The
— 100 volts is taken through a 1-megohm resistor,
50 it can’t be used as a “stiff " bias source.

Some remaining details of the circuit can best
be explained while deseribing the panel controls.
As already mentioned, the tuning controls are the
v.f.o0.. the driver grid and plate (ganged), and the
output amplifier plate. There is the audio level
contro! (in the audio amplifier), and an r.f. level
control (gain control on the Y-Me. amplifier ) that
is used to set carrier level on a.m. and c.w. and

1 McCoy, *“ Monimateh, Mark I1,” QST, Feb., 1957,
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to set the operating limits on side band. A cali-
brate level control sets the transmitter output
level to a convenient value when ‘““zeroing in”
on 3 frequency. A six-position operation switeh
turns the primary power off and on and gives a
choice of stand-by, manual operation, calibrate
and VOX. The manual operation (MOX) posi-
tion turns on the transmitter, and the calibrate
position turns on the transmitter without closing
the VOX relay and gives output at a level set by
the calibrate level control.

The function switch selects upper or lower side
band, w.m., or ¢.w. In the a.m. and c.w. positions
the side-band filters are bypassed and the bal-
anced modulator is upset (unbalanced) to let
some carrier through. For c.w. operation the third
mixer and the driver are grid-block keyed, giving
a chirp- and backwave-free signal that will delight
a code man's ear.

In this view a cover has been removed from the out-
put stage inductor (center left). The two-gang capacitor
tunes the driver grid and plate circuits.

A heavy fiywheel on the v.f.o. tuning konob (lower
right) gives a smooth feel to the control. ‘The knob has

an interpolation scale on it, aud an adjustable dial
drag/lock is provided for this drive,




TRANSMISSION

Fig. 2 — The bridged-T circuit is shown
at A, together with the transmission prop-
erties between points A and B. When the
value of R is equal to 1; the resonant
impedance of LC, the notch is a maumum.
at the frequeney determined by LC.
Increasing or decreasing the resistance of

" FREQUENCY

(A}

495 Ma.
2K

+300

O—0 +150
cw
AM,

4§58

‘T'he microphone and Rey jacks are mounted on
the panel, although the key leads can be taken off
at the control outlet at the rear, if you’re one who
prefers to keep the key leads away from the front
of the transmitter. A third jack, labeled “Moni-
tor’’ (for reasons that escape us), provides head-
phone receiver output that will be eut oif dur-
ing transmit periods.

A Few Circuit Details

The crystal filters at 4.95 Me. will be of interest
to the side-band gang that has struggled with
erystal lattices in the 450-ke. region. The adver-
tisements for the HT-32 have been showing a
very simple circuit involving two crystals and an
inductor. We learned from the manufacturer that
the eircuit is actually that simple, but it doesn’t
tell the whole story. Unfortunately for those of
us who would like to slap a few surplus crystals
into a circuit, diddle 8 coil and come up with
beautiful side-band filter, the erystals themselves
have to be carefully controlled in manufacture.
These filters give an assymmetrical characteristie
that cuts off sharply on one side and tails off more

»

Fig. 3~ The v.fo. in the HT-32 can be set to the
best condition of temperature componsatmn through the
use of a differential capacitor {(Cz). Ci and C2 are 12-uuf.
compensating capacitors of N1500 and NPO coefficients.
Changing the rotor position of Cz permits effective ad-
justment of the coefficient from an NP0 characteristic
to N1500.
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R reduces the depth of the rejection notch.
When used as a balanced modulator, LC
is tuned to the (suppressed) carrier fre-
quency and R is varied at the modulation
frequencw

The practical cireunit nsed in the HT-32
is shown at B. The modulator tube (diode-
conneeted 12AU7T) is made conductive by
a small positive voltage on its plate. Part
of the 180K dropping resistor is a thermis-
tor that stabilizes the voltage on the diode.
T’he diode resistance in parallel with the
effective resistance of Ry and Cz is the
R of Fig. 2A. The null is obtained by
proper adjustment of (i and (ja. When
audio is applied to the diode the effective
resistance is changed at the audio rate and
the balance of the bridged-T' is upset at this
rate. The 12,000-ohm resistor across L1
loads the circuit so that the impedance
doesu’t change too rapidly with adjust-
ments of C1. On c.w. and a.m. the balance
is upset by switching in a different voltage
to the diode.

«

gradually on the other. Two of them are eascaded
in the HT-32, as indicated in Fig. 1, and the
gide-band rejection ig 50 db. or more.

The balanced modulator is something that a
ham can build for himself, and it represents a
technique we haven’t seen before. The normal
bridged-T cireuit is shown in Fig. 2A. When the .
resistance at R is equal to ¥4 the resonant im-
pedance of LC, the circuit will have very high
rejection at the resonant frequency. Changing
the value of R in either direction upsets this re-
jeetion, so the HT-32 balanced modulator substi-
tutes a diode for & and uses the bridged-T cireuit
a8 o balanced modulator.

One of the tricks in the HT-32 that many hams
might apply to their own rigs is the method for .
obtaining temperature compensation in the
v.f.0. The series-tuned Colpitts (Clapp) eircuit is
used and, as is necessary in any good oscillator,
everything is built like the proverbial battleship.
Finding that the temperature coeflicients of com-
pensating capacitors are not held as close as the
designer wanted, two ecapacitors of different tem-
perature coefficients are used with a variable
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differential capacitor, as shown in Fig. 3. The
oscillator is tested by recording the {requency
change with temperature. The direction of the
drift. then indicates which way the differential
capuacitor must be moved to minimize the devia-
tion.

The signal levels throughout the-transmitter
up to the output of the third mixer are kept at
very low levels, in the interests of low distortion
products. For example, in the balanced modulator
the input r.f, level is around a volt. This attention

to low signal levels with its resultant low distor-
tion is a point many hams should remember in
the construction of their own side-band rigs. -

The output meter has a wide range, obtained
through the use of shaped pole faces. A diode is
included in the meter for damping.

Full attention has been paid to TVI reduction
in the HT-32; counsiderable shielding is used
throughout and all control leads leaving the set
are filtered. —B. G.

New Apparatus

Transmitting and Receiving Baluns

THE device in the largest case in the accom-
L panying photograph represents something
new in the way of components offered for ama-
teur use. It is8 u wide-band — 1.5 to 30 Me. —
balun capable of handling a kilowatt of r.f. at
any frequency in the range, when used in con-
junction with properly-matched lines. Over the
3.5- to 30-Me. range it is rated at an “‘insertion”

g.w.r. of better than 1.2 to 1. This rating rises
to 1.4 to 1 at 1.5 Mc. Requiring no tuning or
adjustment, it is available in three models:
Type TB-2, for matching 75-ohm coax to 300-
ohm balanced line; Type TB-3, for matching 50-
ohm coax to 200-ohm balanced line; and Type
TB-4, for matching 75-ohm coax to 75-ohm
balanced line.

The other two units in the pho-
tograph are receiving-type ba-
luns. The larger, designated
RB-1, matches 75 ohms unbal-
anced to 300 ohms balanced, and
should be the answer to an often-
expressed need for an untuned
bulun for coupling a voax feeder
to the balanced input terminals
of a receiver. It covers the range
1.5 Me. to 150 Me. Later versions
of thig balun have u slightly dif-
ferent case from that shown, for
hetter mounting on the rear
apron of a receiver. The small
eylindrical unit i8 a 75-ohm
unbalanced to 300-ohm balanced
line for the 50- to 1000-Me.
range.

All three baluns are manufac-
tured by Lynmar Engineers, 1432
N. Carlisle St., Philadelphia 21,
Pa. - Q.

‘a-Straysas

W5HIJM reports that the Corpus Christi
“hamber of Commerce has entered into a pro-
gram of supplying attractive photographic QSL
cards to members of the Corpus Christi Amateur
Radio Club, at no cost. The sample sent along
by WSHJM was very slick.

WOUJK has made a big hit with the super-
intendent of schools in his town. He {W@UJK)
comes through loud and clear on the superin-
tendent’s record player.
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KL7GYV thinks that a ham must have helped
to make up Coast and Geodetic Survey chart
No. 8075. Right in close proximity are Morse
Cove and Ham Island.

Recently W4BHD worked both WS8TEA and
W3BUN. A reual party!

