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Amateur Band
Fixed/Mobile Transceiver by

hallicratfers

5th and Kostner Aves., Chicago 24, llinois



IAVE YOU WORKED
10 and 15 METERS
MOBILE RECENTLY?

Don't settle for less than the full coverage

of the SR-150 fur just $650.00

<—Full amateur band coverage—
80 through 10 meters

«&——Receiver AF Gain and

RF Gain controls.

«—SSB operation—VOX or PTT; CW
operation—manual or break-in.

<4— R.LT. (Receiver Incremental
Tuning)— == 2ke adjustment of
receiver freq., independent

of transmitter.*

«— AALC. Hallicrafters’ new,
exclusive AALC (amplified
automatic level control):

4——1650 ke crystal filter.

*Pat. applied for

FY B8 P-150DC

MR-150

SPECIFICATIONS

Frequency coverage: Eight-band capability — full
coverage provided for 80, 40, 20, 15 meters plus
one segment of 10M (add'tl. crystals may be
added). Available for operation on non-amateur
frequencies by special order.

Front panel controls: Tuning; Band Selector; Final
Tuning; R.F. Level; Mic. Gain; Pre-Selector; R.L.T,;
Rec. RF Gain; AF Gain; Operation (Off/Standby/
MOX/VOX.); Function (CW/USB/LSB); Cal.

General: Dial cal., 5 kc; 100 kc crystal cal.; VFO
tunes 500 ke; 18 tubes plus volt. reg., 10 diodes,
one varicap. Rugged, lightweight aluminum con-
struction (only 17%2 Ib.); size — 632" x 15” x 13”.

Transmitter Section

(2) 12DQ6B output tubes. Fixed, 50-ohm Pi net-
work. Power input — 150W P.E.P. SSB; 125W CW.
Carrier and unwanted SSB suppression 50 db; dis-
tortion prod., 30 db. Audio: 400-2800 c.p.s. @
3 db.

Receiver Section

Sensitivity less than 1 pv for 20 db. signal-to-noise
ratio. Audio output 2W; overall gain, 1 uv for 2 W
output. 6.0-6.5 1st I.F. (tunes with VF0). 1650 kc
2nd I.F.

P-150 AC

AC or DC Power Supplies

Styled to match SR-150 Transceiver,
Five silicon diode rectifiers, 4” x 6”.
PM speaker. 22 Ib. Size: 6%4” x 7¥2”
x 10”. $99.50

Five silicon diode rectifiers, four tran-
sistors. Weighs only 5% Ib. Size: 33"

-X 10”7 x 614”. $109.50

Complete Mobile Mount

Adaptable to transmission hump or floor.
Quick release design—all connections
made simultaneousiy. Access holes for
VOX controls. $39.95.

where the new ideas in communications are born!

Overseas sales: Export Division, Hallicrafters
Canada: Gould Sales Co., Montreal, P.Q.



An oldtimer? Yes. Still the most modern? Yes! (O In this day and age, four years is a long time
for a product to maintain a status quo. No design changes. Few component changes. No spec changes.
Yet that's exactly what's happened to the KWM-2 Transceiver. [J How come? When we intro-
duced the KWM-2 four years ago, it included 19 “first-in-the-industry exclusive” features. Today
that figure has been reduced because many of the original Collins KWM-2 exclusive features have
been incorporated as standard in all amateur equipment. The fact remains, however, that Collins
KWM-2 is still the only transceiver available which offers you all those 19 features in one unit.
This is the major reason hams still prefer the KWM-2 over all other transceivers on the market.
{1 And here's something else which accounts for the
KWM-2's popularity. Ask your Collins distributor how
much a used, four-year-old KWM-2 is worth today. His
answer will give you a clear picture of how little it really
costs to own the finest. See your Collins distributor and get
all the facts on KWM-2 features, performance and price.
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How the
TV picture
is being
stretched

Nearly half of the people in the U.S. watching TV can re-
ceive only one or two stations. This is true even in one-third
of the 150 largest metropolitan areas. ®m The TV audience is
there. But the stations aren’t. Existing stations have filled
the regular VHF-TV band nearly to the limit. Some 500 of
our approximately 600 stations are crowded into the 12 VHF
channels. ® What’s the answer? 70 valuable UHF channels
lie ready to provide space for needed new service. ® Slow at
first, UHF television has now begun to grow. Relief seems
to be in sight from the economic limitations. How about the
technical limits? Dependable transmission at UHF by and
large requires more power than it takes to deliver comparable
television on the 12 VHF television channels. And to satisfy
broadcasters, the power must not only be higher; it must also
be veliable, easily produced and cheaper by the kilowatt-hour.
B One company has already anticipated the needs of broad-
casters and the resurgence of UHF-TV in this country with a
series of advanced power klystrons for UHF transmitters
that will provide a new low in cost per kilowatt hour of opera-
tion and a new high in reliability. That company is Eitel-
McCullough. m About two years ago, Eimac asked its engi-
neers, *“With your experience how would you make the most
nearly optimum klystrons possible for UHF-TV?” Their en-
thusiastic answer was a new third-generation series of in-
genious UHF-TV klystrons. They are simple in design and
easy to operate. And they are capable of delivering from
twice to ten times the power previously available.l ®m There’s
good reason for Eimac’s leadership. Eimac has had a gigantic
field laboratory in which to develop its UHF power klystrons:
UUHF troposcatter communication networks—more than
90% KEimac-powered.2 Hundreds and hundreds of Eimac
power klystrons have racked up phenomenal life and relia-
bility records in this service with around-the-clock operation.
Tubes still in sockets have reached the 50,000 hour mark--
and are still going strong. It hasn’t hurt, either that Eimac
klystrons are used in more than 80% of all klystron-powered
European UHF-TV transmitters. @ These new klystrons
mean UHF-TV coverage can be stretched to new viewers.
For broadcasters, another economic and technical problem
has been relieved. For Eimac: another example of the way
it meets tomorrow’s tube needs today.

1. Want to know more of the technical details? Write for the Eimac informa-
tion packet on klystron power for UHF-TV. It contains a reprint of the I .R.E.
paper, **FExpericnce in Europe with American UHF-TV Klystrons,'' and full
details on the k'imac electron power tubes ready to stretch UHF-TV coverage.
2. Like to know more about how Eimac has shrunk the earth? Write for a
free copy of its brochure, ‘*I'he Universe is One Big Puddle.”

o EITEL-M<CULLOUGH, INC.

J

. 4 SAN CARLOS, CALIFORNIA
g ~ /' Subsidiaries: National Electronics, Inc., Geneva, Illinois
RN

!t

Eitel-McCullough, S. A., Geneva, Switzerland
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SUREST WAY TO T9X

PR CRYSTALS give you the finest frequency
control that money can buy! PRs are built
to PERFORM...under good conditions and
bad. They have that extra measure of sta-
bility and dependability BUILT-IN . . . that
plus of rugged precision that means years
of unfailing service.

With PRs in your rig, you KNOW your sig-
nals are going out clear and strong and

AMATEUR TYPES

i

Fundamental, PR Type Z-2
Frequency Ranges in Kcs.: 3,500
to 4,000 (80M); 7,000 to 7,425
(40M); 8,000 to 8,222 (2M);
8,334 to 9,000 (6M).

Rugged. Low drift, fundamen-
tal oscillators. High activity
and power output. Stands up
under maximum crystal cur-
rents. Stable, long-lasting;
= 500 cycles $2.95 Net
(All Z-2 Crystals calibrated
with a load of 32 mmfd.)

right on the frequency. You get longer dis-
tance, clearer reception, less drift. Yes, PRs
are the SURE ROAD TO T9X. Get them from
your radio parts jobber. EVERY PR CRYSTAL
IS UNCONDITIONALLY GUARANTEED.

PRCRYSTALS

AMATEUR TYPES
Third Overtone, PR Type Z-9A
Hermetically sealed; cali-
brated 24,000 to 24,666 and
25,000 to 27,000 Ke., *= 3
Kc.; .050” pins. .$3.95 Net

Y 6 Meters, PR Type Z-9A
§ Fifth overtone; for opera-
\.. ting directly in 6-meter
band; hermetically sealed;
calibrated 50 to 54 Mc., =
15 Kc.; .050” pins.
. $4.95 Net

i ; |
CITIZENS BAND CLASS ‘‘D"’

Type Z-9R, Transmitter
FCC assigned frequencies in mega-
cycles: 26.965, 26.975, 26.985, 27.00S,

27.015, 27.025, 27.035, 27.055, 27.065, (-

27.075, 27.085, 27.105, 27.115, 27.125,
27.135,27.155, 27.165,27.175, 27.185,
27.205, 27.215, 27.225, 27.255, cali-
brated to .005%. (Be sure to specify
manufacturer and model number of

equipment)

$2.95 Net

Type Z-1, MARS and CAP

Official assigned frequencies in
the range. Culibrated to .005%.
1600 to 10000 Kc. ..$3.45 Net

Type 2XP

Suitable for converters, experi-
mental etc. Same holder dimen-:
sions as Type Z-2. 1600 to 12000
Kec., (Fund.) = 3 Kc. $3.45 Net

12001 to 25000 Kc. (3rd Over-
tone) = 10Kc. ..... $4.45 Net

AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY,
COUNCIL BLUFFS, U.S.A

Type Z-9R, Receiver

Calibrated to .005%. (Be sure to spec-
ify manutacturer and model number
of equipment $2.95 Net

. Type Z-9R, Radio Control
§ FCC assigned frequencies in mega-
o cycles: 26.995, 27.045, 27.095, 27.145,

27.195, 27.255; calibrated to .005%
(Be sure to specity manufacturer and
model number of equipment.)

Type Z-6A, Frequency Standard
To determine band edge.
To kéep the VFO and re-
ceiver properly cali-
brated. .050” pins. 100
Keo cvevnee..$6.95 Net

COMMERCIAL CRYSTALS
AVAILABLE FROM 100 KC.
TO 70 MC.

PRICES ON REQUEST.




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the firat of each
month (for preceding month) direct to the SCM, the administrative ARRL otlicial elected by members in each Section,
Radio club reports are ulso desired by SCMs for inclusion in QS7'. ARRL Field Organization station appointments are
available in areas shown to qualified League members holding Canadian or IFCC amateur license, General or (‘onditional

(lass or above, These include ORS, OES, OPS, 00 and OBS. SCMs desire upplications for SEC, EC, RM and PAM where
]vacancxes exist, OES, v.h.f. bands appomtmont is available to Technicians and Novice, as well as to full-privilege amateur
icenseus.

ATLANTIC DIVISION -

Fiastern Pennsylvania W3ZRQ Allen R. Breiner 212 Race 8t. Tamaq
Maryland-D, C. W347zY Andrew H. Abraham RITD 1 smnnsburz. Md,
lielaware KIGKEF M. I*, Nelson 505 Milltown Rd. M.l.rsha.lltown
Southern New Jersey K286 Herbert ‘. Brooks &U0 Lincoln Ave. Pal
Western New York K2HUK C'harles 1I'. Hansen 211 Rosemount Drive Bul‘rnlo "6
Wesatern Pennsylvania W3UHN Anthony J. Mroczka 475-5th s8¢, Donora
CENTRAL DIVISION_________
{1linois WYPRN ¥dmond A. Metzgcr 152() Bouth 4th 5t. Springteld
indiana WYOFWH  Iionald I.. Holt 1312 East 28th 8t. Anderson
Wisconsin K9GBC Kenneth A. Ebneter %22 Wauona Lrall Portuge
DAKOTA DIVISION _
North Dakota WOHVA Harold A. Wengel 205-3rd 8t., 8, W. Minot
south Dakota W@RRN  J. W. sikorski 1900 . Menlo Ave. Sioux Falls
Minnesota wgorx Mrs. Helen Meldrlch Route 3 Altkin
LTA DIVISIO.
Arkansag * WS5DTR  (‘urtis R. W]lllamq lnsnx West 12th Tittle Rock
Louisiana W5FMO  Thomas J. Morgavi 3409 Beaulleu St. Metalrie
I\llSHISHIDpl WS5EMM 8, H. Halrston 2321-27th Ave. Meridian
‘I'ennessece W410GG bavid C. Gogglo 1419 avell Dr. Memphis 16
.. GREAT LAKES DIVISION
Kentucky W4BEW  Elmer G. Leachman O, Box 106 Ashland
AMichigan W3 X Ralph P. Thetreau ’7209 W 8ix Mile Road Detrolt
Ohlo WSAL Wllson . Weckel 2118 ‘Tuscurawas St., W. <anton 8
_ i HUDSON DIVISION
lu.mern New York W2EFU George W. Tracy 138 North (‘ouutry Club Drive \chenecmdy
N. Y. C. & Long Island W20BU Cieorge V. Cooke. Jr. 3 Dalsy Lun C'omm.,
\lort.hern New Jersey * W2CVW  kdwuard ¥, Erickson 13 Robert urcle Houth Amboy
MIDWEST DIVISION
Iowa WONTB Dennis Burke 1418 Douglas Ave. Ames
lkunsas W@ALA ¢, Leland Cheney 8114 Levitt Dr. Wichita 7
Missouri WoTPK Alfred L, Schw.mcke tidgar star Kte. olla
Nebraska W@GGP i'rank Allen 601 Shelton Bt. Chadron
NEW ENGLAND DIVISION.
[} onnectlcut, WIFHP Robert J. O’Nell Hard Hill Road Bethlehem
Maualne * WIAHM  Arthur J. Brymer 20 Berwlck 8t. Portland 3
stern Massachusetts WIALP Frank L. Baker. Jr. X5 Solar Ave. Braintree 85
Western Massuchusetts WIBVR Percy ('. Noble ¥ 5t. Dennis 8t. Wextteld
New Hampshire WIYHI Albert F. Haworth 356 Douglas 8t. Manchester
Rhode Island K1AAV John K., Johnson 30 I'ruit 3t. Pawtucket
Vermont * KIMPN  E. Reginald Murray 3 Hillcrest Drive Montpeller
—— NORTH\VESTERN DIVISION.
Alaska KI7R7Z0 Kenneth K. Koestler 2005 Sunrise Dr. Anchorage
fduho K7HLR Raymond V. Evunsg Route 3, ~ ‘Twin Falls
Montana W7KUH Walter R. Marten 3U21-6th Ave., So. Cireat L'ulls
(regon V7AIN liverett H. I'rance 3335 H. 11, 116th Ave. Portland
Washington W7PGY Robert H. Thurston 7700-318t Ave,, N.E. Seattle 15
: PACIFIC DIVISION ;
Hawall * HKRHBARL Mike iern Q. Box IU7 Lihue, Kauai
Nevada W7PBV Luunard M. Norman Mz Utah 5 Bouldor ity
bum..l uara Valley WH6ZRJ J »,m A. Gmelin ]()x';': wulowbmok Way ‘uperr.lno
Fast WBOJW W. Southwell 200 South Seventh 8t. Lixo
San I‘ru.nclsco W6BIP Wllbur £. Bachman <%0 Dartmouth 8t. Han b‘ranclsco 24
Hacramento Valley W6BTY ieorge R. Hudson 2209 Meer Way Sacramento
San Joaquin Valley weJpU Ralph Saroyan 6204 k. Townsend Ave. I‘resno
ROANOKE DIVISION
North Carolina I\4QW/W4YZ Barnett 8. Dodd 120 West Franklin 3t. Salisbury
8outh Carolina HDX  Lee K, Worthington 418 Crestview Drive 8partanburg
Virginia \\'4QDY Robert. L. Follmar {057 Dune 8t. Norfolk 3
West Virginia W8JM Donald B. Morris 111t Alexander Place Falrmont
ROCKY MOUNTMN DIVISION
( olorndo K¢TTB Donald Ray Crumpton 0 Alexander ('ircle Pueblo
Jtah W7QWH  ‘Thomas H. Miller HX South 3360 East Salt Lake City 9
New Mexico WSZHN (arl W. kranz 3 Krogh Court, N.W. Albuquerque
Wyoming W7AMU 1. D. Branson Kouth Elk Casper
SOUTHEASTERN DIVISION
Alabama K4KID Willlam . Crafts Route 3, Box 233 Athen
Eastern Klorida w4QVvJ ieorge K. (‘ushing Box 5045 Juoksonvlllo 11
Western Ilorida W4RKH  ¥rank M. Butler, Jr. 494 Elliott Rd, Fort \anr.on Beach
Georgla WA4ILG James A. Gigllo 137% Metropolitan Ave., 8.E. Atlanta
West Indies (P. R.-V.1.) KP4DJ William Werner 463 Ramon Liovet lirb, I‘ruma.n
i _ Rio Pledras, P. R,
(tanal Zone K7Z5TD ‘Thomas B. DeMels P.O. Box 1111 Balboa
\OUTHWLSTERN DIVlS ON -
Los Angeles WAHFNE  John A. Mckowen 45 a. Purch AV Inglewood
Arizon; W7QZH Kenneth P. C'ole ‘.‘-l Lust. amellnck sulteP 15 Phoenix 12
San Dlego WELRU Don Stansifer 4427 P dero San Diego 7
santa Barbara K6AAK Willlam . bhelton 2036 urandvtew Drive ‘amarillo
WEST GULF DIVISION S
Northern Texas WSBNG L. L. Harbin 4515 C'almont Fort Worth 7
Oklahoma KS5KTW Bill I, Lund 1220 8. Owasso T'ulsa 20
Southern Texas W5QEM  Roy K. liggleston 1109 Vernon Drive (‘orpus C'hristi
( ANADIAN DIVISION
Maritime VEIWB T, Weel Harvey Station, N, B,
Ontarfo VESNG R(cbard \V Roberts 17() Norton Ave. Willowdale, Toronto, Ont,
Quebec VEZDR . W. Bkarstedt 2 5t. Johns Rd. Polnte ¢ 'lalre,
Montreul 33, P. Q.
Alberta VESTG Harry Harrold 1834-5th Ave. N. Lethbridge, Altn
RBritish Columbla VE7FB H. K. Savage 4553 West Iztb Ave. vancouver 8, 8. C.
Alanitoba VEHY M. 8. \Watson 219 Lanark st, W lnnln(‘g
Saqkatchcwan VES5BL Jack Robinson 1527 Figin Rd Reging

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




ISkc BANDPASS

OVER THE

10315

FREQUENCY RANGE

lN THE Ve =

RXD
COMMUNICATIONS RECEIVER

This new GPR-91RXD Communications Receiver has all of
: : the features — selectivity, sensitivity and reliability — of our
oL T J® : GPR-90RXD receiver.
o I o0 o i AND IN ADDITION has 15 ke bandpass for ISB reception of
ot . four discrete voice channels or up to 64 teletypewriter chan-
nels, when used with our Model SBC-2, Sideband Converter.

O Ol
0 O ©° Two of these receivers, with common oscillators, such as
© © TMC Model VOX-5, (see line illustration at left) make one of

®,U_£U2‘T} o the finest diversity receivers available on the market today.
@) W S CD O Our engineering department will be happy to discuss
o ® o ancillary equipment in our general catalog that may be

o WIBE Susy, used with this receiver to fill any of your
< requirements.

Request TB 3009

¢ THE TECHNICAL MATERIEL
con®- > CORPORATION samaronsex, . v.

and Subsidiaries OTTAWA, CANADA e ALEXANDRIA, VA, e GARLAND, TEXAS e OXNARD,
CALIF. @ SAN LUIS OBISPO, CALIF. » POMPANO BEACH, FLA, ¢ LUZERN, SWITZERLAND
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ri2. AMERICAN
RADIO RELAY
LEAGUE, uc.

is @ noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

Itis anincorporated association without capital stock, chartered
under the iaws of Connecticut, Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facturé, sale or rental of radio apparatus.is eligible to membership
on its board.

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

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

All general correspondence should be addressed to the adminis-
trative headquarters at Newington, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952

GOODWIN L DOSLAND, WOTSN, 1952-1962
(President Emeritus)

Officers
President . . . .+ « + HERBERT HOOVER, JR., WéZH
900 Wllshlre Blvd., Los Angeles 17, California
First Vice-President . . . . .WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessa, Texas
Vice-President . . . . .FRANCIS E., HANDY, W1BDI
225 Mom St., Newmgton 11, Connecticut
Vice-President . . . < « . .ALEX REID, VE2BE
240 Logan Ave St Lombert P. Q., Canada
JOHN HUNTOON, WILVQ
Treasurer . , . C .DAVID H. HOUGHTON
225 Mcnn Sf Newmgion 11, Connecticut
e o o & o

Secrefary & General Manager Emerifus, A. L. BUDLONG, W1BUD

Secretary . . . ... . . . .

L] . . L] L]
General Manager . . . . . . . JOHN HUNTOON, WILVQ
Communications Monager . . . .FRANCIS E. HANDY, WI1BDI
Technical Director . . . . . . .GEORGE GRAMMER, WIDF
Assistant General Manager . . . RICHARD L. BALDWIN, W1IKE
Assistant Secrefaries . . . . . .PERRY F. WILLIAMS, WIUED
RAYMOND HIGGS, KIFLG GARY L, FOSKETT, W1ECH

225 Main S$t., Newington 11, Connecticut
L[ ] L] L] L] L]

. . ROBERT M. BOOTH, JR,, W3PS

General Counsel . . .

1735 DeSales St., N. W., Washington 6, D. C.

Associafe Counsel . . . . . .« ARTHUR K. MEEN, VE3RX
Suite 405, 19 Rnchmond St. Wesf Toronto 1, Ont,

DIRECTORS
Canada
NOFL B, BEATON..................... VE3CS
R.R. 3, Burlington, Ontario
trice-/iirector: C'olin C. Dumbrille. . ... ., E2BIC

11¢ Oak Ridge Drive, Baie d'Urfee, Qucbcc

Atlantic Division

G ILBF‘RT L. CROSSLEY.............. w3va
of E.E., Penna btntc Unlverulty
State C lollege, P
Vice-Director: ¥dwin 8. Van I)euseu ...... w3kep
3711 MeKinley St., N.W., Washington 15, D.C.

Central Division

PHILIP E. HA WOHPG
/000 8. Trlpp Ave., Chicago 29, Il

Vice-Ltrector:

Dakota Division

(UHARLES G. COMPTON............ WUBUO
1011 Falrmount Ave., St. Paul 5, Mini

Vce-1trector; Nlartha J. shirley...... W s)Z\VL
Rox 78. Black Hawk, S. D.
Delta Division

FLOYD (' TEETSON............... \V5Z\HT(‘.
2469 Paden, Jackson 4, Miss

3 tce-/)tr#clor Graham Hicks.......... \WSIHP
100 Magnolia Place. Nanchcz Miss.

Great Lakes Division

I)AN‘-\ K, CARTWRIGHT.... ........ WRIUIPB
2979 Observatory Ave.. Cincinnat{ 8, Ohlo
V'ice-1rirector: Robert B, Cooper. ........ AQA

132 Gulld St., N.E., Grand Rapids 5, Mlch

Hudson Division

I\I()M.l()N B, KAHN.................. W2KR
Birch Hill Rd., (.:l'(‘a' Neck, N. Y.

[ ICP /nrftlnr Harry J. Dannals. , . ...... W2TUK
F1) 1, Arbor Lane, L)Ix Hillls, Huntington, L. L.
Mid west Dzw.sxon
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“It Seems to Us...”

We Move

An address known throughout the nmateur
world for the past thirty-two years has passed
into oblivion — 38 LaSualle Road, West Hart-
fard 7, C'onnecticut, is no more, so far as hams
wre concerned.

On June 27 the staff, after 1 general house-
cleaning, emptied the contents of desk draw-
ers, bookcases, etc., into sturdy ecardboard
curtons And taped shut their file cabinets. The
first of a caravan of moving vans pulled up to
the doors of old 38, started loading tons of
office equipment and machinery, and the two-
"lay move was on.

Back in May, a strike of eanrpenters had
threatencd to postpone the bhig switch in
(JTH, but three weeks later it was settled, and
the shiny new headquarters building was
finished only a bit behind schedule.

Not a pretentious structure, the new head-
quarters is more aptly described as neat,
pleasant or handsome than as plush or ornate.
Within its red-brick walls are 24,000 square
feet of usable floor space, enough to handle
today’s and tomorrow’s needs without crowd-
ing. The“interior is painted with soft tans and
ereens, with oceasional accents of wood panel-
ling. Spots of contrast appear here and there
in charcoal and orange chairs. Drapes ure
heing hung in the new offices, in preference to
Venetian blinds or shades. Outside, there is
a paved parking lot with space for more than
forty cars. Around it, attractive shrubbery and
trees will lessen the impact of a building this
size on the surrounding residential neigh-
borhood.

The Museum of Amateur Radio is being
reassembléd in the entrance lohby under the
expert supervision of an old, old timer,
Roland B. Bourne, WIANA, an associate of
our lute founder-president, Hiram Perey
Maxim. Glass cases and spotlights will make
it a joy to browse vicariously through the early

days of amateur radio by way of the spark
gaps, coherers, vscillation transformers, two-
slide tuners and cat’s-whisker detectors on
display.

To addicts of the one-eved monster, amateur
antennas may be blots on the horizon, but to
hams they are things of beauty and joys
forever. We suspect the architect may have
vearnings toward hamdom: there's a large
picture window in the center of the building
around the main entrance which looks directly
out to the WIAW antenna farm! The station
remains in its original building between the
new headquarters and Main Street, Newing-
ton; its refurbishing is scheduled later in the
vear.

Ax the staff more efficiently goes about its
work in air-conditioned comfort, despite the
humidity associated with August in Connecti-
cut, and in quarters adequate for the first
time in many years, we can't help but express
our apprecintion again to the League members
who have pitched in to build the new edifice.
And to those who will be traveling this way,
we extend a hearty invitation to drop in,
any weekday from R:30 to 4:30; no advance
notice is required. Groups of ten or more
who wish to visit the building evenings or on
weekends may be able to make special arrange-
ments in advance,

W1AW and the new headquarters ure lo-
cated at 225 Main Street, on Conn. Route
176-A. about u mile north of Newington
Center. Route 176 intersects with Conn.
Route 15, the Wilbur Cross-Merritt Parkway
system a few miles southwest of Hartford.

And for those who won't be journeying
eastward on vacations this year, we'll present
in a forthcoming issue a complete picture story
of the building, its equipment and office
operations, so that you may better know
your new service headquarters. PEim

Effective July 1, 1963, our new address is

The American Radio Relay League, Inc.
225 Main Street
Newington 11, Connecticut




COMING A.R.R.L. CONVENTIONS

Aug. 31 and Sept. 1 — Atlantic Division,
Washington. D. C.

September 14— Kentucky State, Lex-
ington

September 14-15 — Dakota Division.
Sioux Falls. South Dakota

September 28 — Ontarioc Province, Hlam-
ilton

October 11-13 — Southwestern Division,
San Diego, Calif.

October 26-27 — Midwest
Wichita. Kansas

November 29-30 and December 1| — Delta
Division. Lafayette. Louisiana

Division,

ATLANTIC DIVISION CONVENTION

Washington, D. C. — August 31 and
September 1

The ARRL Atlantie Division CConvention will
be keld in the Sheraton Park Hotel, Washington,
. C., the weekend of August 31, sponsored by
the Koundation for Amateur Radio, Inc. This
is your chance to bring the family to one of the
world's most famous citics aund let them sce
the sights while you e¢njoy yourself seeing and
hearing all ubout the interesting facets of ama-
teur radio.

Activities start promptly at 9 aar. Saturday,
with Col. Van Deusen, W3ECP, in chuarge
of an amateur/military session (MARS). This
will be followed by concurrent sessions on DX
(W3GRF, chairman); sideband (W3HN); and
v.hf. (W3OTV) Tuncheon will feature wun
informal panel of experts from government and
amateur ranks, u presentation to the Smithsonian
Institution of the Osear I backup gear and the
awarding of the Foundation scholarship.

saturday afternoon will be devoted to technical
talks by Harold Vance (Applicution of Power
T'ubes in Amateur Kquipment), James Rush, Jr.
(Planar Clerumic Tubes in Amateur Applica-
tiong), Ozzie Jaeger (Semiconductors in Amateur
T'ransmitters), Gieorge Jucobs (Propagation Out-
look for 1963-1964), KFred Muccion (Printed
Clircuits Made Easy), Maynard Briges ( Unique
Frequeney Synthesizer for Amateurs), Frank
White ( Radio-teletype i and Towns and Orr (‘The
Oscar Program). A cocktail party precedes the
convention hanquet, which may be the surprise
amateur radio banquet of all time! Later, the
Washington chapter of QCWA will stage o
Woutft-Hong initiation.

Mobile activities will kick off the Sunday
program, while a space commnunications program
featuring NASA personnel is taking place.
An OM/YL luncheon will be followed by a
communications department session covering
traftic handling and emergeney nets; and then
Director Crosslev, W3YA, will preside at a
general League open forum,
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fxhibits of lutest amateur cquipment will
oceupy a large seetion of the Hoor space. In
addition, the Antique Wireless Association will
show you what ham gear looked like ¢ way back
when’” - for the youngsters, cducational: for
the oldsters, sentimental. Various contests,
including code speed and QSL design, are under
the direction of W3AIR.

K4LMB und W4TVT have given much
thought and effort to un outstanding ladies’
progrum, which includes a White House tour,
boat trip to Mt. Vernon, a luncheon and u
Sunday morning breakfast. YLRI will operate
a hospitality suite with nurses and babysitters.

Package registration, including two luncheons
and the banquet, is $20. Individually, registration
is $5: Saturday division luncheon $5: banquet
$10; Sunday OM ;Y L luncheon $5. Send advance
registrations to V. E. Kruger, W3FWP, 10510
Parkwood Drive, Kensington, Md. Muake hotel
reservations directly with the Sheraton Park,
mentioning the convention. For eurly convention
arrivals, the registration desk will open at 7:30
raL Friday and again 7:30 a.a. Saturday.

Hamfest Calendax

25 Years Ago f
this month
B

August 1938

. . . On the cover was a photo of the Maxim Memo-
rial Station, home of WI1AW, which was just then
neuaring completion.

. WIDF described *“A Three-Tube Super for
Portable ur Fmergency Work ' that offered superhet
performance with regenerative receiver economy.,
... A 250-watt output eryvstal-controlled 28- and
A6-Mec. transmitter was described by W2KPX, ap-
plying  low-frequency techniques to  ultra-high
frequencies.

. . The results of the first ARRL QSO Party, held
in January, were announced, with W1JTD, W1EZ,
and WROFN coming in one, two, three.

. Factors influencing the choice of directive an-
tenna arrangements were pointed out by \W2NB.

. Other technical articles included a four-band,
75-watt output phone-c.w. transwitter, and Hints &
Kinks covering a simple modulation indicator, a
device for obtaining proper capacity ranges on differ-
ent, bands, und plug and jacks for changing from
hand-spread to general coverage. s

Y- Strays “%s

Does anyone care to claim the record for the
longest 40-meter phone ()80 ever? K8VLZ pluans to
hetter it. Reply to K8VLZ, 29 West College Avenue,
Westerville, Ohio.

QST for




The transceiver installed in the author's car.
The VXO and final-amplifier tuning controls
flank the meter near the top of the panel. The
slide switches, left to right, are for upper/
lower sideband, carrier on/off, VXO fre-
quency range, and meter. Controls along the
bottom are for modulator balance, receive
r.f. gain, receive audio gain, and final-
amplifier drive. The microphone jack is at the
center in this row. Some idea of the size of the
unit can be gained by comparing it with the car
broadcast receiver above,

A 7-Mc. Mobile S.S.B. Transceiver

Single-Band Unit
with 60 Watts P.E.P. Quiput

BY JOHN ISAACS,* W6PZV

that s.8.b. is the way to go for mobile opera-

tion. A cheek of the ads in this magazine
will show which way the manufacturers are
betting. The author tricd mobile s.8.b. operation
on 75 meters about six yeurs ago, but the results
were disappointing — not enough stations to talk
to during daylight hours, and a separate transmit-
ter and receiver to tune while trying to drive at
the same time. Also, the receiver wusn't very
stable. So . . . buck to a.m.

The contemplated purchase of a new car
finally triggered the decision to get going on a
new mobile sideband rig. 1t didn't muke sense to
install the old a.m. rig in & new car with the
knowledge that a change would probably be
made in a relatively short time. At least at that
time, the only manufactured rigs that I felt were
reasonubly priced were ulso larger than the
availuble space would accommodate. (It is be-
coming increasingly difficult to think up good
reasons for building instead of buying.)

With size the main consideration, a number of
other things were automatically resolved. The
new rig would have to be a transceiver and it

BY now there doesn’t scem to be much doubt

#1300 California Ave., Compton, California.

August 1963

As the author points out, both trans-
ceiver operation and s.s.b. are naturals
for mobile work. The s.s.b. mode pro-
vides more effective power output,
while the dual-function arrangement
not only conserves space, but simpli-
fies tuning adjustments as well.

would have to opcrate on one hand only. Also,
it might be necessury to compromise on carrier
suppression, unwanted-sideband suppression and
power output. However, there could be no com-
promise on frecquency stability.

After trying mobile s.s.b. operation with
separate transmitter and recciver, anything but
a transceiver was out. Also, after operating
mobile for over 15 years, it was found that
although multiband operation has been available
at all times, my operation has been confined to
one band about Y9 per cent of the time. It wasn't
difficult to wcttle for operation on 40 meters.
Daytime operation on 75 meters is still somewhat
of a problem, and 20 meters is in and out. A
number of articles had been published covering
mobile #.4.b. transceivers.!** One which looked
very interesting was by W6JAT.? His rig used a
McCoy 9-Me. erystal filter and a VXO. I had
just completed a multiband exciter ¢ using the
MeCoy filter, and the VXO looked like a good

1 Vester, * Mobile S.8.B. Transceiver,” QST, June, 1959.

2 Taylor, *“ A 75-Meter S.5.B. Transceiver,” QST, April,
1961,

3 Barton, * Kilowatt Sideband Transceiver,” 73, January,
962,

U‘* Isancs, ‘ Iilter-Type Sidebander,” @QST, November,

1962,
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Fig. 1—Carrier-oscillator and balanced-modulator circuits.

Fixed capacitors of decimal value are ceramic; others are

silver mica, except polarity marking indicates electrolytic. Unless otherwise specified,

resistors are Y2-watt composition.

Ci, C2—3-12-pf. ceramic, zero temp. coefficient (Centra-
lab 822-FZ).

Cy—Air trimmer (Johnson 160-107, or similar).

Ji—Three-circuit jack.

Ri—Linear control.

way to get nceded stability in a small space.
Jsing some of W6JAT's ideas, and scrounging
the rest from other sources, the complete circuit
finully emerged. Kvery consideration was given
to keeping the number of tubes to 1 minimum.
Multipurpose tubes helped, but 10 tubes plus
two VR tubes werc finally needed to do the job.