The MARS Technical Net announcement on
page 138 of April QST continues on & weekly
basis,
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@ Technical (Cernrespandence

LONG-PATH PROPAGATION

&2 Prospect St.
Huntington, Long Island, N. Y.
"I'cchnical Editor, Y87

Many of the DX-minded fraternity are well aware of the
faet that Fe-layer h.d. communication frequently takes
place via the long great-cirele path around the earth, rather
than the short path as is ordinarily assumed. On the other
hand, many others are completely unaware that this phe-
pomenon oecurg nearly every day in the h.tf. region, and
frequently in one or more of the amateur DX bands.
Kquipped ‘with a rotary beam of reasonable front-to-back
ratio, & good receiver, and an awareness of propagation
conditions over the globe at any particular time, any ama-
teur can watch for and frequently observe this phenomenon
for himself.

At certain frequencies aud times, propagation via the long
great-circle path to some distant points on the globe may be
the only practical path for low-power signals. The signal
gtrengths observed over paths up to 18,000 miles in length
with transmitter powers in the 100-watt region are surpris-
ing. Received signal intensities equivalent to a rating of
57 or S8 are often observed.

My own observations have been that long great-circle
path propagation is most likely to be observed under the
following conditions:

1) The long path is on the dark side of the earth, with
the ghort path completely illuminated by suntight.

) The average maximum usable frequency over the
long path is above (but not too far above) the operating
frequency. Signals will tend to be strongest when at least
one of the conirol points 2000 km. along the path from the
ends iy cluse to the m.uf. These conditions are usually met
when it Is an hour or two past dawn at the eastern end of
the path, with the western end experiencing afternoon or
early evening. The long path is favored under such circum-
stances because of absorption, which tends to be high on the
short path most of the distance. The long path, being largely
in darkness, has rminirnum absorption. The fact that long-
path routes are largely over sea water is no doubt a factor in
the low observed attenuation despite the large number
of hops (9 to 12),

‘The 14~-Me. amateur band seems to offer the most oppor-
tunity for consistent observation of long-path signals for
the greatest part of the 1l-year sunspot cycle. However,
during sunspot minimum periods, long paths on 7 Me.
between the U, 8. east coast and eastern Australia have
been observed. During the current high sunspot activity,
long paths on 21 Me. are showing up more frequently and it
muy be possible to observe them on 28 Me. between points
in the northern and southern hemispheres.

Iixamples of these luong paths are not hard to find. In the
current sunspot cycle, Australian stations have beeu regu-
larly teard and worked via the long path from eastern
1i. 8. A, on 14 Me. since the summer and autwmn of 1955
at sbout 2000 to 2300 GMT — the path often remaining
open for three hours or more with excellent signal strengths.
Signals over even longer paths from New Zeuluud and Johns-
ton Island or Hawaii to East Coast U. 8, A. have also been
noted at about 2000 GMT. In the opposite direction, 1.i-
Me. signals from Bouth Africa, East Afriea, Madagasear,
the Middle East and the Indian Ocean areas have regularly
uppeared in the castern U, 8. A. with surprigingly strong
signals at sbout 1300 (GMT. Conditions for paths between
the northern and southern hemispheres seem to be optimim
during the spring and fall equinoctial periods.

During the summer of 1956, signals from India, Ceylon,
Singapore and Hong Kong regularly appeared on the Fast
Coast U. S. A, via the long paths on 14 3e. at sbout 1300
(MT. There was a rapid reversal of econditions just after
the antumnal equinox in September, however, and within
about one week the favored path to these points had changed
to the short great rircle over the north polar regions. This
change appears to be due to the change in illumination of the
carth’s surface by sunlight, with a corresponding decrease
in absorption over the short path und a simultaneous iu-
crease over the long path. During msagnetic disturbances
there have been cases where 14-Me. signals from Ceylon, for
example, appeared to favor the long great-circle path,

42

whereas only a day or two before they had been coming
by the usual short path.

The foregoing observations may serve to point out some
of the rather surprising effects that can be experjenced with
long-path propagation. It is certain that many similar edses
huve been noted by amateurs ail over the world, but there
seewns to be very little information on the subjeet in the
published fiterature. [t is hoped that these notes will stimu-
nte further jnterest and observation of long-path propa-
gation by amatenrs. Such activity could contribute sig-
nificantly toward our knowledge «f F2-layer propagation
over extremely long distances during the current Inter-
national Geophysical Year.

v J, (Pregg Stephenson, W20BX

D.S.B. vs. S.S.B.

209 Palmer Drive
Fayetteville, New York
Technical Editor, QST':

1 have read with interest your review of my recent IRE
article, “ Synchronous Communications,” in the “ Technical
Topies” section of the March, 1957, issue of QS7. Although
I found myself in general agreement with you on most of the
pointsraised, I would like to discuss in this letter some areas
of disagreement which I think are of some importance and
concern to the ham fraternity.

My main objection is your conclusion that s.s.b. is the
“ultimate’ system for ham use, I noticed that considerable
comparison was made between d.sb. and a.m. but very
little was done in comparing d.s.b. and s.8.b. Before we ean
relegate d.s.b. to the “interim’’ eategory we certainly must
compare it to the “ultimate” system. 1 should like to com-
pare d.s.b, and s.8.b. briefly und show that there are sowe
definite advautages to d.s.b. for ham use which cannot be
dismissed lightly.

First of all, let us discuss the relative merits of d.ab.
and s.s.b. on a “tulking power" basis. Since both are sup-
pressed-carrier systems all of the radiated power is useful
side-band intelligenre power in both cases. Thus we must
determine what the average r.f. power output willbe in d.s.b.
and s.s.b. for the same peak-power limitation. Now, if a
sine wave of audio is vonsidered, s.5.b. will be found to have
a 3-db. average power advantage over d.s.b. If a 100-cycle
square wave of audio is considered and a 3000-cycle re-
sponge is assumed in the audio system it will be found that
d.s.b. has a 6.5-db. power advantage over 8.8.b. These figures
are mentioned to show that the wave shape of the audio be-
somes quite tmportant when comparing the “talking power”
of d.a.b. relative to s.8.b. Now, we don't talk sine waves
and we don't talk square waves, Tests made recently by
various laboratories indicate that d.s.b. und s.8.b. are on a
pur with one another as far as normal speech transmission is
concerned. This is not quite the whaole story, however, since
it d.s.b, we may use speech elipping and filtering to inerease
our talking power just as we have been doing for so many
vears with a.m. Speech elipping and filtering cannot be used
with s.4.b. since the elimination of one side band has the
cffect, of *unclipping” the wave, and this results in r.f.
peaks which prevent any significant increase in average side-
band power output. The amount of gain which can be oh-
tained by clipping in d.s.b. is far from smail and 10 db.
probably represents u reasonable value, (The ARRL Hand-
haok indicates that a #- to 12-dh. increase in power can he
obtained in clipping.) Now there are speech processing tech-
niques which can be used in s.s.b., but the ones L've seen to
date are quite eomplicated and their performance appears
to fall short of what can be done in d.s.b. with simple clip-
ping and filtering. Thus, unless shown differently, it appears
to me that d.s.b. has about a 10-db. power advantage over
s.8.b. This hardly represents the performance of an *interim
system.”

The spectrum saving of 8.8.b. over d.a.b. for ham applica-
tions is of doubtful merit to my way of thinking, This iz a
tough point to argue without going into considerable detail,
but the results of some study on this subject briefly stated

are as follows: When comparing all 8.8.b. operation s, all

d.s.b. operation, the average QRM level will be the same in
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both eases. The higher probability of being interfered with
for all d.a.b. operation is made up for by the opportunity the
listener has to dodge this interference by sclecting upper,
lower, or both side bands at the receiver. Of course, most
s.8.b. stations can also switch side bands to dodge QRM, but
this requires sume coordination between operators which is
usually hard to get under heavy QRM as many hams have
already found out. 1t's a much different situation to just
listen and change side bands at the receiver without the
necessity of informing the other station. While on the subject
uf reception, I might add that a **side-band switching”” type
of 8.5.b. adapter works quite nicely with d.s.b. even though
vou are usually 3 db. below ultimate d.s.b. performance.
An article on a d.s.b./ss.b. adapter is almost ready for
release, but it has not yvet been decided ay to where it will
appeur.

Ancther advantage of dab. over s.s.b. is, of course,
the simplieity of the d.s.b. transmitter, This will permit
many hams to convert their present a.m. or c.w. equipment
to d.s.b. and hence salvage much of their present investment.