Circuit Functions

Before going into detail, it might be well to
describe the over-all scheme of the transeeiver.
Referring first to Fig. 1, a 6ARS is used us a
combination 9-Me. erystal-controlled carrier
oscillator and balanced modulator. The GARS
is similar to the 7360 but is less expensive. The
9-Me. signal is fed to the No. 1 grid, while audio
is fed to one of the detectors. O)n transmit, the
)-\e. d.s.b. signal from the hulanced modulator
is fed to the erystal filter of Fig. 2, which sup-
presses the unwanted sideband and also con-
tributes further suppression of the currier. The
a8.b, signul from the filter is amplified in the
first. of two Y-Me. amplifiers and theo fed to the
GBA7 transmitter mixer. Here the Y-Me. signal is
mixed with the 16.2-Me. signal from the VXO to
produce 7.2-Me. output. This 7.2-Ne. output is
fed to the 12BY7 driver of Fig. 3 and thence to
the 6DQ5 final amplifier.

On receive, an incoming 7.2-Me. signal is

12

See Fig. 5 for heater connections.

S1—S.p.d.t. slide switch {Carling S60B or equivalent).

S2—S.p.s.t., or same as Si.

T1—10.7-Mc. f.m. discriminator transformer; see text
(Meissner 17-~3494),

Te—Microphone transformer, 200 to 500K (UTC *"Ouncer"”
0-14).

amplified in the pentode seetion of a 6AXS8 (Fig.
2), and then mixed in the triode scetion of the
sume tube with the 16.2-Me. signal from the
VXO. The resulting 9-Me. output signal from
the receiver mixer i8 fed through the crystal
filter and the following two 9-Alc. amplifiers ta
the detector and audio system of Fig. 4. The
balanced modulator is disabled on receive, but
the carrier oscillator remains in opefation to
furnish a b.f.o. signal to the detector. [n either
mode, inactive stuges are disabled by removing
plate voltage. The transmit-reccive switch takes
care of this.

Carrier Oscillator and Balanced Modulator

Returning to Fig. I, two crystals are used in
the crystal oscillator so that the carrier may be
shifted to place either upper or lower sideband
in the passband of the filter. These crystals are
normally supplied with the McCoy filter as
package. The two frequencies may be trimmed
{o the proper spot in relation to the slope of the
filter characteristic by means of the trimmer
capacitors (Cy and Cq) shunting the erystals.

The balancing and output-coupling circuits
of the balanced modulator are slightly different,
and the values used also deviate somewhat from
those normally shown for the BARS or 7360 in
this upplication. More trouble was encountered

QST for
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Fig. 2—\.f. and frequency-conversion circuits. Fixed capacitors of decimal value are ceramic; others are silver mica,
except * indicates ceramic. Resistors are ¥2-watt composition. See Fig. 5 for heater connections.

Cs— Air-trimmer variable (Hammariund APC-140-B).

FLi—9 Mc. crystal filter (McCoy 32B1).

Li—20 uh.—Approx. 45 turns No. 30 enam., close-wound
on form taken from National R-33 100 uh. r.f.
choke. See text.

in this portion of the circuit than in any other.
‘Trunstormer 7'y was originally a standard 10.7-
Me. i.f. transformer. The plates of the GARS
were shunt-fed through 68K resistors, and the
plates coupled to the primary of Ty through
0.001-uf. capacitors. \With this arrangement, the
output from the crystal tilter was very low, and
the carrier suppression was poor. (‘The trauns-
former was never designed for this applicution,
so it can't be blamed.) A 10.7-Me. discriminator
transformer was substituted. The secondary is
bifilar-wound, which is one point in its favor. All

August 1963

Lz—18 turns No. 22 enam., close-wound on ¥g-inch iron-
slug form.

R2—Linear control.

Ss—Same as Si.

Ta, Ts, Ts, Ta—10.7-Mc. i.f. transformer (Miller 1463).

internal capacitors were removed, und the scc-
ondary was used as the center-tapped primary.
With this revision, the results were much im-
proved. The currier suppression was better, und
the output from the crystal filter was more than
adequate. An r.f. probe. connected to the output
of the 12BY7 driver, was used to measure the
carrier suppression. The measured suppression is
about 40 db. below the peak output. The mini-
mum reading apparently is limited by the various
heats produced in the 6BAT mixer. At any rate,
the effective suppression is better than 40 db.
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Fig. 3 — Transmitting driver and final-amplifier circuits. Antenna connection to receiving r.f. amplifier is taken from the
input side of the transmitting pi network. On transmit, the t.r. relay (K Fig. 5) applies —75 volts bias to the receiving
r.f. amplifier to protect it from the transmitter signal. Capacitors of decimal value are ceramic; others are silver mica.

Cs—Double-spaced midget variable (Hammarlund MC-
35-SX or similar).

Cs—NPO ceramic trimmer, 1.5-7 pf. (Centralab 822-EZ).

Cs, C3—7500-volt ceramic (Centralab 850S-50Z).

Co—5000-volt ceramic (Centralab 853-20Z),

Jj2—Coaxial plug-in connector (UG1051 /U).

Judging from the ratio of maximum to minimum
readings on a field-strength meter. I am inclined
to believe that the formula sometimes used to
calculate carricr suppression of sideband rigs is
the same one frequently employed in determining
gas mileage.

Modulation is accomplished by applying audio
voltage to one of the ARS8 deflectors. The re-
quired a.c. voltage is something less than 10 volts,
and this is easily obtained by using a carbon
microphone und an input transformer. The volt-
age for the microphone is taken from the 12-volt
circuit through an 2C filter. T have wlways fu-
vored the carbon microphone for mobile opera-
tion. "L'he cost is low and output is high enough to
eliminate a preamplifier. There is never any r.f.
feedback as is frequently encountered with low-
output microphones and high-gain preamplifiers.
In addition, the frequency response is designed
for voice operation, and it doesn’t make much
sense to use a microphone which is Hat from 100
eyceles to over 10,000 cycles and then pass the out-
put through a filter which limits the respouse to
300-3000 cycles.

Crystal Filter

The circuit diagram supplied with the filter
shows variable capacitors connected across the
input and output. These are to be adjusted for
maximum output with the modulator unbalanced
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La—24 tums No. 26 enam. on J-inch iron-slug form.

Ls—18 tums No. 20, 1% inches long on ceramic form 13
inches in diam.

R3—Wire-wound control,

R+—200 times meter shunt.

S4—Same as Si.

Z;—35 turns No. 18 wound on associated 100-ohm resistor.

and using the 9001.5-ke. crystul. However, it was
found that any capacitance added to either the
input or the output of the filter cuused the output
signal to decrecase. ‘I'his is probably caused by the
fact that the 62-pf. capucitor of the filter iuput
impedance-matching network is connected across
the input of the filter.

The VXO

The tuning of the truansceiver is accomplished
through the use of & VXO, or variable crystal
oscillator. Sccuring stability in 4 mobile v.f.0. is no
ensy tagk. It must be built like a battleship with
all voltages carefully regulated. W6JAT® came up
with the unswer in his design. Use & VXO und
cover only about 30-40 ke. at the low end of the
40-meter phone band. The ecircuit used (Fig. 2)
wus originally deseribed by W3BWK,® and has
appeared in numerous sidehand applications. His
original circuit used a split-stator tuning capaci-
tor. Kxperiment showed that by making one sec-
tion fixed, about %0 per cent of the frequency
shift could still be obtained with a single-section
variable capacitor in place of the duul-gsection
capacitor. Crystals at 8 Mec. are used, with the
ghift limited to about 9 ke. The output of the
pentode scetion of the 6A WS is tuned to 16.2 Me.

5 Shall, * I”X0 — A Variable Crystal Oscillator,”” QST,
January, 1958.

QST for
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Fig. 4—Detector and receiving audio circuits. The b.f.o. signal is obtained from the carrier oscillator. Rectified audio
supplies a.g.c. for the receiver r.f. stage. Capacitors of decimal value are ceramic or paper; others are mica, except
polarity markings indicate electrolytic. Fixed resistors are Y2-watt composition. See Fig. 5 for heater connections.

Rs— Audio taper control.

At this frequency, the shift is double, or about
18 ke,

Two crystals are used in overlapping ranges to
cover from 7200 ke. to 7235 ke. ‘T'he erystuls used
ure regular ham-type units manufactured by the
American Crystal Company in Kansas City,
Missouri. They are mounted in the small CR6U
metal cans. The value of [,; must be determined
experimentally, and may vary depending on the
crystal being used, although both of the erystals
that 1 used provide about the same shift with the
same coil. Connecting the inductance L, in series
with the erystal causes its series-resonant fre-
quency to be lowered. This means that the
marked frequency of a erystal must be higher than
the required highest output frequency. It wus
determined experimentully, using some crystals
near 8 Me., that the crystals should be ordered
with a frequency about 6 to 7 ke. on the high
side. Two crystals were then ordered, one at 8122
ke. and a second at 8115 ke. Using the circuit
shown, these erystals actually cover 7202 to 7221
ke. and 7217 to 7235 ke. after mixing with the
9.0-Me. signal. Nothing is guaranteed with re-
speet. to the erystals which you order. You're on
your own.

1,7 is made by tauking a 100-gh. r.f. choke and
first removing all of the wire. ‘The core is then
rewound with approximately 45 turns of No. 30
enameled wire. The actual number of turns is
adjusted until the desired frequency shift is ob-
tained. Using a grid-dip meter and a standard
eupacitor, the inductunce was found to be ap-
proximately 20 ph.

The frequency stability of the transceiver
iy excellent and the bandspread is very good,
thus making tuning slow and casy.

Final Amplifier
A 6DQ5 is used in the final amplifier (Fig. 3).
A pi network is used in the output and the tube
is neutralized. The neutralizing circuit is a little
unusual and is employed becuuse of the physical
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T;—Output transformer, 10,000 ohms to 7 ohms (Thor-
darson 24552).

problem of connecting a capacitor from the plate
of the 6DQ5 to the bottom of the tank circuit of
the 12BY7. The value of the output capacitor of
the pi network is determined experimentally, and
then the capacitor is soldered permanently into
the circuit. 'I'his saves a separate loading ca-
pacitor and makes it possible to use the bridge
neutralization circuit shown. This circuit would
not work very well with a multiband amplifier, or
one in which the output capacitor is vuariable.

The combination of ('5, (', C'y and (‘9 was
chosen on the basis of compactness and avuil-
ability. If space permits, the combination muy be
replaced by a single 150-pf. variable, or by other
combinations of fixed and variable that will give
an equivalent total. Any fixed capacitors used
should be capuble of currying 3 or 4 amperes of
r.f., such as high-voltage mica types or the 8508
ceramic types mentioned.

Drive may be adjusted by means of 3 in the
cathode circuit of the 12BY7 driver.

The 6DQ5 screen voltage is regulated by an
0A2. This regulator also controls the No. 2 grid
voltage of the carrier oscillator. The 0C2, operat-
ing from a — 120-volt source, provides regulated
—75 volts. A voltage divider in the grid-biasing
circuit of the 61)Q5 reduces this to about —56
volts.

The metering system consists of u single 0—
I-ma. meter which may be switched cither ucross
a multiplier resistor (/24) to read final-amplifier
cathode current, or to an output-indicating cir-
cuit sampling the r.f. output from the pi network.

Receiver Details

To avoid the need for an antenna-transfer
relay or switch, input to the receiving r.f. stage
(Fig. 2) is coupled through u smuall high-voltage
capacitor permanently connected to the hot end
of the transmitter output pi network. To offset
the cffect of the rather high r.f. voltage that
appears at the signal grid of the 6AX8 pentode
when transmitting, the t.r. switch applies a
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Fig. 5—Power and control circuits. Capacitances are in f., and resistances in ohms. Capacitors are electrolytic,

CR1—12 silicon units, 400 p.i.v., 750 ma. each unit,

CRz2—Silicon rectifier, 400 p.i.v., 750 ma.

Jx—Octal socket.

K1—Subminiature 12-volt 3-pole double-throw d.c. relay
(Potter & Brumfield MG17D, one pole not used).

Kz—12-volt 3-pole double-throw d.c. relay (Potter &
Brumfield KA14DY).

Kz—12-volt s.p.d.t. d.c. relay (Potter & Brumfield KASDY).

Ls—Filter choke (Stancor C2303 or equivalent).

negative bius of 75 volts to this grid. T'his nega-
tive voltage is taken from the 0C2 in Fig. 3

I am very sorry to report that this transeeiver
Jdoes not, use u product detector. A 6BA7 and
6ARS8 were tried as product detectors, but both
proved to he very microphonie. I cannot explain
this difficulty, since everybody clse seems to use
them with success. Perhaps the physical layout
had something to do with it. However, the
12AX7 grid-leak detector shown in Fig. 4 works
fine. Since the b.f.o. frequency from the carrier
oscillator is always the same as the frequency
used on transmit, the sideband relationship is the
sume for both modes. That is, when S, is set for
l.s.b., the lower sideband will be transmitted and
received. On receive, the transceiver is tuned
until the received voice signal sounds natural.
The transmitting frequency will then be very
close to that of the received signal.
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P1—Male octal plug.

Re—Slider adjustable.

Sa—3.p.s.t. attached to Rs, Fig. 4.

Tx, Ta, Tio—See text.

T11—230-volt 40-ma. power transformer, 115-volt pri-
mary used as secondary, center tap on 230-volt
winding not used (Triad R-29A or similar).

TB1—Terminal board.

Output from the audio amplifier which follows
the detector is adequate for mobile operation.
[ have a switch mounted under the dash which
transters the speaker from the broadeast reeciver
to the transceiver.

A.gc. voltage is obtuined by rectifying the
audio drop ucross a resistor shunting the output-
amplifier load. The rectified voltage appeurs
across a 100K resistor shunted by o 0.25-uf.
cupacitor. A larger capacitor at this point would
provide smoother operation, but I did not have
space for it. A.g.c. i8 applied to the r.f. stage
¢ Fig. ) only, but it is effective and eliminates the
necessity for reaching tor the manual gain control
when a strong signal hits the front end.

Power Supply

Fig. 5 shows the circuit of the power supply
and control system. The power-supply is a little
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unusual, and should be of interest to anyone
contemplating a mobile sideband transcciver.
WSDLD and WSWFIH® deseribe the use of an
alternator for supplying the power for u high-
powered mobile transmitter. [n their case, they
used a speciad high-output unit eapuble of supply-
ing over 750 watts. I use the alternator which is
standard equipment in my car. Tt is rated at 30
amp., or aibout 400 watts. T'his is still plenty for a
transceiver rated at a peak input of about 100
watts.

Automobile alternators have three-phase out-
put. They ure Y-connected, but the neutral is not
used, although it is brought to a terminal on soine
makes. The alternator eontains six silicon diodes
which convert the three-phase a.c. to d.c. When
the alternator is operating at normal output, the
a.e. voltage, line to line, is close to 1) volts.
Measuring from line to neutral, it would be close
to 6 volts. I opencd my ulternator und soldered
three No. 10 wires to the a.c. output, uhead of the
rectifiers. The rectifier connections were not
disturbed, so the alternator functions in & normal
manner as far as the d.c. output is coucerned.

The next step was to raise the low a.c. vutput
to u higher a.c. voltage. I found three surplus
tilament transformers with 10-volt, l0-ampere
secondaries. The primary of euach is tapped at
200, 220 and 240 volts. The 10-volt secondaries
were connected in the delta configuration and
then connected to the three wires from the
alternator. The 220-volt taps are used and the
primaries are connected in Y. Using the neutral,
this stepped-up a.c. is applied to a three-phase
rectifier consisting of 12 silicon diodes, 2 diodes
per leg. ‘The resulting d.c. output. is approximately
600 volts and 300 volts. Beeause the ripple is low
with the three-phase conncetion, very little filter
is needed. A small step-down transformer is
connected across one of the larger transformers
and produces 110 volts a.c. which is rectified and
filtered to produce the bias voltage.

The surplus trausformers work very well,
Actually, a rating of 10 volts at 5 amp. would be
sufficient. f'ransformers rated at 6.3 volts, 10
amp. with 220-volt primaries could also be used
hy bringing out a neutral connection from the
alternator and connceting the 6.3-volt windings
from line to neutral. The 220-volt primaries
would be connected in Y. However, probably
ueither 6.3- or [0-volt transformers with 220-
volt primaries are 4 drug on the market. Control
transformers rated at 12 volts 8 amp. are regular
catulog items. These may be substituted for the
t0-volt. transformers mentioned at a sacrifice of
15 to 209, in output voltage.

The efficiency of this arrangement, with rea-
sonably good transformers, is better than that
of 1 good transistor power supply. T'o gain some
idea as to the performance in this instullation,
look at the accompanying chart. The worst con-
dition is with the cugine idling and the headlights
turned on. Here, at maximum output, the plite
voltage is 400 volts and the plate current is 135

“7Prescott, Louden, " Mlobile l’;)‘;rcr Supply Ideas,” G-E
Ham News, Aug.—Sept., 1960.
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TABLE I

Engine Mode lights Low  High Final
fdle Ree. Off  265v.

fule Ree, On 255 v.

idle Trans. Off 500 v. 135 ma.
[dle Trans. On 400 v. 135 ma.
Lrriving Rec. Off  320v.

Lriving Ree. On 310 v.

Driving Trans. Of 630 v. 160 ma.
Driving Trany, On 600 v. 155 ma.

Diriving speed equivalent to #) m.p.h.

Fngine idle speed: 580 r.p.m.

Clenerator regulator set at 14,2 volts.

I'inal plate current values showt were taken with
maximun sustained modulation.

Minimum final plate current: 35 to 40 ma.

ma. for an input of 65 watts. The best condition is
with the engine operating at driving speed and
the headlights off. Here, at maximum output, the
plate voltage is 630 volts and the plate current is
160 ma. for an input of 101 watts. Using trans-
formers designed for operation over a wide fre-
quency  runge, the regulation and  efficiency
would be cven better.