D.s.b. also offers the economy-minded hain whoe is starting
to build the most performance per transmitter dollar in-
vested as compared to either a.m. or s.s.b.
in elosing, 1 would like to state that in spite of the above
ecomparigsons I am not * against” s.s.b, 1 do feel that d.e.b.
hus » lot more to offer but we will never prove this by
technical arguments, This question will be resolved by the
hams themselves on the basis of operating experience. The
results should be interesting to watch.
~John P, Costas, W20RR

{Editor’s Note — The * Technical Topic’ in March @87
was confined to a camparison between suppressed-carrier
double side band and the conventional amplitude modula-
tion from which it is derived, as stated at the outset of the
article, except for a brief mention of cowpuarative band
width. In connection with the latter, the opinion was ex-
pressed. that d.s.b. was an “intermediate” system. The
word “inferim,” which implies a temporary or transitional
stage, conveys quite a different idey than was intended.|

¢

Most of you know Murray Powell,
W1QIS, as the senior perator at
W1AW. he having been on the job for
nearly nine years, Recently he acquired
an extra bit of fame when he played a
zame of chers with Al Horowitz and
beat him. As vou chess fans know, Mr,
Horowitz is three-time I, S, champ
and editor of the Chess Review Maga-
zine, Of the twenty-five games played
{simultancously) on this particular
day. only WIQIS won over Mr, loro-
witz. Here we see Murray rehashing
the game, which started with a King's
Pawn opening by Horowitz, and a
French Defense by Powell, Horowitz
verigned on the 25th move,

¢

Most of the Quizzes are, of

course,
merely products of fertile imaginations,
but here is one that actnally happened.
Albert Martin, WIHEG/HL, was mak-
ing a routine check of some batteries in

various states of exhuaustion. Counceted

+40 +33

in series with o very insignificant load, (A
the terminal voltages were measured us
at A in the sketeh ut the right. When the
load was Increased, the voltages changed
to the values shown in B, Notice thut the
voltage across the middle buttery changed
polarity! Problem: How do you explain
the change in polarity?

The auswer to last month’s iz two
transformers (or vue with two identical
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secondaries), The secondaries are connceled in phase,
w0 that yvou actually have two half-wave reetitiers in par-
allef, working on the sume hall of the eyele, 1f you said
the box vontained two power supplies vou were technically
correct (but loaded with dough!) However,
voltages were specified, you were also correct if you used
a resistance and capacitance network to operate the two
rectifiers in parallel.

gince no
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A “Juicy” 2-Meter Antenna
Adaptation of the Beer-Can Vertical for 144 Mec.
BY BOB JONES,* WODWD

one time or another, wished for an inex-

pensive vertical antenna that would have
something on the ground plane or vertical dipole.
The antenna described is both inexpensive and
easy to build. What’s more, it works well, having
resulted in a considerable improvement in our
2-meter working range, compared to other verti-
cal systems formerly used.

‘There is little original in the design, it being
an adaptation of two antennas thut have ap-
peared in QST, the stacked coaxial urray de-
seribed by W1DBDM, ! and the beer-can vertical
of W2JTJ,? combining the performance of one
with the economy of the other. It is a three-skirt
coaxial antenna, consisting of a center pipe, a
vertical radiator at the top, and three quarter-
wave skirts mounted a quarter-wave length apart
along the center pipe. The top of each skirt is
grounded to the pipe, and the bottom insulated
from it.

MANY hams working on 144 Mec. have, at

Construction

A detailed drawing of the top section is shown
in Fig. 1. An insulator for supporting the whip
radiator is mounted atop the first skirt. The
transmission line is fed up through the inner
pipe, with its outer conductor connected to the
skirt and supporting pipe, and the inner con-
ductor to the whip.

A 10-foot length of thin-wall electrical conduit

#4925 8. Tth Ave., La Grange, Illinois.

1 Rand, “ivil Defense Control-Station Antenna,” QST
Nov., 1951, Also in recent editions of the 4ARRI, Antenna
Book,
® (Czerwinski, ** Budget 7-Me. Vertical,” @ST, Nov., 1955.
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makes an excellent inner pipe. It is long enough
to allow for three skirts and still leave some
room at the bottom for mounting. Be sure you
get the kind of conduit that can be soldered to.
The writer was temporarily stumped for material
for the skirts. Remembering a beer-can vertical
we had built for lower frequencies, I tried using
these cans, but no combination of them worked
out to be u quarter wave length for 144 Me.,
and it is not easy to cut them und do a neat job.
After some experimenting it was found that five
small fruit-juice cans soldered end to end came
out just the right length. They are smaller and
lighter than beer cans, and just as easily come by.

Both ends are removed from four cans and one
end from the fifth. Soldering these cans end to
end produces a long tube with one end open. It
is hest to sundpaper the lip of each can before
attempting to solder as this will remove any
varnish on the cans and bare the metal. In
soldering, don’t send a boy to do a man’s job.
Beg, borrow or steal at least a 300-watt iron
to do the soldering. All three skirts are made
alike.

The top skirt is mounted first, by cutting a
hole in the closed end slightly smaller than the
outside diameter of the cvonduit. The skirt is
then forced over the end of the pipe just far
enough to allow for soldering the conduit to the
end of the can. To complete the top skirt, an
insulator is necded for the hottom. I used a
disk-shaped piece of polystyrene with an inner
hole the size of the conduit, and its outside
diameter such that it would slip within the open
end of the skirt. The insulator may be kept in
place by bending the lip of the can around it or

The top section, with
the insulator and whip
removed.




TLooking into the bot-
tom of one of the coaxial
skirts, Vertical support
is  thin-wall electrical
conduit.

by melting the poly slightly with an iron so that
it makes a tight fit.

Next scale off u quarter wave length from
the open end of the first skirt and make a mark
on the conduit. At this point the second skirt
will be soldered to the conduit. This skirt is
prepared, mounted and insulated in the same
way as the first. The bottom or third skirt is
assembled and mounted just like the sceond and
it, too, is spaced a quarter wave below the one
above.

| _— QUARTER WAVE WHIP

INSULATOR

NUTS SOLDERED
TO CAN TOP

| ——— COAX

Y et o e

. INSULATING
] .~ DISK

NDT\"‘*‘"‘M CONDUIT

Fig.- 1~ Details of the top section of the juice-can
coaxial vertical antenna.
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Several types of insulators can be found that
will be suitable for supporting the whip. Our
insulator was mounted by first soldering brass
nuts to the end of the can directly below the
holes in the insulator. Holes should be punched
in the ean where the nuts will be, to allow the
screws, when tightened down, to pass beyond
the nuts.

One of the nuts provided a good place to
mount the ground lug of the transmission line.
The inner conductor is sceured by a nut inside
the top of the insulator. The insulator was
weatherproofed by spraying it with Krylon.
This will keep rain and moisture from getting
into the transmission line. In the author’s case,
the antenna was puinted with aluminum paint
to give a good appearance and to help prevent
rusting of eans and conduit.

The vertical whip was made from a piece of
inch brass rod. The rod was threaded on
one end far enough to bolt in place of the screw
and nuts that came with the insulator. Other
material could be used in making a whip, such
as stiff wire or small diameter tubing.

The antenna will match s 50-ohm line very
nicely. Results with mine have been far better
than aaticipated, with many stations worked
commenting on the signal increase. But best of
all, building it was a lot of fun. I met all my
original specifications: low cost, ease of con-
struction and superior performance, with almost
1o expense.

MEMBERSHIP CHANGES OF ADDRESS

Four weecks’ notice is required to effect:
change of address. When notifying, please
give old as well as new address. Advise
promptly so that you will receive every
issuc of QST without interruption.
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An SW.R. Indicator for Transmission Lines

Convenient Unit with Built-In Generator

BY JAMES N. WHITAKER,* W6KRZ

® The convenience of an s.w.r. indicator
with a built-in signal generator was
pointed out by WiHZG in (ST for De-
cember. 1955. The unit described here
representis another way of aceomplishing
a similar result.

reducing power to the level required for use
with a stabding-wave bridge of the inex-
pensive type, and such means are sometimes diffi-
eult to install. The unit shown in the photograph
includes a signal generator so that antenns ad-
justments can be made independently of the
transmitter. The r.f. generator may use uny type
of circuit preferred by the builder, but it should
have good frequency stability and be capuble of
delivering at least one watt of power. The shield-
ing should be adequate to prevent stray pickup
when the instrument is used in the immediate
field of an antenna.
One satisfactory source of v.f. power for bridge
# 323 Fifteenth St., Santa Aonica, Calif,

MOST TRANSMITTERS do not include 2 means of

meussurements is shown schematically in Fig. 1.
It consists of a simple erystal oscillator with o
frequency multiplier for the higher-frequeney
range, Crystals are very inexpensive and provide
ample stability for this purpose. The frequency
selected should fall in the approximate venter of
the band in which the antenna is to be operated.

The oscillator provides ample power for op-
erating the bridge without the use of an amplificr
stage and can be controlled directly by erystals
operating in the 3.5-, 7- or [4-Me. amateur bands.
A single doubler stage provides output in the 28-
Me. band. All band changing is accomplished by
1 four-pole, four-position band switch arranged to
render the frequency multiplier inoperative when
not required. The r.f. output power is adjusted
hy means of a potentiometer in the screen-grid
supply ecireuit of the oscillator tube. Plate-and-
sereen power for the oscillator and multiplier
tubes is obtained from selenium rectifiers in a
voltage-doubling circuit. Notice that no portion
of the power supply is connected to the chassis.
This avoids the shock hazard and the danger
of shorting the power line with grounded systems.

The oscillator plate tuning capacitor is suffi-

AN
a0

20 10
QUIPUT TO BRIDGE

Fig. 1 — Cireuit of the signal generutor for the s.w.r. bridge.
All capacitances fess than 0001 uf. are in guf. All 0.001-uf. bypasses are disk ceramic, The 250-puf. coupling
capacitor is mica. Capacitors marked with polarity are eleetrolytic.

Ry, CRz — 100-ma. 130-volt selenium rectifier,

e dz, Sy Ja — ('oguual receptacle, UG-568/ 11 or similar,

L — 25 turns No. 22, 3{.inch diam., 134 inches long.

b — 5 turns No. .31 close-wound L. inch from bottom
of Ly

tas— 17 turns No, 22, lu-inch diam..
tapped 5 turns from bottom end.

T — % turns No. 24, close-wound, 41y inch from bottom
af La.

3 inch long,
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Ls ~ 12 turns No. 18, 14.inch diam., 3§ inch long.
Ls — 3 turns No. 21, close-wound, spaced !5 inch from
bottom of Ls.
ALy ~— 0-50 d.c. milliammeter.
R1 —- Qutput-control potentiometer.
By —4- pole $-position ceramic-insulated rotary.
S — l)pst toggle.
Sa— S.padit, toggle.
Ty — Filament transformer: 6.3 volts, 1 amp. re quu‘cd

QST for



Fig. 2 ~ Circuit of the s.w.r. bridge. All resistors are
composition. Capacitors are ceramic and values are in uf.
J1, )z — Coaxial receptacle, 50-239.

M; —0-2 d.c. milliammeter.
S1 — S.p.d.t. toggle.

ciently large to permit the coverage of both the
5- and 7-Me. bands with one plate inductor. A
second inductor is used for 14- and 28-Me. opera-
tion. The output is link coupled from the oscil-
lator plate coils for 3.5, 7 and 14 Me., and from
the doubler plate tank coil for 28 Me. Separate
output conncctors are provided for each fre-
quency range.

The bridge circuit (Fig. 2), which is more or
less conventional, is provided with its own coaxial
input and output connectors, permitting the use
of an external r.f. generator, if desired.

A completed s.w.r. in-
strument including signal
wenerator. Near the top of * : STANGI, WANE
the panel are the gener- L wpeCATOR
ator band switeh, meter .
switch and plate milliam-
meter. Multiplier and os-
cillator tuning controls
and the bridge milliam-
meter aceupy the central
portion of the panel.
Along the hottom are the
power switch, power-out-
put  control,  generator
output reeeptacles, bridge
input and output recepta-
eles, and the bridge milli-
ammeter switch.

TRANSMISSION LNE
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The instrument shown was built into an alu-
minum case which originally held a surplus
BC-187A radio transmitter. Any case of appro-
priate size and shielding ability will be equally
satisfuctory. If desired, the bridge and indicator
system may be housed separately from the r.f.
generator. Another convenient modification
might involve a redesign into a completely self-
contained portable instrument powered by dry-
cell batteries, For such an instrument, the use of
Type 304 or Tvpe 3V4 tubes is suggested.

With an instrument such as this available,
many of the problems experienced in the use of
coaxial transmission lines may be solved, und
often simple antenna-matching systems may be
used to replace the more complicated systems.

The theory of the s.w.r. bridge aud its appli-
cation have been covered in previous QST arti-
cles ** and in the last several editions of the
ARRL Handbook.

In normal use little attention is given to the
actual meter reading. Adjustments are made to
the untenna feed system, working toward a zero
meter reading. The instrument should be loeated
as close to the antenna as is convenient, although
the readings at the end of a long transmission line
will follow in general the readings made at the
antenna. Also, if the input level is always ad-
justed to the same value before each test, it will
he easier to determine whether or not the last
adjustment made to the antenna has resulted in
an improved match.

! Caywood, “An ]'mpi‘ovéd Antenna  Bridge,” QST:,
August, 1955,

2 (irammer, “Universal 8.W.R. Measurements with a
Coaxial Bridge,” QST. Decewber, 1950,




QSL Cards

BY L. A. MORROW,* W1VG

the cry goes up. Is it from fair maidens pin-

ing for words of devotion from stalwart
admirers? From grizzled tycoons with secret
mergers pending? No. It’s the plaintive, hopeful
question of 100,000 active hams who are looking
for the most important mail in the world — to
them: QSL cards.

This scene, so familiar in U. 8. homes, is re-
peated all over the world. To the OQ near the
Equator, to the SM above the Arctic Circle,
yes, even to the ZK2 on a dot in the vast Pacific,

oo !NY mail for me?’’ Daily, from coast to coast,

It’s a faect that ever since amateurs began to
communicate with each other they have wanted
written confirmations of the contacts. In the
beginning a principal reason was probably that
fading, interference from other spark stations
and static kept communication from being re-
liable, and it was encouraging to receive g letter
or even a post eard telling how loud and clear
signals had been before QSS (as fading was then
called) or QRM got in its dirty work.

But it’s old stuff now, some of us think. Send-
ing a card, for example, to vonfirm s rag chew
between a W@ in Iows and 2 W3 in Pennsylvania
-~ why, that went out with two-tube bhloopers.
Well, maybe it’s old stuff for the old timers, but
exchunging cards with each other is still a kick
for most of us. Maybe we aren’t the 35-w.p.m.
traffic handlers, the red-hot contest operators,
the DX hounds. But we are the vnes who ure on
the air night after night. We’re the majority in
ham radio. Come to think of it, we practically
are ham radio.

So let’s keep this pleasant, and in many cases
helpful custom. And let’s not look down our
Advanced Class noses at the newcomers when
they say at 10 w.p.m., “Pse QSL OM I nced ur

® To be of greatest value to the other
fellow and to be valid for all awards, a
QOSEL must give eight pieces of infor-
mation. In this story WIVG outlines
what the information is and suggests
ways of furnishing it.

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
eard must state definitely that it confirms a two-
way contact. 1t should plainly show the other
station’s call, the signal report, the frequency
band used, the date and time of the contact and
whether it was on ¢.w., a.mm. phone, 8.8.b., teletype
or what. (If nothing designates the use of c.w.
or phone, and unless the report is of the () ..
R _.or RS __.type in an authorized band, con-
firmation is for a c.w. contact.) The name and
address of the station owner as well as the station
cull letters should be on the card.

Oh, sure, everyone knows that, But, unfortu-
nately, everyone does not remember it. Many a
handsome QSL: has been rejected for WAS,
IDXCC or some other award because the designer
was 50 art conscious that he let the signal-report
line look like a report on heard signals instead of
a confirmation of signals worked.

Some foreign awards require that a certain
minimum signal report be shown on the eards
submitted and others necessitate designation of
the frequency band and date,

So let’'s look again for the eight things on our
cards: Qur call, name, complete address; other
station’s call; fact that card confirms a QSO; mode
of transmission; frequency band wused; signal re-
port; date; {ime.