Control Circuit

Referring to Fig. 5, S is the main power
switeh. This switch turns on all heaters, sets up
the 12-volt circuits for the relays und microphone,
uand operates A'p which turns on the high-voltage
and bias supplies. In this condition, those trans-
ceiver stages which are used for both transmit
and receive are supplied with 300 volts directly,
while those used on receive only uare similarly
supplied through a back contact of A, At the
same time, the a.g.c. circuit from the audio am-
plifier is connected to the recciver input stage.

Switching from receive to transmit is controlled
by a d.p.s.t. togele switch (or p.t.t. switch) at the
microphone. This switch closes the microphone
circuit and simultancously operates Ky, A shifts
the 300-volt line from stages which operate on
receive only to stages which operate on transmit
only, und simultancously operates K3 which
switches the 600-volt supply to the final amplifier.
At the same time, A’y switches the grid return of
the receiver r.f. amplifier from a.g.c. to a fixed
bias of - 74 volts to protect the umplifier tube
us deseribed carlier. Since Ay cuts off the plate
supply to the audio amplifier, the speaker is
muted.

Construction

The transceiver is smull in size. In fact, it is too
small. There i3 not enough room to work in
cusily and not enough metal surface und ventilu-
tion to adequately dissipate the heat generated
by the tubes. The cabinet should have been a few
inches deeper. [ solved the heat problem by in-
stalling a small 12-volt blower direetly behind the
transceiver. This blows on the low-level part of
the chassis.

The cabinet is an LMB type W-1C. It measures
814 inches long by 644 inches wide by 6 inches
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high. Large holes were cut in the top and sides,
aud then pieces of petforated metal were riveted
over the holes. This helps considerably with the
ventilation. ‘T'he photographs show the parts
layout. It took a lot of plunning to get all of the
neceegary parts into the small space. The bal-

anced modulator and erystal oscillator are
shielded from the rest of the circuit, The receiver
front end is also shielded from the 9-Me. ampli-
fier strip. The 6DQ5 is shielded from the balance
of the circuit. No difficulty was experienced which
was trazed to a lack of isolation or shielding, so
the p ecautions were probably worth the etfort.

There isn't much spare available for the final
amplifier. The 6DQ5 is mounted horizontally
with the tank coil and capacitor above it. The
tunk coil is wound on & surplus ceramic form and
is not atfected by the heut. The fixed capacitors
consist of three high-voltage ceramic capacitors
mounted iuside the coil form. These wulso ure not
bothered by the heat. Air-wound coils, using
plastic strips for insulation, would not be suituable
for this rig, although they work fine where there
is andequate ventilation.

The cabinet, which included the chassis, wus
purchased in the unpainted eondition. All of the
holes were cut and the ventilating grilles riveted
on, und then all of the metal pieces were puinted
with hammer-tone paint from an aerosol ean, It
is not difficult to get u good-looking paint job
this way, aud there is no worry about scratching
the paint while the holes are being cut.

Alignment

A signal generator is not. required for tune-up
since there is already «a built-in oseillator. Only
two pieces of test equipment are required. The
first i8 a vacuum-tube voltmeter with aun r.f,

18

Proceeding from right
to left around the outer
wdge of the chassis, the
sideband crystals are
close to the panel, fol-
lowed by the 6ARS, T,
the sideband filter, the
first 12BAS, T, the
6BA7 transmitter mixer,
Ts, the 12BYZA driver,
and Lz. To the left of
the sideband filter are
the second 12BA6 and
the 6AX8, with Ty still
farther to the left, and
Ts just visible to the
right. The VXO range
crystals are below the
VXO tuning capacitor.
The detector and re-
ceive avdio section oc-
cupies the space to the
rear of the meter.

probe attachment. The second is o grid-dip
meter with reasonably accurate calibration.

The use of the commerciullv-made r.f. trans-
formers suves a lot of time and trouble, They are
small, well-shielded, und do not take up much
space below the chassis. Using the additional
external capacitors shown in the circuit diagram,
they will tune to the required frequency with no
time-consuming cutting and trying.

T'he first thing to adjust is the balanced modu-
lator. The 9.0-Me. oscillator must be working,
und this can be checked by measuring the r.f.
voltage ut the cathode of the 6ARK. No volt-
age, no oscillation. The VXO should be dis-
ubled to avoid any possible stray pickup from it
during the null adjustments to follow. Initially,
cupacitor ('3 is disconnected. T'he earrier switeh,
8., i8 closed. This produces just cnough carrier to
facilitate tuning the transmitter with the uid of a
field-strength meter, and makes it possible to tune
the rig without danger of exceeding the dissipa-
tion rating of the 61Q5. Connect the r.f. probe
uceross the secondary of 7, and peak the tuning
slugs for maximum output. Move the r.f. probe
to the grid of the 6BAT transmitter mixer, und
peuk the primary of 7’3 (the secondary of T is not
used). Now repeak the primary and secondary of
T'1. set the trimmer ((';) across the R098.5-ke.
erystal to about half capacitance and switeh this
erystal into the eircuit. 'The preeise setting of (/)
requires a frequency meter like an LM or BC-221.
[t is possible to get additional carrier suppression
by inereasing the cupacitance of the trimmer.
There will be some sacrifice in audio quality if the
frequency is set more than 10 db. down on the
slope of the erystal-tilter pussband. This sume
adjustment will be required in (s with the 9001.5-
ke. erystal switched in, but in this case the ca-
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This view shows the
final-amplifier assem-
bly. The 6DQS and
pi-network coil are
mounted horizontally
from a bracket. The
trimmer capacitor s
for neutralizing.

pacitance is increased to move the frequency up
the slope of the filter and thereby provide less
attenuation of the carrier. The 8998.5-ke. crystal
will be used most of the time, since this is the onc
required to generate the lower sideband. After the
transceiver is in operation, a check with a local
station will be helpful in setting the erystal trim-
mers. Move the carrier frequencies as far down
the slope of the filter as possible while still retain-
ing acceptable quality. The local station will be
able to tell you when you have goue too far.
Now open Sa. Adjust the halance control, £y,
for minimum output. Before making further
adjustments, whistle directly into the mierophone
and note the reading on the v.t.v.m. All sub-
sequent adjustments of the balanced modulator
should not affect this maximum reading more
than about 10 per cent. Now conncet trimmer (3
to one of the plates of the GARS, Start with o
minimum setting aund increase the capacitance.
If the output does not decrease, try connecting
the capuacitor to the other plate. In all of these
final adjustments of the bulanced modulator, re-
member that & null is desired, not just reduced
output; that is, adjusting ('3, £y, or the coil slugs
in one dircetion should cause the output first to
deereuse and then to increasc. The null is the
minimum reading. DDon't make the mistake of
assuming that any deerease in output is an im-
provement in the null reading. Readjustment of
the primary and sccondary slugs of 7y muy
improve the null. Just be sure that you are get-
ting a null and not just decreasing the output by
detuning the circuit. All of the null adjustments
interact to some degree, so keep making adjust-
ments until there is no further improvement.
Now get the VXO operating, Assuming that
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the circuit oscillates, and the value of /7, is set
as described eurlier, the only adjustment to make
ig in /15 With the power off, use the grid dip
meter to set the frequency of L to approximately
16 Me. T'urn on the VXO, conncet ther.f. probe
to Pin 2 of the 6BA7 and adjust Lg for maximum
output. Clonnect. the r.f. probe to the No. 2 grid
(Pin &) of the 12BY7 driver. Close S; and peak
the primary and sccondury of 7's for maximum
indication. Be careful that these cireuits ure not
being tuned to 8.2 Me. instead of 7.2 Me. Cheek
by turning off the carrier switch. The meter read-
ing should full to a very low value. Re-udjust Ly
for a maximum reading also.

Move the r.f. probe to the input grid of the
6DQ5. During all of these initial adjustments,
remove the plate and sereen voltage from this
tube. Adjust /.3 for maximum indication and
readjust the primary and secondary of T's.

The final plate tank circuit is next. Cheek the
tuning range of this circuit with the grid-dip
oscillator. Set the ncutralizing capacitor, (g, ut
minimum value. Connecet a 52-ohm dummy load
to the antenna terminal. With the 6DQ5 filament
on, but all other voltages removed, apply excita-
tion to its input grid. Conneet the r.f. probe to the
plate. Adjust the tuning capacitor (‘s for maxi-
mum reading. If this oceurs with ('s set at maxi-
mum or minimum capacitance, the output eireuit
is not tuned to the correct frequency. Now adjust.
the neutralizing capacitor for & minimum reading,.
After the antenna is connected and the rig is on
the air, some additional adjustment of the neu-
tralizing capacitor may bhe necessury since a
change in the output capucitance will unbalance
the bridge neutralizating circuit. Some adjust-
ment of the vutput capacitor may be required to
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suit o particular installation. Try 820, 1000 and
1200 pf., and sce how much difference they make.
The author found that @ 0.6-uh. coil connected
from the hottom of the whip antenna to ground
made a noticeable improvement in the output.

The remaining adjustments are for the receiver
section. A modulated signal generator would
help. Just peak Ty and T's for maximum output on
a received signal. No further adjustment of the
receiver is necessary. All of the tuned cireuits
uperate at. 7 Me. or higher, so there is no need to
adjust them in normal operation since the VXO
covers 1 runge of only 35 ke.

Without going into excruciating detuil, thut's
about it us far as the alignment and adjustments
ure concerned. The assumption is made that :ull
bugs have been removed before the final align-
ment is attempted. Anyone who has cnough ex-
perience to start the coustruction of a single-
sideband transceiver should know what to do
wwhen he rups into trouble. If not, he'd better not
start.

Afterthoughts

Aly transceiver is installed in the ear and is
heing used daily. Results have been very good,

although not any better than commereial equip-
ment having the same power rating, of course. [t
is & very pleasant surprise to tind that you can
regularly contact. stations who would normally be
beyond your range for a.m. It wulso works the
other way. The sideband stations will come
through local noise which would ordinarily mudke
a.m. reception difficult, if not. impossible.

I had the usuxl amount of troubles before the
transceiver was operating in a satisfactorv man-
ner. some design changes had to be made and the
eircuit shown in this article is not the same one
used at the start of the project. There may be
some concern about the unused triode sections of
the 6AWS and the 12ANX7. The fuct is that they
just aren’t used. Original plans included the full
use of all tubes. It's better ta have room for tubes
vou don't need than to have nced for tubes for
which vou don't have room. Or something like
that,

A drawing giving the chassis layout has been
purposely omitted. Benefit hy my experience.
Use a larger chassis and cabinet. llse parts on
hand where you can. You areu’t going to he uble
to find some of the exact parts which I used. T
have a larger junk box than you do. @5

VE3DUU tells us that the **I'wo-Bund Station
for the V.h.f. Reginner,” which has long since sold
out all back issues of 87 for July through October,
1061, is popular in Cunada, too. He has u design for
the trausmitter, modulator, power supply, standing-
wave bridge and control ecirenits, modified for Cana~
cdinu  components, und intended for one-chassis
mounting. A print of the lavout, and top and bottom
photographs, will be supplied to interested Cunadian
amateurs for $1.00 per set. Address Albert Jensen,
VE3DUU, 1076 (ilengrove Ave., Toronto 19, On-
tario. The reprint of the four ()S7T uricles, together
with matching templates, is still available from
ARRL at 50¢.

A A4-page cumulative index to QN7 iz uvailable
for 25¢ postpaid, covering the vears 1951-1962. Re-

quest. your copy from ARRL Hgq., 225 Main St.,
Newington, Coun,

KN3VVG is interested in forming a Novice Net
ou 3745 ke. Checke in at 2400 GMT Fridays.

R K

WA2EJT, WA2ANU, and K2TDH went on an
unscheduled hidden transmitter hunt recently, try-
ing to locate the source of an unmodulated carrier
which had been on 3900 ke. for more than five
hours. They finally loeated the offending station,
awakened the tired operator, and the dead earrier
left the air. The ham had operated all night the
night before and had fallen asleep.

The club station of the Las Vegas (Navada) Radio Amateur Club is located in the fabulous Thunderbird Hotel, which
provided complete facilities, equipment and antenna. Amateurs who are guests at the hotel may operate the station
under the jurisdiction of an authorized club member. At left is a view of the multi-element, multi-band rotatable antenna
arcay atop the hotel. At right Mel North, W7FJN, station trustee, has a go at operating from the temporary console.

That's W7PBV, Nevada SCM, in the mirror.
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DXCC 500

BY JOHN G. TROSTER,* W6ISQ

H, honorable Jocko, unworthy arms dropping
LA off from turning honorable generator.”

** Jasy, Suki, old boy, where's your old zip?"

“Scnor, I no can hold thecse wire up mucho
longerrr — zee islan’, she be scenking quecker
now, Ze waves she break over my hade.”

“Kasy, Pedro, won't be long now. Don't let the
wire dangle in the water.”

“RBitte, Herr Ditten-Dotten Macher, frappen
zie der key, der lava is kommen sehr schneller
und closer . . . ist geroasting mein gerunter.”

“All stout fellows, aren’t they? Volunteers,
too! Hold on 4 minute, fellas, I'll tell these people
about our terrible troubles.

“Yu sce, it all began when this little voleano
erupted right here out in the middle of the
oceun! One day there was nothin’. Next day,
bang, here's a new little island. This little islund
wus put under UN suzerainty. Didn't think I'd
know that word, huh - - well, it's a word meuning
— nuts, you look it up. I gotta get going here.

“Anyway, some fellas decided that this terri-
tory, this new baby island, oughta be operuted
by the United Nations for the world of science.
They wanted to study how life would start up,
va know from absolutely nothin’ ou u new island.

“So they got a real good zoologist to hunt up
ull the zoology stutf around here. That's Pedro.
He's the guy out there in the waves holding up
that end of the antenna.

“Then they got Herman, the guy up there on
the side of the voleano. Yeuwh, right there in front
of that wall of lava. Herm's u real good vul-
cunologist -— looks down volcanos, ya know.

“Then they had to have a biologist to look
around for all the biologiculs on the new little
island here, so they got Suki here. Yeah, he's the
fella here in the rowboat grinding the generator.

“Well, like ya know, it wusn't long before the
DXCC committee up at old ARRL got tangied
up in the act — is the new island is, or is it ain't
@ new country? Well, they sgreed to muke this
buby island a new country. Made 'er number 500,
but they also suid she’s the last DXCC country!
I'hat’s right — no more new countries, ever. ‘This
is the lust in a long line of DXCC countries! If ya
don't work this little bitty voleano, well . . ."

“Herr Jocko, der wall von lava ist schrrr
hotter.”

“Righto, Herm, keepen zie on der shirt.

“See how fast ya pick up the lunguage when ya
work around these scicnee guys'

“Oh me, how did I get here? Well, yu know
tius and Dunny was pretty busy. So the League
begged me to come out here and handle this one.
Yah, the League said 1 was ‘expenduble’ — but [
told ’em, ‘nah, save your money, put it in the
Headquarters Building frund. I'll do this one us
me civie duty.
¥ 45 Laurel Street, Atherton, Calif.
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“Well, anyway, we got so carried away in our
studies here we forgot about the radio. That is,
until the island began to erupt again, and then
began to sink! Well, T can't let the fellas down
out there in radio land. Ya know, give some of
"em a call for their 500th DXCC. After all, like 1
gaid, ‘this is the last of u long line.

“So here I am trying to malke contact . . .

“Herman, don’t let go, a little lava never hurt
nobody — not since Pompeii, I guess.

“Hey, Pedro . . . stout fella . . . hold on a
bit more. oooops, somebody throw him u life
preserver. KKeep the wire out of the water, Pedro.

“OIS, boys, all systems go. C'Q CQ C'Q de
WGISQ/UNV (oh yeah, that's for (United Na-
tions Voleano).

“Turn Suld, turn. Can just barcly make out

. . uppen zie der antenna, Herman . . . gut.

“Ah ves, there's WOGPB . . . WIFH | . .
PY2CK . .. KV4AA . .. W2QHH .. . my
gosh, I'll bet. we're running more power than
he is. All therc. All DXCC 499 hoys too . . .
WOBRD . .. he must be lost ’er sumpin.”

“Pronto call sometheeng, Senor Jocko, I theenk
I sce ze beeg shark comeeng up queek . . "

“There’s W8IIN . . . W4KFC . . . WIIOP

.. Gee, maybe this is Sweepstakes weekend.”

“Sehnellll, Herr Jocko — der lava ist geroust-
ing der sitzer . .7

“Who shall T call? Only time now for one (30.
Whoever I eall will be the only station ever to
get. DXCC 500. Never have another chance to
work this islund. It's going down fast now. Ya
gotta pick one. Make it right. Boy, this water is
cold!"

*“Senor, you'm better call ze stashun queck
pronto. Thees beeg shark makeeng ooogles ut
meee!

“Wie callen zie, Jocko? Wie machen zie num-
mer 5007

“Well, here’s one. OK, fellus, OK . . .
gouna eall . . .

I'm

(Continued on page 138)
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The semiconductor power supply uses a string of silicon diodes and a bank of 450-volt electrolytic capacitors. The diodes
are mounted on the pre-punched terminal board mounted between the transformer and the capacitors; in this view only
the equalizing capacitors and resistors can ke seen, The small switch at the right foreground is the interlock.

Inexpensive Power Supply for a
Kilowatt Linear

Using Silicon Diodes in a Voltage-Doubling Circuit

BY BYRON GOODMAN*, WIDX

fiers and swinging-choke power-supply tilters

is likely to take one look at a semiconductor

kilowatt power supply and say, *““Stand back! Tt.
will blow up if anvone turns it on!"