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 that

I231 B.High $t.,
BAOY de 45Y. gpringfield, Ohio.
R Tear Sir:-
It certainly gave me much pleasure
40 find thal my mignals are reaiablis st your statlon., I have only
very recenily inatatled a tranaformer aot,uthough I have haen an
amateur for iwo years,
set oonsists of a B850 watt transforner,
a rotary of the disk tyne,an oscillation transforner with four turns on
the mscongary and two on the primary,and an oil inmersed oondenser.
The asrial is 150 Teet lcng,four wire,seventy and rifty feet high.
On the same nighi that we workea together
1 mam able to work 9ABU,9EG,9AIM,4AC,and 4E1.A fex nighis ago I worked
with 8AGR,in Pori duron, Mich.
Youy signalsa were very strong,snd 1t was only
‘on scoount of the exceptional interterence that I had trounhle on
Tesding you. I hone that we will work togather in the near future under
more favorable oircumstacss. Please write and let me know about my
signals ani snark tone, With bast winhes,

8ingerely, 43Y*

card,” We were all newcomers once,
il A AT
ATLANTA
RRA DIO
Rttt drcigd C L U B,
MAX A: HERZOS, Il:uﬂAuV
fryseok
ATLANTA, CA.,
Tob, 21,1017,
e Lo AL UOTTOW,

way, while the show-everything boys con-

tend that no one wants to take a card out.

uf an album or off the wall to look at the

back, and attractiveness need not hesacri-

ficed when the signalreport and all the rest

of it are where they can beseen ata gla.nce
% Advertising Manager, QST.

This article is essentially a reprint of one that
appeared in QST for October, 1950.
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A00-mile QS0s were not.too
common fortv years ago. lhxs one
rated a letter instead of the 1¢
postal eard (forerunner of the
QS that was sometimes used.
The word “radio” was replacing
“wircless™ and radio amateurs
were forming clubs in various
parts of the country.
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But we must be sure to have the essential in-
formation — ineluding our ecalls — on the back
if it is not on the front; otherwise the card is just
& picture post card, not a complete QSL.
 The Postal Regulations’ maximum dimensions

. of a card which takes 2¢ for domestic mailing are
5% inches by 3% 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 a postage problem, it's a
good idea to check with the post office before
ordering that kind.

* It is generally easier to take care of a card of
standard size and even though a large QSL may
be impressive when first received it is liable to be-
come & 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 210,000 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), or country (coffce
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 (ate Bridge, Big Ben). Locating
the city and country on a well-designed map is
another ides that can be used in several different,
wavs.

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 & minimum of copy.

e

w ARy Sweke du K fan.
e 4 Mipex 185
D tial h;?hl fect

WAV

A

fest F¥s %

Franew

We don’t need the call to tell us what city this
heautifully colored card is from. The eight points ure
covered on the back.
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‘We can pay a lot or a little for our cards. Print-
ing colors from a combination line and hali-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
H¢ each. On the other hand a QSL printer’s stock
card on which he overprints a call, name and
address may be bought for as little as $2.85 per
hundred cards, postpaid. A few distributors and
manufacturers furnish cards, especially to begin-
ners, at even lower rates.

Addresses of several QSL printers may be
found in the Ham-Ad column of any issue of
QS8T. For an cluborate ¢ard printed from a plate
it is probably best to talk to a local photoen-
graver in order to get the project started.

But eards 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.

Frankly, though, mimcographed eards are
pretty sad and QSLs made from a rubber stamp
are often not much betier.

A linoleum cut can be made by drawing the
card design in reverse on u 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
artistie talent can turn out QSTs that are real
gems, and each one can be different, too. But
making cards by hand soon gets to be u grim
business. The project generally ends by having
the eards 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 emerge from the




darkroom with almost anything. It might be a
card showing just his eall but it could be one
with a view of his station, his antenna, his house
and his family - including Ida, the maiden aunt
with the china choppers.

The shutterbugs say it’s neither hard nor ex-
pensive to make QSLs. Hamid Durmisevich,
W6DQZ, outlined the job on his card something
like this:

First, he took a good picture of his station.
The negative measured 23¢ inches by 17% inches.
Next, he laid out and lettered in India ink the
card design, leaving a space for the station pie-
ture. The layout was made on white stock meas-
uring approximately 14 inches by 9 inches so
that possible raggedness in lettering would be less
noticeable when the reduction to QSL card size
was made.

A 5V4 by 3V4-inch picture was then taken of
the card and the place saved for the station pic-
ture was cubt out of the negative. The last step
was to fasten carefully with opaque tape the
9234 by 17%-inch picture negative into the cutout.

The 5%%- by 3%4-inch QSLs are contact-printed
from this patched negative on regular sensitized
post cards which have a semi-matte surface so
they will take ink well.

This method is good when the station picture is
s convenient size for the card. It has the desirable
feature of permitting new station negatives to
be putehed 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
gtation 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.
Puste flat, with no wrinkles, a good print of the
station picture on a proportionately large layout
eard, and, after adding the India ink lettering to
the card, photograph this assembly. The new
negative should be 5% inches hy 314 inches so
that contact prints on the sensitized post cards
ran be made {rom it.

in QST for October, 1939, several novel meth-
ods of obtaining negatives for contact print QSLs
were described, and a procedure for making sil-
houette cards was outlined in the November,
1938, issue.
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A photographic QSL. The text tells how W6DQZ

made it.

50

. It’s an un-

An execllent example of a Contest QS
clutteved cartoon printed in three colors with data on
the other side.

A QSL drawn by a good cartoonist can be ef-
foetive when the picture tells a story and when
the card is rather plain, "Loo many details usually
result in humorless confusion.

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 & 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 why not choose
colors that won’t fade out when photographed?
Red on white and black on white are good. Dark
green, purple, blue and brown will come through.
Pastel shades are apt to disappeur.

Flash! How To Gef a QSL for
Every Card Sent Qut

That would be front page news, all right, but
et’s not fool ourselves. No one ever doped out o
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 a card to every-
body but us (at least it seems that way), but a
fow just won't send cards at all.

Yes, u few just won't send cards at all — but
only a fuw, and the fuct that nearly every one of
the 210.000 hams all over the world will buy, fill
out and mail QSLs is one of the bright spots in
amateur radio.

The QSL problem is a real one for many sta-
tions and the raver 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
beeause of the U, 8. hams. All Ks and Ws ean
never work a particular DX station. There are
tuo many of us. But we keep on trying and each
time he comes on u few of us succeed, Well, that’s
wkay except that cauch one of us hegs 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
because he won't QSL 100 per cent.

The solution? Probably there isn’t any. But
there is one thing we can do: We can make it as
puinless for him as possible, Let's not ask him to
send his card direct; it's expensive and even if we
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mail him International Reply Coupons he has to
tuke 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. ’

Let's hold buck on the sob letters until we are
sure the card is not coming. The chances are that
he’s immune, anyway. He knows as well ag 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 bureau systems will function if we
give them the opportunity. Most countries have
bureaus and they all operate along the saine lines.
The ARRL QSL Bureau has becn working sue-
cesstully since 1933, and the twenty-three QSL
managers in the United States, the U. 8. Posses-
sions and Cunada are pretty sharp at running it.
Imagine handling 3000 to 10,000 cards each
month at no charge, as many do. Some fun!

The bureau system saves both time und postage
expense for foreign hams. Instead of mailing euch
card singly, the foreign operator sends his cards
in bundles to the ARRL QSL munagers, either
direct or by way of his own bureau. liach of us
keeps in the hands of the QSL manager for his
wall aren g No. 10 stationer’s size self-addressed
and stamped cuvelope (4147 X 934”') with our
call plainly printed in ink in the upper left-hand
corner. The (QSL manager sorts the incoming
cards and puts them in the proper envelopes,
mailing the envelopes when they fillup. (We don’t
want to forget to send him another as soon as we
receive one.) An up-to-date list of ARRL QSL
managers is published in QST at least every
other month.

How long should we wait, how long does it
take for a W to get & DX card via the QSL Bu-
regu system? The answer depends primarily upon
the foreigner’s hubits. Does he QSL every U. 8.
station worked, sending the cards in packages
each month to the proper W (SL bureau? (If
he does he's our boy!)

And what about us? Do we at ull times keep an
envelope in the hands of the ()SI. manager?

If he does and we do, then the shortest time
hetween our QSO and his sending the eard will be
about & week, the time reqguired for the package
to reach our W QSL bureau will be ubout three
weeks, and even if the QSL 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 (SLs only
in answer to cards received, shipping through his
own bureau three or four times a year. In about
one week, if air mail is usedd, our eard reaches him.
In twelve more weeks his card in reply may go to
his QSL bureau to wait twelve more weeks for an
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This kind ofphoto on a QSL is OK!

FE8ARB’s curd is the popular style obtainable from
G. E. (Electronic Components Division in Schenectady).
The design used by FY7YE is also well known and
furnished by PAA, (Latin American Div., Box 217,
International Airport. Miami 18, Florida.) Has anyone
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showing ET3AF’s location is indeed distinetive.
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TARINE AIR GROUP ELEY

When members of a radio club use QSLs of the same
design, it makes us remember both the club and the
call. Haven’t we all heard something like this: *W4IA?
Oh, sure, belongs to the Potomac Valley Radio Club.”

aceumulation. 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
QSL 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 lie somewhere between these
extremes. However, we can sce that the time re-
quired to receive a foreign card via the ARRL
(JSL Bureau systemn may be anything from six
weeks to u year, so there's no use getting antsy.
We can mail another of our QSLs, of course,
but when we are waiting for that last card to
make DXCC, it’s not the ability to write & tear
jerker nor a scheme for sending a $400 receiver
to the fellow that we need; it’s patience.

Qccasionally 5 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
the C'all Book or “Ylow’s DX?,”’ we'll probably
he at 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
method, 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-
guarters is when the station is under cover and
when we're sure the QSL information has not
been given in “How’s DX?" in @87 during the
latest few months,

ITniquely representative of the country, with red call
fetters. green statue and blue background, this un-

usually handsome card carries the eight points ou the
reverse side.

A AN

But if he’s in a country having lots of active
hams we are apt to wait until we have an ac-
cumulation of QSLs for that country before we
mail to his QSL bureau.

And when should the card be sent to the (SL
manager in our own call area? The answer to that
one is eagy: Never. Our QSL managers have all
they can do to take care of incoming foreign
QSLs, und that is the only kind they can handle.

A revised list of the foreign (QSL bureaus with
addresses is printed in IARU News of the June
and December issues of QST each vear and
brought up to date in other months as informa-
tion is received at ARRL Headquarters.

Getting cards from Ws is not so serious a prob-
lem — at least for other Ws. 1f the only hams we
ever worked in Utah or Vermont won’t answer
our SLs, we c¢an dig around and work others.

The greatest task secms 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
4 new ham running fifty watts to a 6146, “Pse
QSL OM I need ur eard.” Let’s send it to him.
Let’s send it to him right away, without waiting
for his. Surely we can spend s minute and a 2¢
stamp. Maybe the card will give him a lift just
when he’s beginning to believe that all hams are
so-and-so’s and that he’d be happier flying
model planes,

There’s only one way for Ws — and VEs — to
send cards to cach other, and that's direct.
Neither the QSL manager nor ARRL Head-
quarters can handle the QSLs. Addresses can
nearly always be found in the current edition of
the Radio Amateur Call Book Magazine.

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-
tificate has been framed and hung with gentle
hands where all visitors, including the Thursday
Night Canasta, Conversation and Culture Club,
ean see it. The QSLs will soon bhe back from
West Hartford and others are coming in, too,
both 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
find & sale resting place and put them tenderly
to bed?

Opinions vary. Some of the old timers are apt
to smile o little at QSL wallpaper but probably
most hams put up each vard as soon as the post-
man lets go of it, whether it's from the Indian
Ocean or Indianapolis. The cards are usually
thumb-tacked to the wall, although the schemes
shown in the February, 1938, issue of QST for

. using wire, string or Scofch tape work well.

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

We don’t want to forget the fellow who always
(Continued on page 162)

QST for



11Ul as uuiL ad P00 el

The Careless Consumer

Or, “‘Instruction Manuals Are Only for Beginners’’

plugged a microphone into the “phones”

jack, snapped the send-receive switch to
“send,”” and called CQ. He kept this up for two
weeks, and finally wrote the service department
of the National Company to find out why he
wasn't getting out.

While most certainly an extreme case, this
sort. of thing happens more often than you'd
suspect. It’s not at all funny to manufacturers
who constantly have field service problems to
solve — most of which could have been uvoided
if the customer had only read the service manual.
We recently made inquiries of & number of Q8T
advertisers as to their particular problems, and
their responses have formed the basis of this
article. Although some of the incidents will
certainly give you a good laugh, this is not in-
tended as a ‘““humor” story —— we hope that it
will help both the ham equipment owner and
the manufacturer by cutting down on equipment
“failures,”” as well ag resulting correspondence
and bad fecling, in those vases caused by care-
lessness on the part of the consumer. There is no
attempt to embarrass any individual who may
recognize a paraphrase of his own problem here;
the purpose i8 to help others avoid similar
problems. And lest anyone think that failure to
observe instructions in the operating manual is
a problem exelusive to ham radio, be assured that
it is a major headache of all manufacturers
building consumer goods, especially in the field
of home appliances.

Believe it or not, the most common faults are
the simplest ones, such as failure to plug a unit
into an a.c. soeket, or trying to receive signals
with the mode switch thrown to “phono.” Don
Merten, K2AAA, of Eldico, well recalls a three-

NUT long ago a new ham bought an NC-57,

THE MOSTCOMMON
FAULTS AQE THE
- SIMPLEST ONES

page complaint from an amateur who had pur-
chased and constructed one of the company’s
grid-dip meters. “He wag extremely indignans,”
Don says, “‘because after doing everything the
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instruction manual said and building the unit
exactly as per manual, he got no indieation on
the meter. His letter went into great detail as
to how the unit he constructed was exactly like
the_instruction manual but alas —no dip. He
threatened to write ARRL, his local Better Busi-
ness Bureau and the Inspector of Mailg for our
advertising and selling a kit that did not work,
and he guve us exactly 24 hours to give him
satisfaction. Then after his signature there was
written in ink a P. 8., ‘Please disregard the
above, I forgot to plug the unit into the a.c.
socket, it is working fine now. Thank you.’”’

~HAPPENS
ALL THE TIME.

Tt happens all the time. Ray de Pasquale,
W2DCO, of Technical Materiel Corporation,
tells us about “the fellow who was shown the
sot, at the deuler’s (who demonstrated the phono
switch and forgot to switch it back), took his
set 15 miles on a bus to his home, plugged it in
and said, it lights up fine but doesn’t work,
and then took it 15 miles back to the distributor
who threw the phono switch back to its proper
position (plus 15 miles back home).”” The in-
struction book, Ray says, curries the warning:
make sure ull switches are thrown to the proper
mode of operation,

But even the distributor is not exempt from
the apparently-general feeling that instruction
hooks are ouly for the uninitiated. Web Soules,
WSHCW, of Electro-Voice, recalls such a case:
“A few months ago, one of our distributors re-
turned an RME 4300 receiver because he said
it would not work on single side band. He ex-
plained that he had the sclector switch get for
SSBAGC but it would not work and he became
disgusted and returned the receiver. 1 called this
party on the telephone und explained to him if
he had read the instruction book, it was quite
clear in the instructions that on the SSBAGC
position u side-band adaptor was required.”

Which reminds ug to hang our own heads in
shame. To prevent embarassment, we shall not
give the call of the amateur station involved,
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except to say it is the headquarters station of
the American Radio Relay League. A new 75A-4
had just arrived, and the operators spent nearly
an hour trying to get the thing to work. When
the situation reached the point where uncom-
plimentary adjectives were about to be coupled
to the Collins Radio Company, it was discovered
that the mechanical filter selector-switch was in
the wrong one of only three pessible positions!
The instruction manual was, of course, tossed
on another table, unopened, when the set was
unpacked: instruction manuals, we erroncously
thought, are only for novices.

Dick Mahler, WIDQH, of Harvey-Wells, has
his share of headaches. “One was,'” he sayvs,
“when o civil defense group set up one of our
TBS-50s and plugged the main antenna into
the two meter untonna socket. Incidentally, it
worked very well, but was greatly improved
when we found their mistake. We have had other
cases where people have sttached the antenna
to the ground post, und then complained bitteriy
about the set not working. We have also had a
cuse where the key and the mike were inter-
changed, However, 1 think the most remarkable
case was when u transmitter was returned to us
as being faulty and we found thut even though
the struetion book pointed out verv elearty
that some of the tubes had been removed from
their sockets, wrapped in tissue paper, and were
inside the set, this chap never read the book —
he plugged the power supply in and fired it up.
As o result, all of the tissue paper was set on
fire, and to ecompound the felony, the sef was
returned to us without his even opening it to sce
what had gone wrong in the interior.”’