‘The reetifiers are too small. There is no swing-
ing choke. {In fact, there is no choke at all)
There is no reetitier filament transformer, with
10,000-volt insulation und the uttendant bulk,
not. to mention the insulation problems and the
tube sockets. 1f vou’re nostalgic, you will miss
"% Apsistant Technical Editor, ¢ST,

Nyox® brought up on mereury-vapor recti-
L &.

The 3-10007, grounded-grid amplifier in
the 1963 Radio Amateur’s ilandbook is a
compact little powerhouse just over one
ecubie foot in velume. The companion
power supply, described here. uses sili-
con-diode rectifiers and is even smaller.
Even if you don't run your rig up to the
legal limit, you can apply these power-
supply principles.
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the blue flash of the murky-vapor rectifiers, but
if vou're practical vou'll love the compactness
and economy of a gemiconductor supply.

The power supply shown in the photographs
does w beautiful job of gupplying the necessary
plate power for a 3-1000Z grounded-grid linear
amplifier (3000 volts at 330 ma. indicated peuks,
600 ma. or 8o actual). ‘The power supply could
have been built with a couple of silicon reetifier
units rated at 4000 volts p.i.v. (and costing $18
cach), but instead it was built with 16 500-p.i.v.
units costing 84 cents each (a total of $13.50).
That's one of the first lessons you learn with sili-
con rectifiers: use 2 mess of inexpengive ones in-
stead of a couple of expensive ones. Of course
there are u few considerations when « lot are used,
but we'll get to them later.

The reetifier used in the power supply is the
1IN 1754, rated at 500 p.i.v. ( peik inverse voltage )
and 500 ma. d.c. up to 75” %, The recurrent peak
rating i8 5 amperes, und the allowable *‘turn-on”
transient of 2 milliscconds duration is 35 umperes;
all this in a pig-tailed unit about the size of o 1-
watt resistor. The data sheet for the rectifier
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shows the curves of Fig. 1 a8 ““{ypical character-
istics.”” Note that with u pair of 50-uf. capacitors
in the filter the static regulation isn’t anything to
brag about, but up at 250 uf. it gets to be pretty
flat and it isn't too bad at 100 pf.

All very well, you suy, but 350 volts isn’t 3000.
Correct, but it isn’t as fur away as you might
think. Suppose, for example, that we use u trans-
former with a secondary voltage of 1100. This is
714 times 150 and, since 711 rectifiers are hurd to
utilize, we'll go to 5. Eight IN1764 rectifiers in
series will handle 711 times what one will, with a
little sufety fuctor. (There wre other considera~
tions, to be discussed later.) To limit the surge
current, we will increase the limiting resistor 714
times (71{ X 6.8 = 50), and for « little thermal
safety factor we will use 50 ohms in series with
ench rectifier string instead of making a single
resistor work on both halves of the a.c. cycle.

The “other considerations” mentioned carlier
are cquulizing resistors, to wash out minor variu~
tions in back resistunces, und bypass capacitors to
protect aguinst voltage spikes.! Half-megohm
hulf-watt resistors uud 0.01-uf dise ceramic en-
pucitors are connected across cach silicon diode.,

Filter Capacitors

In the filter department, one more or less takes
what he cun get. In this cuse, what one can get is
un effective tilter of 30 uf., obtained by counecting
eight 240-pf. 450-volt. electrolytic cupucitors in
mi‘,‘ici's.er, “Semiconductor Rectifiers”, QST, July, 1961,

INI7T64

R
6.8 OHMS

C.C. QUTPYT VOLTS

, —
T T
ook [ \ya_LW,J_L ‘___J
o ol 02 o3 0.4 0.3 0.6
D.C. LOAD AMPERES
Fig. 1 —Manufacturer's curve for the RCA 1N1764 silicon
diode in full-wave voltage-doubling circuit.

series. ‘This filter is quite adequate for use with
« sideband amplifier or e.w. output stage; if used
with un a.mn. transmitter (on modulator or modu-
luted stage) additional tiltering might be re-
quired to bring the hum down to an acceptable
level. In sideband service the supply with the til-
ter as shown behaves beautifully, und the indi-
cated voltage drops from 3000 ut idle (180 ma.)
to not less than about 2800 on voice peuks
(350 ma.).

The Practical Circuit

The cirenit for the actual power supply is
shown in Fig. 2. The transformer is made by the
Berkshire Transformer Co., Kent, Conn., and is
avuilable directly from them for $50. In service

In this view four filter capacitors have been removed to show how the silicon diodes are mounted on the terminal board.
The meter mounting bracket is held to the base plate by two of the bolts that run through the feet of the transformer.
Normally o perforated metal cover protects the power supply; there is a hole cut for observation of the voltmeter.
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Fig. 2—Schematic diagram of the 3000-volt power supply.

Ci1~C4—240-uf. 450-volt electrolytic (Mallory
CG41T450D1).

Ki—D.p.s.t. relay, 25-ampere contacts (Potter & Brumfield
PR7AY, 115-v.a.c. coil).

P1—Coanxial plug, UG-59B /U (Amphenol 82-804).

Ri, Ra3—50-0ohm 25-watt wirewound (Ohmite 0200D).

Ry—Selected 0.47- and 0.68-megohm, Y2 watt, in series.

with the 3-1000Z amplifier it is hardly warm to
the touch, testifying to its efficiency and con-
servative ratings. Dual primaries are included,
to permit operation from either a 115- or a 230~
volt line. The higher voltage is recommended.

The filter capacitors are culled ‘“computer
grade’’ capacitora; the 25K resistors across them
serve both as the bleeder resistor und the equaliz-
ing resistors. In operation, the idling current of
the amplifier (180 ma.) further bleeds the supply.
The 0-5000 voltmeter is included to comply with
the FCC regulations. It is o good idea to get into
the habit of watching the voltage decay when the
power supply is turned off; in this way you are less
likely to get mixed up with a residual charge in
the capacitors. An interlock switch in series with
the relay makes it necessury to replace the cover
before turning on the supply.

‘'he 10-ohm resistor between the negative
terminal and chassis allows plate-current meter-
ing in the negative lead with no difference in po-
tential between power-supply chassis and ampli-
fier chassis.
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51—S.p.s.t. miniature switch {Acro BRD2-5L).

Ti—1100-v., 0.3-amp. transformer, dual primary (Berk-
shire BTC-4905). See text.

25K, 20-watt resistcrs are Ohmite Brown Devil 1845,

470K resistors are '4-watt, 0.01-uf. capacitors are
1000-volt disk ceramic.

Construction

The power supply construction is not critical,
of course, and the main considerations are ade-
quate insulation and safety precuutions, As can
be seen from the photographs, the string of silicon
ciodes and their associated cupacitors and resis-
tors are mounted on 1 3 X 91{-inch strip of pre-
puncbed terminal board ( Veetor 85(i24EP), with
push-in terminals (Vector T28) scrving uy tie
points. The rectifiers are mounted on one side
of the bourd, the resistors and capacitors on the
other, I'he strip is mounted ot the (2 % 13 X Lg-
inch aluminum base plate with o puir of panel
brackets ( Raytheon MB-128).2

The pair of 50-ohm resistors is mounted on a
714 % 134-inch strip of pre-punched terminal
bourd, supported by two 14-20 bolts, 5 inches
long, that replace two of the original trapsformer
bolts. This strip also serves as a stop to prevent

2 The Mallory capacitors and the Vector and Raytheon
products may not be found in ordinary mail-order cutalogs
sent, to awateurs. They are listed in the Newark Electronics
catalog No. 73 and other industrial catalogs.
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the cover and the resistors coming in contact.

"The bank of eight 240-uf. capacitors is ingulated
from the base plate by a sheet of 434 X 9 % L{-
inch clear plastie (Lucite or Plexiglas). A similar
sheet with clearance holes is mounted higher and
holds the capacitors in place. The 25K bleedcr re-
sistors mount, on the vupucitor terminals.

‘The high-voltage cable running to the ampli-
fier is a length of TV(3-8/U terminated in » hLigh-
voltage coaxial plug (UG-59B/U). At the power
supply end, the braid is pecled back for about
a foot on the insulating material, to provide a
suitably long leakage path. Disregard of this small
point may result in voltage breakdown along the
surface of the insulating material. The shield briid
is connected to the base plate, which serves as the
chassis ground. Wires to the a.c. line should be
No. 14 or heavier (we used a cable marked *14-3
T'vpe 8J 300 V), and No. 16 wire will sutfice for
the control wiring.

If desired, u precision resistor can be used for
Rz, the voltmeter multiplier. However, we merely
selected stundard 2)-percent resistors until we
had the value that gave a correct reading.

Initially we had some slight fear that turning
on the power supply would result in surge cur-
rents that would exceed the ratings of the diode
rectifiers. However, measuring the surge current
with an oscilloscope indicates that the surge
current runs about 12 to 15 amperes, well below
the ratings. The 50-ohm resistors and the re-
actunces of the transformer windings do v good
job of limiting the surge without causing ex-
cessive regulation, T'he mechanieal design and
construction of the supply wuas done by Robert
A. Smith, WILLF, Simsbury, Conn.

Safety Precautions

It should be unnceesgury to point out that a
3000-volt power supply with o 30-uf. filter cu-
puacitor is a lethal deviee. There is no such thing
as a “slight eleetrical shock” from a power sup-
ply like this one. Muke nbsolutely certain that
the voltmeter indicution has cousted down to zero
hefore removing the protective cover or touching
anything remotely connected to the high-voltage
lead. Kven theu it is 4 good idea to use u “short~
ing stick ™ across the output us u double check.

‘a-Stravsas

A QST author aund Nationul Bureau of Stand-
urds researcher, Dr. Kenneth L. Bowles, KOCIQ,
wus recently awarded the annual Boulder Scien-
tist Award, given by the Boulder (Colorado)
Chapter of the Neicntitic Rescarch Socicty of
America. Dr. Bowles wus cited for his obscrva-
tions concerning the use of high-power radar to
vbserve electron scattering in the ionosphere.

—- ¢ ¢ m

More television exposure of amateur radio—this time

from Argentina. LUGDGM, LU5BAC, and LUBACL are

shown in the demonstration booth, on stage at Channel 9

in Buenos Aires. During a five-hour show, the Radio Club

Belgrano members who participated were in QSO with
numerous LU and OA stations,
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o YNow Apparatus

Mobile Power-Supply Kit

The BI* Klectronics transistorized mobile power supply
will deliver 150 watts continuously at temperatures to 130
degrees I, An interesting feature of the kit is that the toroid
power transformer is wound by the builder. The photograph
shows the kit components, including the punched aluminum
chassis, some black clectrician’s tape and, in the foreground,
the articles for winding the toroid.

All of the wire for the toroid is factory measurcd to
length, und the toroid core is already enclosed in a plastic
case ready for winding., All that the consiructor is required
to dois actually wind the wirc on the form. The high~voltag~
secondary winding, consisting of 135 feet of wire, comes
wrapped on & 12-inch shuttle which simplifies the winding
process. bten by-step mqtrucnons arc mcludod in the kit for

- winding the toroid
and forassembling
the remainder of
the power sip-
ply. C'heck out,
trouble shooting,
installation in-
atruction, schewu-
tic and pictorial
drawings are con-
tained in the nine-
page instruction
pamphlet.

\ T'wo models nre
available in kit form. model PC-1 and PO-2. Specifications
of the two models are us follows:

PcC1 pPC-2
Input 11 to 13.5 v.d.c. 11 to 13.5 v.d.c.
Voltage neg. ground neg. ground
Input 14.5 amp. full 14.5 amp. full
("urrent load at 12.5 v, load at 12.5 v,
Outputs 500 v.d.e. at 600 v.d.c. at 250 ma.

300 ma. or 600 v.d.c. at 165 ma.
500 v.d.e. at 300 v.d.c. at 165 ma.
200 ma. and
250 v.d.c. at
200 ma.,

Eflicieney for both models is rated up to 85 per cent at full
Inad. Ripple is8 less than 1 per cent. Both models measure
2w 4 X 6 inches and weigh slightly over one pound. The
power-supply kits are made by BI Llectronics, Box 602,

Cardiff, California, — &, L. C,
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one on frequency.

Satisfactory stability with variable-frequency control involves both mechanical and
electrical considerations, and the likelihood of trouble increases with the operating
frequency of the transmitter. These facts explain why most v.f.o.-controlled v.h.f.
rigs sound considerably less than perfect to the critical listener. The design shown
here takes the necessary electrical precautions and pays more than the usual atten-
tion to mechanical rigidity. The operator will not need to hold his breath to keep this

A V.F.O. for 50-Mc. Transmitters
Electrical and Mechanical Stability at Moderate Cost
BY CHARLES M. MOODY, * W3TXF

6-meter rig, here is one that ig not ouly inex-

pensive and fairly casy to build, but ig also
designed to tuke rough treatment. Ciood fre-
quency stability goes hand in hand with mechan-
ical stability, and the mechanieal aspects were
given u lot of thought when this v.f.o. was de-
signed.

The tuning range is 8.34 to 8.46 Me,, which
multiplies to 50.04 to 50.76 Mec. Most operation
in the 50-Me. band is below 50.7 Me., and it is
in the first few hundred kiloeyeles that the need
for flexible coverage is greatest. The tuning runge
can be increased readily, but smooth tuning and
wage of resetting to a preeise frequency wre lost
to some degree with wider coverage. Operation
higher in the band cun be taken care of with u
few erystals, and there is no need to cover every
kilocyele. ('perators working above 50.5 or so
will be tuning around for answers.

]:F you are looking for u stuble v.f.o. for your

Circuitry
The circuit, Fig. 1, is by no meuns complicated

*Q12 Shé]vl:\:}{(;zrzd. Clen Bllrﬁieﬁ,rm
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ur unusual. A 6AK6 is used as a Colpitts oscillu-
tor. The frequency-determining elements are the
coil Ly and the capacitors 'y through (‘5. The enil
is made from prepared stock. A tixed minimum
cireu t eapacitance is provided by the silver-mica
cupacitor (1. Adjustable padder capacitors (%
and 'y are for sctting the tuning range. A single
varinsble padder could be used here, but the
ceramic types are readily available and they are
stuble mechanically and eleetrically. The main
tuning capucitor, 'y, is driven by the vernier
dial. If u wider tuning range is desired a larger
capacitor ean be substituted for 'y, and the
padder eapacitance lowered accordingly. €' und
('s are the tube-shunting capacitors,

The output cirenit i8 nonresonuant, so that
there ean be no reaction on the tuned eireuit in
the grid, and consequently on the frequeney of
oscillation, when subsequent eircuits are tuned.
In neuarly every case the first stage of the trans-
mitter to be driven by the v.f.o. will be an os-
cillator-tripler. This stage serves to provide
isolation for the oscillutor, and there will be no
tuned cireuits at the oseillator frequency, other
than that in the grid cireuit of the v.f.0. Coupling

The complete 50-Mc. transmitter at
W3TXF. The large base unit contains
power supplies and audio equipment.
The v.f.0.described here is at the upper
left. The transmitter proper is a 10-watt
r.f. vnit for 50 Mc. taken from the
Handbook of some years back.
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Fig. 1—Schematic diagram

and parts information for the A
50-Mc. v.f.o.

C1—220-pf. silver mica.

Cz, C3—8- to 50-pf. ceramic trimmer (Cenfralab 822-AN)
C4—10-pf. variable (Hammarlund HF-15 with 1 stator

and 1 rotor plate removed).

Cs—150-pf. silver mica.

Cq—270-pf. silver mica.

C7—100-pf. silver mica.

Cs—0.001-uf. disk ceramic.

Cq, C1o—180-pf. silver mica.

to the transmitter is done through a coaxial
fitting (insulated from the chassis), Co and !y
in the plate circuit, and a short picce of coax.
("10 i8 nceded only if the transmitter circuit is
onc in which the low side of the crystal is not
grounded. It may be shorted out, and the coux
receptacle grounded, otherwise. The lcads to the
transmitter should be short, and direct, though at
a frequency of 8 Me., there is some lecway.

Provision is made for running the v.f.o.
whether or not the transmitter is on the air, so
that the oscillator can be sct to u desired fre-
quency without causing interference to others
on the band.

Mechanical Details

The v.fo.isbuiltina 4 X § X 6-inch Minibox,
which is covered with wood-grained adhesive
material available in many stores for about 50
cents a yard. It is not necessary, but it is an easy

Interior of the v.f.o0., showing the shield

box that encloses the tuned-circuit

components, center, and the tubes, in
ventilated shields, at the right.
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J1—4-pin power fitting.

Ja—BNC receptacle, ungrounded.

Li—7 turns No. 20, Y%-inch diam., 74¢ inch long (B & W
No. 3011).

RFC1—2.5-mh. r.f. choke.

RFC>—7-ph. r.f. choke.

Si—D.p.s.t. toggle switch,

Sy—S.p.d.t. toggle switch.

way to give equipment o neat finish, particularly
if aull cases are treated the same way, as was done
with the 50-Me. gear at W3TXF. It is sclf-
sticking and easy to apply, and it comes in u
wide choice of finishes. The front panel is made
of 4-inch brass, engraved and chrome plated.
Here wgain, the finish is not necessary, and was
merely a touch added for appearance. The thick
punel is desirable, however, in the interest of
mechanical rigidity, and brass iy nice to work
with.