Tom Consalvi, W3EOZ, tells us that some
purchasers of the Barker & Williamson 5100 get
in trouble by failing to read the instruction
manual, particulariy as concerns use of the
multiple-¢irenit meter. They’ll leave the meter
switch on “screen’” and then spin the final tank
cupacitor watching for the dip in plate current.
Before they realize the error they’ve made, the
tubes may well object to 80 much off-resonance
treatment and head for the happy hunting
ground. And he says that similar misunderstand-
ings can exist, if instructions in the book are not
followed, on checking grid excitation; the oper-
utor switches the meter to the proper circuit,
true, but forgets that in this position the scale
should be divided by 10, so B&W gets another
complaint about excitation running wild.

Jess Whenton, KUEXY and customer service
manager for . F. Johnson, swears the following
aetually happened. A new ham bought o Viking
kit, assembled it, found it wouldn’t werk at all.
He shipped the transmitter back to the dealer,
where inspection showed it to be w particularly
neat job of wiring — even better than the pice-
tures in ihe instruction manuaf. Small, shiny
globs of golder were neatly affixed to wire ends
at ench terminal and socket lug. It was a puzzle
until a closer look reveuled the trouble: believe
it or not, the constructor had failed to strip
the ends of the wires and had “soldered” the
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wire ends, plastic insulation and all, neatly to
the terminals!

Hallicrafters has its share of eonsumer prob-
lems, according to Tony Dambrauskas, W9GXI,
over and above the simpler and common in-
stances such as plugging an a.c. set into a d.e.
line (and ruining the power supply) despite
warnings to the contrary. Many of them are
fargely the human angle, rather than the tech-
nical one. A receiver owner who complained
about wenk signals indicated in a letter that the
diffieulty might be the lurge amount of steel in
the building where he used it; the return address
showed it was a federal prison! An SX-71 was
received in the service lub for repuir in rather
sirprising condition; an accompanying letter ex-
plained that the owner’s wife had become quite
annoyed with the high noise level and applied
an axe to the set to silence it. Bhort-wave listen-
ers have inquired why, when they tune to the
“London” or *Paris” markings on the gencral
coverage dial, they don’t immediately receive
such stations. And Lony tells us of one which, it
must be udmitted, is not covered in the instrue-
tion books: ‘“The owner of u recently-purchased
Hullicrafters recciver wrote in expressing eon-
cormn about the warranty coverage on the set.
He pointed out that bhe was unable to register it
immedistely, since he was leaving ou his honev-
moon and asgked that we please extend warranty
coverage by the time corvresponding to his honey-
moon.”’ (It was extended!)

L

s

ONE CHAP REALLY"FIRED LP”
Hi1S NEW TRANSMITTER

Neglecting to arrange for shorting of the an-
tenna coils of u receiver when transmitting,
thoroughly covered in instruetion manuvals, is
the principal complaint at the National Company
among hams who won’t read the books; they end
up, of course, with burned-out antenna eoils,
and in some instances wetusl tire and resultant
receiver dumage. Mel Huayden and Bob Murray,
WIFSN, sometimes tind, however, thut the shoe
is on the other foot — oceasionally a new receiver
owner will dissect the instruction manual un-
mercifully, picking up euch obvious error and
making a big to-do about how smart they were
to discover u mistake, (Bob thinks such people
should be sentenced to writing instruction manu-
als for the rest of their lives!)

Assembly from kits presents special problems,
as in this example from Wes Schum, W9DYV,
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of Central Tlectronics: “Qur kit-building in-
structions clearly state that an oetal accessory
socket i8 to he mounted on the rear of the 20A
exeiter and that the special nine-prong socket
he mounted in a specified location for the plug-in
PS-1 phaseshift network. Our customer pro-
ceeded to do just the opposite and when he
found he could not plug in the PS-1, proceeded
to write us a letter complaining about our gross
stupidity in designing this equipment. In fact,
due to our stupidity he had to change the special
nine prong plug on the PS-1 so he could plug it
into the octal socket in his unit.”

LET'S GET
TOGETHER,
BiG BOY

The Heath Company finds that, in general,
the kit builder realizes that instructions must be
followed to muke s successiul, completed unit
out of a boxful of parts, and therefore his st~
tention is drawn to the need for following instrue-
tions carefully at the very beginning; with an
item that is already built, the customer is prob-
ably more inclined to feel that he already under-
stands the unit and does not need instructions.
Heath’s Ernie Mullings, W8VPN, expands on
this theme: “Unusual as it may scem, the com-
plete novice in eleetronics seems to have less
difficulty than the individual with somewhat
more experience. The novice realizes his own
limitationgs and follows each step-bv-step in-
struction to the letter to be sure that the job i
done properly, and to guarantee that he will
end up with a kit that works satisfactorily. The
individual with some experience, however, will
be more inclined to take short cuts based on his

own limited experience, feeling that the step-
by-step instructions are taking the long way
around. Such short cuts almost ulways lead to
trouble. This is especially true in some critical
circuits where the placement of individual leads
or components is important to circuit functions.
These physical locations are outlined in the
instructions but are sometimes ignored so that
the circuit does not funection properly.

“However, a kit builder is very likely to follow
the instructions rather carefully as he is building
an instrument, but then tends to ignore the
instructions when he gets to the point of oper-
ating it. Operating instructions are very often
skipped because the item has been completed,
and the user then feels he has complete command
of the situation and needs no instructions for
operation. In the case of an amateur transmitter,
this diffieulty ean arise when the kit builder
ignores specific instructions ahout the type of
antenna the rig is designed to load into. Even
with a pi-network output circuit the impedance
range of a rig may be limited to approximately
500 to 1000 ohms. PFrequently a customer will
try to load such a transmitter into an end-
fod long-wire, which may have un impedance of
several thousand ohms. The mismatch wustes
valuable communieations energy and, in some
instances, can damage cotnponents in the output
circuit of the transmitter hy placing excessive
voltages across them. A kit builder might follow
overy step-by-step instruction in building his
transmitter, and then ignore the recommenda-
tious for proper operation to the extent that the
transmitter is damaged by improper handling.”

But there are some amusing incidents in
Heath'’s case histories, too. One fellow wrote to
say, “l ordered this instrument from you and
it came all in picces. However, 1 put it together
anvway, and now it don’t work.”’

Insulated tubing is often referred fo by its
common name of “spaghetti’” in Heathkit in-
structional manuals. In one instunce » trans-
mitter was returned for service and, although
not the source of trouble, it was found that real
spaghetti had been used on a number of leads
in the eirenit instead of the insulated tubing
which had becn included in the kit! — /. H.

o-Stravysal

3

The 1957 edition of the short-wave broadeast
listeners’ Bible, The World Radio Handbook for
Listeners. ia now available from Gilfer Associates,
Box 239, Grand Central Station, New York 17,
for $2.20, including postage. A companion hook-
let, How to Listen to the World, can be obtained
from the same source for 60 cents,

WOEXD recently acquired a new dog and for
obvious reasons had no choice but to uame it
VO&, — W90.1Q
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What are the odds on working two successive
calle signs in succession? On two successive
808, but several hours apart, W6DX worked
JATACA and then JATACB.

The engineering staff of WSBA, 910 ke.,
conducts a special broadeast on Sunday mornings
between 12:35 a.m. and 3:00 a.m., EST. The
show consists of code practice, DX notes, tips
an ham gear for sale, news of ham club meetings,
and plenty of good music.
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Amateurs in the Kentucky Area Floods
Adding Another Notch to our Public Service Record

BY GEORGE HART,* WINIM

HAT'S NEW about a flood? We’ve had them
before, plenty of times, and amateurs
have always stepped forward to bridge the
gaps in communication, to come out of their
round-tabling and rag-chewing and pleasure
mobiling long enough to do what has to be done,
then go back to their daily enjoyment of amateur
radio. So why not just list the stations who took
part, give them gold stars, and let it go at that?
Individual credit is one thing; organization or
fraternity credit something entirely different.
The former can be sutisficd by a simple listing,
but the latter must know not only who did
the work, but what amateur organizations partici-
pated, what they did, where and how they did it.
It all started in the western portions of Vir-
ginia and West Virginia the week of Junuary
21, when rain began to fall steadily but gently.
As day succeeded day the intensity of the rain
increased. Water rolled down the mountain sides,
gathering in the valleys; streams built up, flowed
into larger streams to make torrents which emp-
tied into the large tributaries and rivers; and
soon a wall of water was fighting its way toward
the Missiseippi, carrying all before it. Hundreds
of amateurs assisted in Kentucky, Virginia, West
Virginia, Tennessee and (Ohio, in the most ex-~
tensive emergency operation so far this year.