The slide-rule dial was hundmade from mis-
cellaneous parts that may or may not be uvailable
to other builders, but a brief deseription and a
drawing are given, for what they may be worth.
A rubber drive wheel from a phonograph turn-
table was attached to the shaft of the tuning
cupacitor, (';, A picee of 34-inch round plastic
rod was turned down to a small diameter at one
end and this tip inserted in u hole in the front
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Fig. 2—Details of the various metal parts. These may be of brass or aluminum, '4s inch or more thick. All small holes
are % inch unless otherwise specified.

plate of the v.f.o. assembly, in such a position
that the rod bears aguinst the drive wheel. The
other end of the rod is inserted in a 4- to 14-inch
step-down shuft coupling, which runs in a hole in
the front panel. Turning the shatt 214 times re-
volves the tuning cupacitor 180 degrees. The
pointer and dial mechanism are shown in Fig. 3.
The dial cord is wrapped around the rod and
strung up to two pullevs, vne at each end of the
dial opening. A pointer attached to the cord rides
on u track made of thin sheet aluminum, wbout
{4-inch in back of the opening.

Mechanical rigidity and shielding are provided
by the assembly shown in Fig. 4. The coil, the
tuning capacitor, and the padders are all inside

the box-like structure ut the center. The oseillator
and voltage-regulator tubes are mounted hori-
zontally on the main chassis plate ut the left. A
terminal board on the outside of this plate earries
most of the small parts. Lead lengths within the
v.f.o. assembly are not particularly critieal, the
frequency being in the 8-Me. region, 80 rigidity is
the muin consideration. Most of the wiring can
be completed before the purts are finally fastened
in place in the Minibox. The two ceramic padders
are mounted on the inside right, cdge of the com-
partment, and may be adjusted through bholes in
the side of the case, after the unit is completely
assembled,

Opposite side of the v.f.o. Tube sockets

are at the left. Near the center of the

picture is the terminal board used for
most small components.
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Faceplate _ L Qullely
Fig. 3-—Mechanical details of the — Ureind ;ﬂ:‘ Track ack
vernier-drive mechanism used by |
W3TXF in his v.f.o. Fricticn drive andna Cap
is by means of a plastic rod and a  p, wieei - K ’

rubber drive wheel from a
phonograph tunitable. Coupling — e Alastic Rod
] 7
Plastic Rod Drive Wheel

Adjustment and Use

With power applied und with the switeh S- in
the “‘zero” position, fully mesh the plates of (4.
Using a frequency meter, or a receiver of known
c:ilibration aeeuraey, wdjust the combination of
'y and Cy so that the oscillator is ut the low end
of the desired frequeney range. It is suggested
that vou do not go below abont 50.05 Me., unless
a constant check is kept on the frequency of
operation. \When using voice be sure to stay well
above A0.1 Me. Remember, this is a variable-
frequeney oseillator; it is up to you to keep it in
the hand! The output can be varied by changing
the value of the coupling cuapacitor, C'y, in the
plate circuit. Use the smallest value that will
give the necessary drive,

In operation, the v.f.o. is fed from a 300-volt
source also used for the transmitter, and applied
to both through a relay. With Sy in the “ xmit”
pogition, the voltage for the v.f.0. comes through
the relay, and is thus applied only when the
transmitter is on. On the “zcro’ position, the
v.f.0. runs with the transmitter off. The 6th
harmonic of the v.f.o. will be found to be plenty
strong cnough for zeroing purposes, but be sure
that your receiver does not give mislcading spuri-
ous responses before relying on it for frequency
indications.

Because the vo'tage upplied to the v.f.o. is
maintained constant by the built- n regulator
there i8 no harmful effect from voltage fluctua-
tions caused by the transmitter itsclf. 'the v.f.o.

may, of conrse, be operated from a supply made
espeeially for it, or from another source such us
that used for the station receiver or converter,
Only o few milliamperes of current at 150 volts
will be needed. A different zero-xmit arrange-
ment, und possibly a different. value of dropping
resistor in the voltage regulator cireuit, will be
required if other than the transmitter supply is

used.
5 . m-i
— -
; I
Man Chassis Plate (A)
I.-'?ngk O & piaces
Coil Shieid Flate (8)
6
Front Plafe (C)
g f—
% ]
J’ 7 0 —
Front 4xsx6 Minibox
TOP VIEW

Fig. 4—Top view of the v.f.o. metalwork, showing the
chassis plate, A, the coil shield, B, and the front plate, C, in
the positions they occupy when the assembly is completed.

At the invitation of the Sears Roebuck Company, members

i

of Cleveland's Southeast Amateur Radio Club spent a recent

‘a-Straysas

weekend {Thursday thru Saturday) showing ham radio to passers-by. SEARC volunteers set up a tent-shack and rigs and
operated at a different asphalt QTH each day. Pictures show two of the demonstration locations.
The activity drew wide coverage in local newspapers, largely because of top public relations by the SEARC. Those

of you who worked K8EMY /8 are going to receive special commemorative QSLs.

ABugust 1963
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A Trap Collinear Antenna
Simple 3-Band Radiator with In-Phase Elements

BY WESLEY M.

This antenna covers the I5-, 20-, and
80-meter bands. On the two higher-
frequency bunds the antenna operates
with two extended half waves in phase
thereby realizing some gain over the
dipole operation of a conventional trap
antenna.

grain over o dipoie approximately equiva-

lent to doubling trunsmitting power may
be obtained by using a center-fed antenna ubout
114 wavelengths long (extended double Zepp).
Advantage of this is taken in the three-bund
trap antenna shown in Kig. 1. The basic antenna
is a dipole for &) meters. The traps isolate sections
of approximately 114 wavelengths for 20 and 15
meters. since the center of & 114 wavelength wire
8 not at a current loop, wire is added in the form
of a short open-wire fecder to muke the total
cogth about 114 wavelengths, thereby hrmgmg;
4 current loop at the point where the svstem is
fed by coax line. A balun is used to couple the
unbalanced line to the halanced antenna system.

Aﬁyolu‘ ARRL Handbook tells you, broadside

Trap Construction

The coil and eapacitor specifications given un-
der Fig. | should be adequate for transmitters
running at 100 wattg input or less. For higher
power, the inductance and cupucitance values
ghould be the same, but coils should be wound
with heavwr (‘onductor and ('a.pd.mtors ahuuid

¥p, () Box 118 Levuston Montaua

|..AP?ROX_*; w‘\""’w"u l-o—< APPROX, 28,57 -
h ' 2
i - l l

_..1..

BELL,* W7QB

be of the transmitting tvpe, such as the Centra-
lab 850SL type. [ made my own coils by wrapping
a 2l{-inch form with waxed paper and winding
the turns with double strunds of No. I8 wire, un-
winding one strand and cementing the remaining
turns with strips of model-uirplune glue. \When the
glue wus dry, the completed coil was slipped off
the form. At least one full extra turn shoul. be
wound to allow for pruning,.

As rhown in Fig. 2, the capacitor is placed
inside the coil, and the terminuls of both capacitor
and eoil soldered to the heads of bruss machine
serews. These screws serve to hold the assembly
central in o plastic waterproof container as shown
in Fig. 3. The container is the l-pint size com-
mouly found filled with chip dip, ice ecream, po-
tato salad, oysters and whatnot in grocery stores.
The serews are fastened in the top cover and bot-~
tom of the container with nuts. The contuiner is
suspended from un insulator at the uppropriate
point in the antenna by short lengths of wire
dropped from the insulator to the mounting
screws where they are secured by a second set of
nuts.

After mounting the traps in the contuiners,
theyv should be resonated to the designated fre-
quencies by carefully pruning the coils while
checking with a grid-dip meter. The strain
insulator with its wire wruaps must be included,
asshown in Fig. 3, since the insulator cupacitance
is in purallel w1th the trap capacitor (Nee
ARRL Handbook.) As resonance is approached,
final adjustment can be made by forming what
is left of the last turn into & hairpin, aund bending
or twisting the hairpin to alter its inductive
relationship to the main part of the coil.

14.2- Me,
TRAP

"(2 Mc

t

X

! | BALUN

RG-8/U

C1, Ca—25-pf. 6000-volt disk ceramic (Centralab DD60-
250). See text.

Li—Approx. 2 ph.—4% turns No. 18, 2%-inches diam.,
34 inch long, or 5 turns No. 18, 2-inch diam., 16
t.p.i. (Airdux 1616). See text.
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Fig. 1—Sketch showing the approximate dimensions of the
trap collinear. Wire lengths shown on left side are in
terms of feet, while the approximate wavelength equiva-
lents (electrical length) are shown on the right side. Fre-
quencies and approximate wire lengths are for the centers
of the three bands as a compromise for full-band cover-
age. It may be desirable to increase frequency for
phone-only operation or lower frequency
for c.w.-only operation.
La—Approx. 5 uh.—8 turns No. 18, 2%-inch dia., %% inch
long, or 9 turns No. 18, 2-inch diam. 16 t.p.i.
{Airdux 1616). See text.
Z;—1 to 1 balun (B&W 3975 or similar].
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Fig. 2——Trap components ready to be mounted in weather-
proof container.

Antenna Adjustment i

Antenna resonance can be cheeked by shorting
the ends of the 7-ft. open-wire line and coupling
to u grid-dip meter. Initially, the wire lengths
should be mude a foot or so longer than the
lengths shown in Fig, 1. Start out with the 21-Me.
scetions ouly, anchoring the outer end of each
wire section to one gide of a 21-Me. trap insulator
and connecting it to one side of the trap. An
additional insulator should be attached tem-
porarily between the other side of the trap insu-

lutor and the antenna-supporting rope. Then

gradually shorten the wire until the grid-dip
meter shows the desired resonant frequency.

Then udd the second sections and traps and
adjust similarly for the desired frequency in the
14-Me. band. The end sections of wire ure then
added and adjusted to show resonance at the
desired frequency in the 3.5-Me. band.

In making the antenna adjustments, do not
adjust the traps after they have once been set

with the g.d.o.; change only the lengths of the
wire sections. Devote plenty of time und paticnee
to the adjustments. The job just can't be done
correetly in a few minutes,

I use & center supporting pole, and the balun
is enclosed in @ weuather proof box mounted at
the top of the poie.

Results with this antenna have been good.
Using it in *‘inverted-vee’’ fashion, with one pole
at the center and the ends attached to bushes,
fences, clotheslines, or whutever else might be
handy, I changed directions by simply walking
the ends around to different positions Without
half trying, 1 worked 44 countries with a 1) X-60.
I'm moving to the country svon where 1 plan to
put up several of these untennas. I hope to add
reflectors too. t Well, u guy can dream, can’t he?)

=

I

Fig. 3-—The compieted 21-Mc. trap and its supporting
insulator ready for checking with a grid-dip oscillator.

- Strays “¥s.

Jim Sinclair of the Jimsin C'ompany, P.O. Box
238, Franklin, Louisiana, would like information
concerning ' KIKIKO” stamps which, he suys,
Amateur Radio stations in some countries once
issued.

Panl R. Fenner, KH6SL, retired recently as
FCC Tnspeetor for Hawaii. Mr. Fenner was hon-
ored by the Hawaii Association of Broadeasters at,
4 June [3th banquet honoring his thirty-fifth
anniversury of FCC service. Their gift to him
was an engraved microphone selected especiully
for use with hig ham rig.

Like everything in the way of lightweight bat~
tery portable gear described in @ST, the 50-Me.
hand-carried rig in June, 1963, is pulling a lot of
mail. Author K4IQU asks us to print answers to
the two most {requently-received queries:
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Where do you get those sound-powered phone
unita? Dave ordered his from Olson Klectronics,
Akron &, Ohio.

How can I put it on 2 meters? Don’t try. Per-
formance of inexpensive transistors is far hetter
on 50 Me. This problem urises with every such
article, and the answer is still the same: much
better efficiencey and lower power drain are possi-
ble on the lower band.

THIRD PARTY TRAFFIC WITH 4UtITU

Last. month in the “Happenings of the Month”
department we reported on a temporary agree-
ment permitting amateurs in the U, 8. to ex-
change unimportant personal messuges on behalf
of third parties with amateur station 4UT1ITU
in Geneva, Switzerland. The agreement has now
been extended to cover the period July 1 through
December 31, 1963.
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Making the Bug Do Double Duty

Fig. 1 —The finger levers added
underneath the bug are in-
conspicuous, but conveniently

located.

Finger Keying Consolidated

BY W. W. JOHLER,* WOUZS

cost” actuator for electronic keyers?

If vou have to lay out any cash in making an addition of this kind to your bug key, it’s
because yvou’re unable to see the possibilities in tin cans, plastic dishes, and other
housechold items. Need we say that the bug itself is not an essential part of this **no-

hobby u wise bard wrote, “Re not the first
by whom the new are tried, nor yet the last

1

] 3’mmn 15 ham radio was even dreamed of us o

to Iny the old aside.” ' Both “finger keying
a8 1 choose to call the art of sending e.w. w1th
multiple contact points closed by finger pressure

- and electronic kevers are not so new that they
cannot be unconditionally aceepted. However,
the sume scminutomatic key, or **hug,’ has been
on my operating desk for over a quarter of a cen-
tury now, and this old friend could not be dis-
carded.

This seceming conflict was solved by mounting
two Hnger keys or levers for the electronie keyer
inconspicuously on the hottom side of the buse
of the bug. Fig. 1 shows the completed job.
Basically it consists of two underslung levers,
with projecting portions for finger keying. \While
bugs differ in details of design, ull have bases,
and with just a little imagination you can do
the same with your bug and vour serap box.

#9243 Norwood Place, Kast Alton, [llinois.
¥ Alexander Pope, Lssay on (*riticism,
“+ Hints & Kinks,” QS7', October, 1962,
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The author's hug, like all bugs, is supported by
three feet — two in front and onc in the rear
center. These gave the buse wu clearunce of 34
inch. More roon than this was needed., 8o 3jg-inch
shims were placed between the fect and the base,
Kor the renr foot. this was a 34-inch thick rubber
washer. For the front fect it was strips of plastic
which have other functions described later,

Some 6D0-ohm feed-line plastic sprewders (in
hibernation sinee the start of the heam and coax
‘ng ) were seleeted for the levers. Their size,
2 % by X g inches, wus not altered, but after
the 1oh \Vd,s eompleted the exposed ends were cov-
ered with black plastie tape to harmonize with
the black plastic of the bug.

Fach lever was cquipped with a contact point,
a pivot or fulerum point, und a spring to return
the lever to position after fingering. Fig. 2 shows
the assembled lever. ‘The contaet point was made
hy cutting a strip from an ordinary tin can to the
dimensions shown in Fig. 3. With the end of the
plastic lever on top of section A, sections B and
(" were carefully bent over the top of the lever,
using a screwdriver blade rather than the fAingers
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Fig. 2—The two lever as-
semblies are made from bits of
plastic and tin can. On the
lever shown separately, the
contact (Fig. 3) is at the left and
the pivot section (Fig. 4) is at
the center. Between these two
is the spring and holder. The
supports (Fig. 6) are held at
one end by the front mounting
feet.

to press scctions B and C into position. This re-
sulted in a tight and sceure fit. Section £ was bent
upwards on a 45-degree angle und adjusted more
carefully after the final assembly.

The pivot scetion was cut from the same ma-
terial to the dimensions shown in Fig. 4. The mid-
scction of the lever was placed on top of scction 4,
and B, B, (', and (" were bent around the lever
as shown in Fig. 5. Scctions D and K were bent up
90 degrees. The exact location was selected so
that the finger levers projected out from the bug
basc about 114 inches.

The spring holder was made from a small picce
of the sume metal, 114 by 34 inch, onto which
the end of the spring — six turns from a spring
from a ball-point pen — was soldered. (The origi-
nul spring was quite flexible and had 30 turns.)
The strip was bent around the lever in the loca-
tion shown in Fig. 2. This location may be
altercd in order to adjust the tension to the op-
crator’s liking. Tn the author's assembly the
weight of three nickels (no wooden ones) placed on
the end of the finger lever will readily cause cun-
tact to be made.

Both levers were mounted on 4 common pivot.
A heavy sewing ncedle 214 inches long seemed
to be the best material availuble for this ( bless the
XYL; she has gencrously contributed tolerance
to ham radio and its gadgetry, but this was her
first muterial contribution). Holes were punched
in the upright tabs of the pivot as shown in Fig.
5, with centers about the diumeter of the needle
above the plane of the lever, Cure was tuken to
malke the holes a snug fit for the necdle. The nee-
dle was then inserted and sections D and £ folded
over to make the pivot more compact.

Supports for the pivot needle were fashioned
by sawing some scrap plastic into the shape
shown in Fig. 6. These supports also act as shims
for the front feet and are held to the base by the
same machine serews that hold the feet. Holes. to
support the necdle were bored to a depth of 3%
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inch into the sides of the supports. Spacers be-
tween the levers and between the levers and the
supports completed this part; these were of the
serap-box variety but could be made from short
scctions of 14-inch copper tubing. A convenicnt
space betwcen the finger levers is 14 inch; any-
thing greater than this results in an uncomfortable
spread of the fingers when operating.

The clectrical conneetions were made by solder-
ing flexible insulated wires to the contact points
and the appropriate lead or terminal. Thin straps
were usced to hold the leads in place. The contact
points were adjusted by bending so that they hit
against the base when the levers were depressed
1g inch.

The cleetrical connections are optional and
probably fall into one of the following:

Cage 1: The bug is used with an electronie
keyer in the “semi” position so that the bug is
operated conventionally for dashes but the elec-
tronic keyer makes the dots; the bug weight or

(Continued on page 144)
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Figs. 3-6, inclusive—Details of the contacts, pivots and
supports.
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Building Fund

Progress

The Building Fund ecampaign continued its
steady pace in June, and nearly 10,000 members
have now contributed to the fund drive. Some
amateurs have expressed econcern that the
Leugue's reccut long-term program proposula
would seriously impair the fund’s progress; the
figures do not justify that fear. Our little man on
the tower is climbing steadily, twice us fast per
dollar of contribution than before because of the
matching fund pledges explained eurlier. The
fund is now about $170,000, with half of the re-
mainder standing by in matching fund pledges.