Kentucky

Most of the communications in Kentucky were
effected through the Kentucky Phone Net ( KPN)
on 3960 ke. and the Kentucky Net (KYN) on
3600 ke. Because interference was intolerable on
the former frequency, one of the first things
done was to get FCC to declare it an emergency
frequency. This was accomplished at the official
request of Covernor Chandler of Kentucky
through the Federal Civil Defense Administra-
tion to FCC, the latter clearing the segment
3055 to 3965 ke, on a voluntary basis at 0810
EST January 30. W4JDU and W3NNX uided in
relaying traflic for this emergency clearance,

The emergency work really began in Kentucky
at 1820 CST on Junuary 29, when WATFK in
Frankfort received a call from the governor’s
office requesting him to try to establish contact
with Hazard, one of the hardest-hit towns. Con-
tact was immediately established with W4SBI,
and emergency work thenceforth began in
earnest. W4CDA, who did s lot of monitoring
a8 well as operating, has prepared a day-to-day
diary of operation of the two Kentucky nets that
ig singularly revealing of the ftype of work that
wus done by these nets. Space not permitting its
reproduction here, suffice it to say that the two
nets were in ulmost continuous operation for six
* National Kmergency Coordinator, ARRL.
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days, and that they were gathering places for all
stations operating in the emergency over medium
and long distances.

Much of the early traffic concerned the situa-
tion in Hazard, which was completely isolated un-
til WANBY./m uppeared on the scene and
K4ECJ and W4JDU were able to get estab-
lished permanently at that point. Later, WSVVL,
gtation of the Queen City Emergency Net,
moved to Hazard. WANBY also «did some out-
standing work from his home station in re-
laying much official emergency traffic; WATZT,
W4SMU and W4SBI were also active over long
hours, the latter despite chronic illness; con-
tact with Governor Chandler’s office in Frank-
fort was maintained through W4TFK of that

John Gerard, WATFK (left), receives a Kentucky
Colonel’s commission from Gov. A. B. Chandler for his
work during the flood. WATFK maintained communica-
tion between the governor’s office and the flood-isolated
areas. WAZDA, WAZDB and WAJDU also received
Kentucky Colonel commissions from the governor.

city; stations were active from Pikeville (W4JPV
and W8EGD), Whiteburg (WINBY /m), Pres-
tonsburg (WS8HRU/4, KLGAG, WiSUD /4 with
WAVIV assisting) and Beattyville {WINCQ
and W4JSH). Tratlic handled included requests
for medical supplies, food, clothing, industrial
supplies, engineering equipment, river reports,
road conditions and welfare information. Agen-
cies served included U. 8. Weather Bureau,
Red Cross, Power Companies, State Police, civil
defense, FCC, L & N Railroad, hospitals, FCDA.

So much for the general picture. We have
individual reports from W4JSH, W4SBI and
W4BBD, which give more details of the specific
phases of their operation in isolated towns. Here
is a bouiled-down paraphrase of each:

W4SUD: After talking with W4VJIV, we de-
cided to move a station to the disaster area.

QST for



W4QCD suggested Williamson, to relieve W4SBI,
g0 we left Owensboro on Friday, Feb. I, com-
pletely self-equipped with food, bedding, an
emergency generator, a 150-watt rig and a sup-
ply of gasoline. At Ashland, W4ZDB suggested
we attend a meeting at his hume with several
other amateurs bound for the flood urea, con-
ducted by a c.d. director, W4BEW, and we were
assigned to Prestonsburg. Arrived at Prestons-
burg 0300 Feb. 2. Station was set up by 1000
at Red Cross headquarters. On arrival, we found
WS8HRU/4 already set up, so he ecovered KPN
and T covered KYN and MARS. W4VJIV re-
lieved K4GAG ut WS8HRU/4. Much traffic was
thereupon handled until early Feb. 3, when
telephone and telegraph service was restored.
K4GAG came back on the air to handle any
remaining traffic and we closed station.

W4SBI: The small part I played in this
should not be mentioned. I was only on the air
for a 32-hour period before getting relief from
WSELJ, who operated over 100 hours. This was
the worst disaster ever to hit Kastern Kentucky.

W4BBD/j: 1 was working in Pikeville when
the Hlood hit there. Spent the first night stranded
in my car, but the next night I manuged to get
to W4JPV’s QTH and served as a relief opera-
tor for 8 hours. Next night 1 went by boat to
W4JKY’s place and relieved him for 7 hours;
he was working his rig with six inches of water
on the floor. My own rig and house in Paintsville
were flooded out.

W4JSH: WANCQ and T left from the Signal
Depot at Lexington on January 31, with his
transmitter and receiver and 2.5-kw. generator,
en route to Beattyville. We reported to the e.d.
director at his headquarters in a school building.
So much confusion there that we set up at the
e.d. director’s home, with a direct telephone line

»

The staff of MARS station K4WBG made a big con-
tribution to emergency traffic handling on KPN,
Operating the rig is W3PFW. Standing at left is
WAMMR. At right is Capt. J. W. Lock, MARS Director.

May 1957

Deciding to move a station into
the disaster area, W4SUD (fore-
ground) and W4VIV set out for
Williamson, wound up setting up
this installation at Prestonsburg, one
of the harder-hit Kentucky cities.
‘The call used was W4SUD, 4, Opera-
tion was on the Kentucky Net fre-
quency of 3600 ke.

«

from there to the headquarters. Got on the air
the afternoon of January 31, after stringing
an antenna in a downpour of rain, and stayed on
until February 2. We handled traffic for the
Red Cross, state police and the National Guard.

Tennessee

About 25 miles southwest of Knoxville, the
little town of Sevierville wus temporarily iso-
lated. WATYU installed a 6-meter transceiver
in his car and drove to Sevierville on January
31, accompanied by s Red Cross worker, re-
porting at the WSEV transmitter site, which was
being used as a control center. Telephone lines
were open to Atlanta, so Red Cross reported
information on the flood. This information was
passed to Knoxville, with WHECF relaying to
W4ZBQ and W4ZZ. W4TZJ was standing by at
Knoxville ¢.d. headquarters but was unable to
make eontact. Upon return to Kuoxville, WATYU
wug interviewed on tape for radio station
WATE. The broadcast was made at midnight.

In Chattanooga, the AREC was alerted at
2030, January 31, and activated at 2230,
K4CLT und WHLUNS with mobile units handled
field calls while K4HBT, K4HDF, W4IIB and
W4JVM acted as base control and relay stations.
Telephone liaison was maintained with the Red
Cross until W4JVM /4 could be set up at Red
rossheadquarters, The net handled field calls
for evacuation and survey reports on the rising




water. The net was placed on stand-by basis
at 0700 Feb. 1, some 21 hours later. Other ama-
teurs participating: K4s CBE CNZ CPE CWS,
KNs ITT JAZ.

Virginia

Although Rristol itself was not in danger, the
AREC of Bristol, Va.-Tenn., served in other
areag which were flooded. On Junuary 29, the
Bristol life-suving erew went to Wise, Va., to
give asgistance, and K4EYE took along a com-
plete amateur stution. That afternoon and night
KAEYE operated with both commercial and
emergency power handling Red Cross, police
and welfare traffic. W4WRH, at the Bristol Red
Cross chapter, was also in action. W4s S8V VTU
and TYJ spent many hours handling tratfic at the
Bristol end. Others who gave assistance were
W4s JGS VUE YPX KQB IYI, K{HEV uand
K4EBW. By January 31, KL4EYE und the Bristol
life-saving crew had set up operations in Haysi,
Va., and most regular communication in the
area was out. Amatews in other flood-belea-
guered areas were ulso getting active. Un Feb.
1, with K4EYE still going at it from Haysi,
the Virginia Phone Net offered its facilities for
the duration of the emergency, and from that
time on VFN was in practically continuous ses-
sion until the emergency ended at 1900 Feb, 3.
WA4IYT, Bristol EC, lists the following additional
participants in his area: W4s HKU JZG LNF
MCZ PAH THO TLK TRC ZJA, K4s AAE
ALET BFO BTM, W8NYH.

Actually, the Virginia Phone Net was in opera-
tion during the entire emergency, starting on
Junuary 29 when they were asked to assist in
keeping the Kentucky Phone Net frequency
clear of interference, and VFN handled the
request for FCC elearance of the 3460 ke. fre-
quency. Some outstanding stations on VEN dur-
ing the operation were 14s BWU CQW FJS
OGX NV YVG, K4s DOR HZD AND HZE,

Miscellaneous

KYN was so loaded with official traffic that
in the early part of the emergency it was