Have you yet taken part in the campaign? If
not, excerpts below from letters from members
with their contributions furnish you with reasons
why you should, much more cloquently than any
we conld contrive. Remember — one dollar still
means two for the fund!

oo mmm

The headquarters completed its move to the
new building at the end of June (sce editorial
this issue). The former property wage sold, and
the proceeds used to make up the difference be-
tween the cost of the new building and the
amount members were agked to contribute.

¢ur first official visitors, actually on moving
day, were the Mt. Airy VHF Club (Pack Rats)
of Philadelphia, who eame more than 40 strong
in a chartered bus. They brought a beunutiful
model of the new building which they had uscd
as a display in promoting the building fund at
various hamfests und meetings, and a second
substantial donation to the fund itself.

The disruption of routine affairs by the move
has prevented the usual division compilation.
We’ll bave the summary up to date next month,

Chgllenge

\ . Gitts

bt orm e momoo®

Members Are Saying

Put this cheek in the building fund. Sorry I can't
ufford more. You have more silent backers on vour
new proposils on rule changes than you think. Keep
it up.— WSPYR.

My contribution is a token of appreciation and
aratitude for ARRL's fight for amateur radio. It has
indeed been a great pleasure to participate in the
present IARU eonference at Mulmo and amongst
many other old fricnds to meet Mr. Huntoon and
Mr. Eaton. —~ 0Z2C'L.

Because our club consists of only nine members,

we only wish we could further your finc cause with
a larger sum. However, vur "kitty" i3 extremely
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limited and we are proud to help out in any way.
Thanks for services rendered to world wide amateurs
during the past. — Winnipey DX 'lub (Manitoha).

Was going to spend this money on svme extra
erystals, but I started thinking abont all the League
has done for me. I'd be lnst without ¢S7T and T like
the prompt and excellent service I get when I write
yow. — NKNIFIIN.

We are otie ciub that have just been *‘putting it
off” as mentioned in President Herbert Ioover,
W6ZH s, recent letter. Accept our upologies and our
contribution. Don't forget to ecollect » matching
amount from the group of amateurs in industry who
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Officials of the Mt. Airy VHF Club present
the model of the new ARRL Headquarters
used in their successful Building Fund cam-
paign, in ceremonies in the lobby of the
Newington building on June 29. Left to
right are K3IUV, past president, K3HWZ,
president, W1LVQ, ARRL General Mana-
ger, and W3CL, director.
The Maxim Memorial in the foreground, the
new Headquarters, and certain outbuild-
ings in the rear, are engraved with the calls
of contributors. The drive, organized and
directed by K3HWZ, netted $1000 for the
ARRL Building Fund. Presentation was the
occasion for a chartered bus trip from
Philadelphia by some 42 Pack Rats.

promised this. -— Antietam Radio .Association, Inc.
(Maryland).

I was forced to keep my contribution much
smaller that I would have liked to give because I am
still a high school student, and I only get a small
allowance for my personal use. 1 am sure that if
someday in the future the League expands its facili-
ties again I will be able to contribute much more to
show my sincere gratitude for all of the help it has
wiven me. - W10 ASC.

Herewith a check. Only 8,000 members have con-
tributed. If they all only realized how important the
ARRL has heen to amateur radio throughout the
vears, I believe most would contribute something.
— W?TCQ-WTENY.

While I am not currently very active in ham
radio, ARRL has meunt too much to the radio ama~
teur frateruity to be forgotten in time of need. I ain
only sorry that I haven't sent my contribution
sooner. — W4Q0DA.

I've been a member on and off for 40 years and
feel the Leugue has done and is doing a splendid job.
— K2DNA.

This contribution is being sent in recognition of a
fine job of lobbying, administrating, publishing,
coordinating, and more of which I am probably
unawure. — WGLOV /6.

This contribution is in recognition of the invalua-
ble help the League has been to me in getting started
in ham radio, and a desire to help further all of the
aims for which the League stands. — W AQATV.

The Radio Club of Brooklyn was originally
founded in 1917. Tn 1958, we merged with the
RBrooklyn Clivic Center Amateur Radio Club to
form the Radio Club of Brooklyn, Inc. The remain-
ing funds of the old club were kept by two trustces
who have decided that the balance should be con-
tributed to the ARRL Building Fund. — W2/°F.

Enclosed is a small contribution. It is my belief,
for a thousand reasons, that ham radio could not
exist without the ARRL. — W2PSH.

I am sure the new building will be a pleasure to all
of those that will work there, and will make an in-
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teresting side trip for those of us living far away
who may be vacationing near the east coast. The
up-coming 1964 World’s Fair in New York should
bring many visitors your way. Thanks for the chance
to do snme good in return for the many enjoyable
hours of QST reading. — W .AGJ TG,

I have enjoyed the amateur radio hobby since
1936; however, most of my funds still go to two
harmonics still in high school. Sorry it can’t be more.
~~~~~~ W7GDS.

Enclosed is & check. I note that of late QST is
heing read by more members, us evidenced by their
comments in the letter seetion. Keep up the wonder-
ful job you are doing for all the amateur radio
operators. — WILEL.

This check is for the building fund. The money
was raised by selling parts und equipment to the
club members which the members donated. —
(gden Amatenr Radio ('lub (Utah).

Although I am only an associate member, I am
glad to help with a cause such as yours, since 1 know
even though I do not hold a license it will be possible
to obtain one with an organization of your type to
help me with information for test taking along with a
developed code practice arrungement uvailable at
the turn of a dial on any short wave receiver. —
Vance Ryder, Bradenton, Fla.

Sorry I have to make such a tiny contribution,
because I am suving up to buy a Ranger from Harri-
son and I only get 75¢ a week from my dad. So
after buying lunches 1 usually have little left. —
WN2BY .

Very happy to contribute to the building fund.
It scems to me that with all of the apparent wealth
out this way, Culifornia kilowatts, etc., the Pacific
Division may be dragging their feet, or maybe all
just slow getting those contributions in — like
myself. — W60QO.

Enclosed is a small token of our appreciation of
ARRL’s support of the umateur down through the
vears. Our club is a small one and has been organ-
ized for only 12 years but we feel that the privilege
of being afhiliated with the League has been worth
at least %5 a year to each of our membership —
Johnson County Kadio Amateurs Club, Inc. (Kansas).
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A Quadhelix Antenna for the 1215-Mc. Band

the use of the 1215-Me. band has been curried

out with accurate and stable receivers and
transmitters, and 10- to 30-foot dishes on ault-
azimuth mounts, for mounbhounce work. Cer-
tainly this is an exciting activity. However, for
those who do not have these tools of the trade,
a return to earth may be in order. Many readers
may be aware of the amazing ranges achieved
by I-band radars during certain tropospheric
conditiong, that permit these radars to *“paint”
turgets to well over 2000 miles. The author
submits that these tropospheric conditions exist
quite frequently. With these conditions, a para-
metric amplifier,' a good crystal converter,® and
an antenna of the type to be described should
provide many firsts and much excitement, even
with moderate transmitter power.

IN RECENT vears, it would seem that much of

General

The helical antenna has sutfered in popularity
{but not in performance) because it is not gen-
erally well understood. That crazy corkscrew
is capable of generating linear, elliptical, or
circular polarization, but perhaps because of its
attendant problem of matching an odd-ball feed
impedance to u standard transmission line, it
seems to find little aceeptance in amateur
circles. 1t is common in communication with
missiles and satellites, however. Since this
article is primarily concerned with « method
of building u quadhelix, the author refers the
technical reader to the source book, Antennas,
by Dr. J. D. Kraus (W8JK), McGraw-Hill Book
Co., Inc., New York, 1950. ~

%3411 Forbes Ave., Santa Clara, California.

! Troetschel and Heuer, “A Parametric Amplifier for
1296 Me.,” QST, January, 1961.

2 Mever, ‘A Crystal-Controlled 1296-Mec. Converter,”
QST, September, 1962.
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High Gain and Simple Matching

BY W. O. TROETSCHEL,* K6UQH

Front view of the 4-helix array for 1215 Mc. The coils are
terminated at a common junction at the center of the array.
The slope of the terminating wires with respect to the
ground plane determines the feed impedance. This makes
possible the matching of four helices without the
use of a coaxial transformer,

The helical antenna represents ithe transition
point between linear-element antennas and the
loop antenna. It has several modes of operation
which uare controlled strictly by its geometry.
1t can radiate in an axial mode, ulong the axis
of the helix, or in a broadside mode, perpendicular
to the helix axis. Since the axial mode is of
concern in this uarticle, only that mode will be
discussed. (Ince the hasic geometry is established
for axial-mode radiation, we find that other
chunges in the gcometry cun create cither of the
two linear polarizations, horizontal or vertical.
Ellipticul polarization, or the cuse in this article,
circular polarization, can also be generated. To
make the subject even more interesting, we can
also generate either right-hand or left-hand
circularity. The u.h.f. men cun now spend many
pleasant ragechewing hours over the relative
merits of right-hand vs. left-hand circularity. In
fact, some of the subtletiesin simply understand-
ing the definition of right- or left-hand circularity
could provoke excellent occupaney of the 1215-
Me. band, just to get in on the battles —er —
discussions. As a standard to tuke off from, the
author suggests winding the helix turns clock-
wise. Opposite circularity will result in working
only those signals which bounce from perfect
reflectors.

The helix is inherently a broadband antenna,
which eliminates s.w.r. problems over an amateur
u.h.f. band. Bandwidth is on the order of 1.7
to 1 in frequency. Expressed in terms of the helix
circumference wavelength, this represents w
range of from approximately 0.73 to 1.22 wave-
lengths. Over this range, the v.s.w.r. varies very
little, remaining in the order of 1.15 to 1. Also
over this range, the input impedance can be
seen to vary on a Smith chart in tight curls from
sbout 120 to 160 ohms, thus the generully
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quoted figure of 140 ohms. The pattern of the
antenna is a well-defined lobe in both the vertical
and horizontal planes over the antenna band-
width, with pattern breakup occurring at the
limits. There is a definite sharpening of the
antenna pattern when the helix is used near iis
upper frequency limit, and this characteristic
was utilized to some extent in the design of the
quadhelix in this article.

The ounly difficult part of the helical antenna
is the problem of matehing the fecdline to the
impedance of the helix. Several articles have
deseribed one- to three-helix arrays,® and have
deseribed how to bhuild the couxial matching
section required to match the array. There is
nothing wrong with the theory, but couxial see-
tions are tedious to build, they do fill up with
moisture, und it takes considerable fuith to be
sure that the matching section vou build is
really 14 or 34 wavelength, or vome other needed
value, at these frequencies. I'he quad described
gets around this problem by using simple tapered
lines as the matching scetions. (Sce Fig. 1.)
Further, if one helix is good, two — properly
matehed and phased — are approximately 3 db.
hetter. Four helices are another 3 db. better
yvet —uand easy to match by the method de-
seribed.

Construction

The quadhelix consists of four ten-turn helices
formed from No. 10 AW copper house wire from
which the insulation has been stripped. The
helices are mounted on hooms made trom
1 X 2-inch smooth lumber. These hooms are
attached by wood serews and wood glue to
frame made from the sume size lumber. The
wooden portion should be puinted or stained us

% Scott and Banta, ‘* Using the Helical antenna at 1215
Me.,” QST, July, 1962,

Rear view of the helical array at KSUQH, showing the
wooden frame and angle irons used for mounting the

frame to the vertical support.
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B / Reflector
/ Screen

Fig. 1—Top and front views of the quadhelix array. The
termination at the center is a UG-177 /U coax hood. This
connects to the center pin of an N-type coaxial fitting
which projects through the ground plane to provide a point
of connection for the transmission line. Height of the
junction may be varied to achieve an impedance match,

a weather preservative. Fastencd to the top and
bottom of the frame ure two &-inch pieces of
1 X 1 inch angle iron from your favorite hard-
ware store. These angle-iron picces are drilled to
accommodate the U bolts, which will fasten this
antenna to the mast.

The sheet reflector is made from perforated
aluminum. This also forms the ground plane for
the matching lines, From the photograph it can be
scen that a smull piece of sheet aluminum was
used to stiffen the ground plane at its center,
where the coux connector is attuched. Mounted
on the antenna side of the ground plane ure tu-
pered lines, which make up the matching section.
These lines connect together at the coux feed
point, and the other ends provide the feed to the
individual hclices. ‘The tupered lines ure of such
a4 geometry as to transfer the approximately
140-ohm impedance of the helices to u 200-ohm.
point at the coaxial fitting. Strapping all four of
the 200-ohm points together provides the
50-ohm feed point required for RG-8, -9, -14,
or -17 coaxial cable. ‘The tapered lines are also
made from No. 10 AWG wire.

If you desire to vary the impedance ratios
because of a different feed-line impedance, the
following culculation is typical: For a single wire
near a ground:

Where k is the height to
the conductor center, and

d 19 the wire diameter.
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In order to reduce any interaction of the fields
between the helices and the tapered phasing lines,
it is important to keep the tapered lines as close
to the ground plane as practical. This condition
¢an be met by using No. 10 wire for the tapered
lines. The diameter of this size wire is 0.1019
inch. Then, assuming that the impedance at 4
helix feed point is 138 ohms,

th 138
logio FERRET] 1
4h
e = [0
d
ho= X010 g o5yin,

4
This is the height at the feed-point end of each
helix. At the coax end where the four taupered
lines join,

4h 200

_—= = 1.4
logio 7 = 735 5

h_go

d

[ «
h o= 10 X 0.1019

e = 0.717 in.

Slight discrepancies here are nearly meaningless
as the v.s.w.r. is between the four tapered lines
in parallel and the 52-ohm coux line. For other
conditions, just plug in the appropriate numbers.
The important point is to keep the matching lines
as close to the ground plane as possible.

The helices are mounted (center to center) on a
square whose sides are 1.5 wavelength, or 13.7
inches. The tapered linos will then be upproxi-
mately one wavelength long. In any case, keep
the tapercd line lengths equal. The aluminum
reHector screen should be 2.5 wavelengths (mini-
mum) on i side. The antenna described has a
reflector screen which is 2 by 2 feet. ‘The details
of the individual helices are shown in Fig. 2. The
over-all layout can be scen in the photographs.
Mounting of the helix turns on the wooden booms
was accomplished by using small metal horseshoe
brads. A more clegant method would be to mount
the turns on small standoff insulators. Care
should be taken when adjusting the position of

2.75CHae 5.5CM. ]

AATATA
Standott
Insulator

70 Turns —»=

Use copper sleeve
|- Le cmpec i

Fig. 2—Principal details of the individual helices and the
termination,

the helix coils on the hoom to assure that the
piteh angle (spacing between the turns) is the
same for cach turn of the helix. You should
visually cheek to be sure that the helix circum-
ference remains constant along the helix axis.

Conclusions

Use of the quadhelix in the San Francisco Bay
Area on various 1296-Mec. rignals such as the
gang up at Eimac and WA6JZN has thoroughly
demonstrated its “searchlight” capability. It
has u sharp beam pattern, and requires careful
pointing. This antenna has a conservative 20-db.
gain capability, and as such is not too far from a
moonhounce antenna by itself. Several of these
quads could be stacked for additional gain.

One caution: When this antenna is mounted
on your mast, park your car in the driveway, not
in the strecet. This corkscrew has a dangerous
fascination for passing hams. Several near misses
between patked cars and passing hams are on
record near my home locution! 5T

e Strays "§s.

FEEDBACK

In the description of the 50-Mc. transistor
receiver in July QST, the first line at the top
of page 27 is superfluous. The second line should
read: ‘“next resonate Ls('e to ubout 24.5 Mec.”

— 0 ¢ m—

A feature of the Coca-Cola Company exhibit at
next yvear's World's Fair in New York will be a
special three-position umateur station to be
operated by members of the American Radio
Relay League. Equipment will be provided by
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Hallicrafters. According to present plans, any
amateur visiting the Fair will be invited to oper-
ate the speeial rigs — provided he has his ticket
with him.

When W6GTE, ARRL’s Southwestern Divi-
sion Vice-Director, checked into the Hollywood
Presbyterian Hospital for an operation, he found
that his roommate was W6WR. The surgeon wus
W6IKOS. A receiver in the room kept them all
informed about amateur goings-on, und WI1AW
was copied at least once a day.

QST for
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Basxcs@foﬁBe'gmners

How To Read

Circuit Diagrams—Part I

The beginner with no previous experi-
ence of radio beyond turning the knobs
of a broadcast or TV receiver finds him-
self with a few hurdles to clear hefore he
can bcgin to assimilate principles. One
i8 recognizing components by name: an-
other is recognizing them in the *‘sign
language’ of circuit diagrams. Here’s
an introduction to circuit rcading —
associating the components with the
diagram, and determining how they are
connected together.

L

EN you sce a radio circuit diagram for the
;x/ first time it is likely to be about as com-
prehensible as something written in a for-
eign language vou've never learned. However,
compared with the effort you'd have to put into
learning to read, say, German or French, learning
to read circuit diagrams is 4 snap. A circuit dia-
gram merely makes use of some stundardized
svmbols that represent various radio and electri-
cal components or devices. [t is much easicr to
draw these symbols than it is to draw pictures
of components. Furthermore, the actual com-
ponents will differ in details of appearance, even
though they may have exactly the same electrical
function. In practice, therefore, the symbol is
much more useful than a picture; the function
doesn’t change even though the construction
styles do change.

The symbols are the “words” of circuit lan-
guage. The ‘“sentences” describe the way in
which the components are connected together
electrically. These are formed by drawing lines,
representing wires or other kinds of conductors,
between the appropriate connection points on the
symbols. This is  much more compact form of
representation than a picture diagram or *pic-
torial,” as Fig. 1 shows. Here we have the same
circuit, that of a simple wavemeter and indica-
tor, drawn in both styles. The “schematic’’ at the
left can be understood ut a glance by anyone

Fig. 1

BAugust 1963

having a little familiarity with the sign lan-
guage of circuit diagrams. ‘The *pictorial” ut
the right would require some study before one
could be sure just what the collection of parts is
supposed to do, even when the reader is fairly
expericnced. Its virtue is that someone with no
clectrical background whatsoever could assemble
and wire it. Unfortunately, blind copying of this
kind adds nothing to one’s fund of knowledge.
[n this simplification and reduction to essen-
tials, something has to be saerificed. The circuit
diagram sacrifices any attempt at pictorial repre-
sentation. T'he circuit does not show where parts are
physically located in the equipment, nor does it try
to show which leads must be short and which may
be long. This information must be obtained from
supplementary material, such as photographs
and the written text of an article. Together, these
will give a rcasonably-experienced reader all he
necds to know to produce a workable piece of
equipment. It can be done in a relatively small
space — compare an ordinary ‘construction’
article with the “wire from A to B’ method
used for a similar picce of equipment in a set of
kit instructions! It also permits accenting the
really important features without cluttering up
the landscape with minor details that could be
handled in half a dozen different ways without
the slighest effect on the equipment performance.
The language of circuit diagrams has to be
standardized if all readers are to interpret it in
the same way, just as the spelling of words has to
meet some agreed-upon standards. Such stand-
ards do exist for many circuit symbols.! There
will probably never be a “final” set of standards,
for the obvious reason that the art, keeps expand-
ing and new devices, requiring new symbols, are
constantly being developed. The currently-
published standards, for example, include almost
no symbols for semiconductor devices. These,

1 American Standard Y32.2-1954, Graphical Sumbols
for Electrical Diagrams, American Standards Association,
70 East 45th St., New York 17, N, Y.
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it is hoped, will be udded to the standardized
list in the near future. However, most of the
symbols we usc in amateur work are covered, and
in this article we will confine ourselves to those
symbols you are most likely to meet in dizgrams
of amateur equipment.
Wiring

A line between two symbols, or parts of sym-
bols, represents an electrical connection. If it is &
simple line, no purticular type of wire or other
conductor is implicd. In the uctual picce of
equipment, one terminal of one component might
be soldered direetly to a terminal on the other
component. Alternatively, the two might be
scparated by several inches, or feet, und con-
nected by wire, metal strip, or tubing. In most
actual construetion, of course, the wiring will be
donc with either leads furnished on the com-
ponent (e.g., small resistors and capacitors) or
with *“hook-up” wire which may range in size
from No. 12 to No. 22 gauge, depending on the
current to be earried.

©)nce this nonspecitic nature of the conneetion
line is understood, there is only one point that
needs to be clarified. There ure times when it is
impossible to avoid having one connection line
cross over anhother in the drawing. When it must
be done it is simply done us shown at A below,
although in nearly all other cuses a line touching

(e) ) (D) {E)

! l | |

| [

a symbol means that there is electrical contact.
Here no contact is indicated. If a connection is
to be made between two wires in a diagram it is
usually shown by a dot, as at B. (However, the
dot is not actually required in such u case; the
connection can be shown as at C.) A “four-way”’
connection preferably should not be drawn us in
1), beeause of the similarity to a plain cross-over;
confusion is avoided by showing such a connce-
tion us in B,

We have intimated above that not all connee-
tions in a circuit are made with actual wires.
Nearly every circuit has an array of “common”’
conncctions; examples are the connections to one
gide (usually the negutive side) of the plate-sup-
ply source used for the various vacuum-tube
circuits in a multitube arrangement. These
common connections usually ure made to the
metal chassis, as o matter of convenicnee and
sometimes as » matter of specific design. In draw-
ing circuits it is customary to show such “chassis
ground” conncctions by the chassis symbol
shown at A at top of next column. When you sce
a collection of such symbols in a diagram you
appreciate immediately that all of them are
actually one multiple electrical connection. Using
the chassis symbol in this way invariably makes
the diagram easier to read, becausc without
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(a) {8)
AL

the symbol it would be nccessary to show line
connections between #ll those same points.

Usually, the chassis symbol ulso indicates a
part of the circuit that could be connected di-
rectly to carth without any effect on the circuit’s
operation. If an actual carth connection is called
for, the ““ground” symbol shown at B will be
used. Tn some diagrams you will find this symbol
used as an alternative for the chassis gymbol, to
indicate a couneetion to chassis without reference
to an actual carth connection. In other words,
the two symbols are morc-or-less interchange-
able, although in QST diagrams we prefer to
usc the chassis symbol for an actual chassis con-
nection.

Special cases in wiring occasionally come up.
Sometimes u shielded wire or cable is called for.
Such wire consists of one or more insulated con-
ductors inside a metal tube usually made by
braiding fine bure wire so the whole assembly will
be flexible. When grounded, this tube shields the
conductors from clectrical ficlds which otherwise
might induce unwanted currents in them. The
presence of the shield is indicated by a broken,
somewhat-elliptical symbol around the wire,
a8 in A and B below. Usually the shield will
be grounded or connected to the chassis, in
which case the symbol for this is added as in C.
Coaxial cable, which is basically shiclded wire
but is used where r.f. current is to be carried,
hus u speeial symbol of its own, shown ut D.
Here, too, the shicld symbol usually will be
shown grounded.

Finally, although it is not u purt of the actual
wiring, you should recognize the symbol for a
shicld or shielding. It is simply a dashed line,
often formed in the shape of a rectangle, around
the symbol for a component, or sct of com-
ponents, which actually are enclosed in a shielding
container. (An intermediate-frequency trans-
former is a typical cxample of a shielded device
of this type.)

(A) {B) () (D)
Faa —t e b ~
' —t g vl u

Examples of shielded wire and coaxial cable. The wire
(left) is the type with a single inner conductor. Multi-wire
cable of similar construction is often used. The coaxial
cable shown (right) is a small type (RG-58/U). Cable of
this general construction is available in several different
diameters, for handling various power levels.

QST for



With the “hooking up” out of the way, we cun
now get down to the component. symbols them-
selves,

Resistors

You rarely meet a circuit that doesn’t have
ut least one resistor in it. While resistors come in a
wide variety of sizes und shapes, the same baric
symbol, shown below at A, is used for all of thern.
In its plain form, this symbol represents a ** tixed ™’
registor — one having just a single value. If the
resistor is “tapped,” having a connection made

Commonly used types of resistors. The resistors grouped
at the left have fixed values. In general, the larger the
resistor the higher its power rating. The four types shown
in this group include a 10-watt wire-wound, and 2-watt,
1-watt, and Y2-watt composition resistors. A tapped wire-
wound resistor is in the center, with a slider-type (adjusta-
ble) wire-wound at its right. On the far right is a
composition "control,” or variable resistor,

somewhere in its body that permits another value
of resistance to be secured from the same resistor,
the presence of the tap is indicated us shown in
B. More than one tap, when needed, may be
added to the bagie symbol.

The solid arrowheud in the symbol at C indi-
cates that the resistance is adjustable in value.
Other than this, it does not give any indication

of the physical consiruction of the resistor. The -«

adjustment might be by means of « slider on a
wire-wound resistor, for example. Or it might
mean the nioving contact on u wire-wound or
composition ‘“‘control.”” Note that with this
symbol there are three terminals, the adjustable
{ap and the two outside ends of the resistor, so
this symbol can be used for an adjustable voltuge
divider or *‘potentiometer.” On the other hand,
the symbol at D, with the arrow drawn through
the basic resistor symbol, simply indicates that
the total resistance is continuously variable. This
svmbol has only two terminals, ulthough the
actual component frequently will have three; one
end counection is left unused in that case.

August 1963

Capacitors

The basie capacitor symbol is shown at A
below, and just as in the case of the resistor, this
svmbol ag it stands implies that the capacitor is
“fixed " — that is, it has just a single value of
capuacitance. Again, the symbol stands for all
sorts of fixed cupucitors, from tiny ceramic disks
to bulky potted high-voltuge types, with dieclee-
trics ranging from vacuum to oil-filled paper.

Klectrolytic capacitors ure *‘polarized’” -
that is, in d.c. eircuits one terminal must be con-
nected to the positive side of the voltage source
and the other to the negative side. The proper
polarity is frequently shown on the circuit dia-
gram by putting & -+ sign neur the side of the
capacitor that should be connected to the positive
side. Frequently, also, the other side is lubeled —.
Note, however, that these + and — signs are not
a required part of the symbol, although it is QST
practice to use them.

A apecial type of fixed-capucitor symbol is
shown at C. This is the *feedthrough’ capacitor,
used particularly in high-frequencey radio eircuits
for bypassing. In this type the ecircuit being
Lypassed goes into one terminal, indicated by
one of the small eircles, und out the second termi-
nal. The r.f. bypassing takes place internally to
the curved capacitor “plate,” which is always
grounded to the chassis. This type of capucitor is
egpecially useful where the circuit goes through
the chassiy, or other metallic sheet, from one side
to the other.

Two common types of continuously-adjustable
or “variable” e¢upucitors used for tuning r.f.

(A) (B) (c)

Fixed capacitors come in various shapes, sizes, and types of
construction. At the left are a paper tubular capacitor,
two sizes of molded mica capacitors, and three types of
ceramic capacitors (two sizes of disks, and a tubular with
axial leads). The large metal can is an electrolytic filter
capacitor (in this case, several capacitors in one can, which
is a common connection for all units). Beside it is a small
electrolytic with wire leads. The small capacitor at the far
right is a feed-through type useful at v.h.f.
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circuits are shown symbolically at A and B
helow. The first symbol muy stand for any of
severul physically-different types. One of these is
the “air” type, which has a set of metal plates
on a rotatable shaft, interleaving with u similar
set of stationary or fixed plates. A second is the
the ‘“compression” type, in which the spacing
between two sets of leaf-spring plates is changed
by screw adjustment. 'The two sets of plates are
insulated from each other by thin mica wafers.
A third is the *‘piston” type, in which a1 metal
cylinder is moved in or out of a conducting tube
by serew adjustment. The cylinder and tube are
insulated from cach other. Small capacitors are
often used as “trimmers” -— that is, set to a
desired cupacitance vilue experimentally in the
cquipment and thereafter left alone. A capacitor
used for this purpose may be (but does not have
to be) so indicated by putting a small T alongside
the straight line representing the fixed plate.
When the arrow is added to the basic capacitor
symbol to show that the capacitor is variable
the curved line represents the movable plates.
‘I'he “split-stator” capucitor symbol is shown
at B. This is an “air”-type capacitor having two
sets of rotor plates and two sets of stator plates.
The former are mounted on the same shaft; in

ta) (8)
L

A few samples of variable capacitors; there are innumera-
ble styles of these, and only a few are shown here. From
left to right, a mica compression trimmer, a tubular trim-
mer, a single-section variable, and a dual-section or
""split-stator'’ variable. The latter can be used either as a
balanced capacitor or as two separate sections
driven by a single control shaft,

effect, there are two identical variable capacitors
operating together. Cupacitors of this type ure
used in “balanced” or *“push-pull” circuits.

Whatever the cupacitor symbol, it is customary
to use the curved line to indicate the side of the
capacitor that goes to the grounded or lower-
potential side of the circuit. An apparent excep-
tion is the electrolytic capacitor, in which case the
curved line usually indicates the side connected
to negative d.c. voltage.

Inductors and Transformers

The basic inductor symbol, like the ones for
resistors and capacitors, gives no information
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uabout the type of inductor. Tt is shown at A
below. It represents an inductance of fixed value
in this form, and it can stand for a simple r.f.
coil wound on a form, for a multi-layer coil, a
universal-wound coil, or even for one wound on
an iron core. Like the resistor symbol, it can be

{A)

Typical inductances used at radio frequencies. Left, a

multisection ''pie’’-wound r.f. choke, and a small “air-

wound'' coil. Next to these is a tapped coil such as is

used in small transmitters. The inductor at the right is

continuously variable; a roller makes contact with the wire
as the form is rotated by the control knob.

shown tapped (B), or adjustable {C and D). Cis
used for inductors having & moving contact; an
example is the “roller” type which has a traveling
contact on a bare-wire coil, the contaet position
heing changed as the coil is rotated. This symbol
ulso would be used for a coil having 2 movable
spring clip to make contact with any part of the
bare-wire winding. Incidentally, there are two
fundamental types of inductor symbol, one hav-
ing open loops as shown at A, B, C and D, und

“ one having closed loops as shown at . The open

loop type i8 the preferred one and is used in QST
diagrams. However, most older diagrams of the
pre-standards period used the closed-loop indue-
tor symbol, und you may run across it now and
then in books and periodicals.

If the inductor has an iron core or siug it may
be indicated by two straight lines placed along-
side the inductor symbol, as in A below. This
particular symbol would be used for an iron-core
choke in a power-supply filter, for example. B
shows a continuously-variable iron-core inductor
such us a slug-tuned r.f. coil. However, the iron-
core symbol is not a required part of the induct-
ance symbol. It simply represents a little addi-

(a) {8)

|
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[ron-core inductances. Left, an inductor of the type used in
power-supply filters (filter choke). Right, an adjustable
inductor for radio frequencies. Adjustment of inductance
is made by moving a small cylindrical powdered-iron
core in and out of the coil, which is wound on the form.

tional information about the inductor when the
person who draws the circuit wishes to supply it.
"The pructice in QST drawings is to use the iron-
core symbol only for inductors intended for
working at power-supply or audio frequencies, or
on direct current: the core is not shown in in-
ductors operating at radio frequencies.

There is no hard-and-fast rule covering the
number of loops in the inductor symbol. Four
are used in most cases, but sometimes it is neces-
sary to use more. For example, in the symbol for
an inductor with two fixed taps shown earlier,
four loops are used. But if a lurge number of taps

{A) (B) (c)

€

haig to be necommodated the number of loops can
be expanded as necessary.

A transformer is essentially two (or more)
inductors magueticully coupled, and the busic
ymbosl for it is shown at A below. If the trans-
former has :#n iron core it can be shown us at C.
In QST drawings the iron-core symbol is used
only for transformers working at power-supply
and audio frequencies. T'he core is omitted from
the symbols for transformers operuating at radio
frequencies even though the actual transformer
may have an iron core. This helps make it easier
to differentiate between the two classes of trans-
formers in glancing over a diagram.

As in the case of simple inductors, the number
of loops in a transformer symbol may be increased
if necessary. You will also frequently see trans-
former symbols in QST in which one or more
windings will be shown by only {wo loops. These
are used to indicate low-impedance or low-
voltage windings. Thus the symbol at B would
stand for an r.f. transformer with an output
*“link,” while the one ut D would be typical of a
power transformer haviug u high-voltage center-
tapped secondary (four loops with a tap) and a
low-voltage filament secondary (two loops).

{To be continued) @sT—]

(o)

Transformers. The r.f. coil at the left is
typical of the tank coils used in trans-
mitters, and has a low-impedance output
winding or "link." A transformer for audio-
frequency amplifiers is shown in the center.
The unit at the right is representative of
power-supply transformer construction.

Colonel R. D, Curtis (right), W4JWYV, receives the ARRL

QST Cover Plate Award" plaque voted him by ARRL

Directors for his article '"The W4JWV S.S.B. Exciter,”

which appeared in January, 1963, QST. The award was

presented by Atlantic Division Vice-Director Col. E. S. Van

Deusen, W3ECP, at the quarterly meeting of the Founda-
tion for Amateur Radio in Washington, D. C.
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o flocont fquipment —

Hallicrafters HA-8

Modulation Indicator

uE Hallicrafters HIA-8 “Hplatter Guard” is a
Tphone transmitter aceessory which givesa vis-

ual indication of therelativer.f. voltuge pres-
ent on the untenna transmission line. When ouce
calibrated for a particular transmitter and mode,
it can be used to monitor the output signal level
und to operate the transmitter near its peulk-
power handling capability without overdriving
the transmitter (or amplifier) into **flat topping ™
and distortion. The device is ecertainly appropri-
ate these days, what with the ever-increasing
g.s.b. pupulation and the ‘‘clean signal crusade*
of the ARRL.!

The Nplatter (ruard has several components:
u display and control box, a detector barrel, a
coaxial “T” connector, und & conuecting cord
that goes between the detector and display units.
A schematic diagram for the monitor is shown in
Fig. 1.

The coaxial “ T fitting, which mates with the
UUHF series of connectors, is inserted in series
with the 50-ohm transmission line, between the
transmitter and antenna, or between the truns-
mitter and antenna coupler if one is used. Since
the device is designed for 50-ohma transmission
lines unly, an wuntenna coupler must be used be-
tween the travsmitter and antenna tor other than
50-ohm line impedance. Insertion of the connee-
tor and detector unit in the transmission line will
not change the s.w.r. over the frequency range of
3 to 30 Mec. At frequencics higher than 30 Me. an
increase in 8.w.r. may be noted. The device is not
recommended for operation at frequencies higher
than {48 Me. :

The ' fitting also connects directly to jack
J3 in Fig. {, the input to the detector unit.
Through a capucitive divider, (' and o, the r.f.
voltuge i then rectified by €/fs, (!f23. Output

L1t Scems to Us, , ', @ST, Sept., 1962,

0JSPLAY UNIT
EMB4/6FG6

from the detector terminates at the phono con-
neetor Ja. Since the “T’' connector and detector
unit ave located at the transmission line, a con-
necting cable (of any convenient length, since it
carries only d.c. and audio) is run from the de-
tector unit (at Ju) to the display box (at Ji)
which can be placed at u convenient spot where
it can be viewed easily. A six-foot cable is fur-
nished with the Splatter (Guard package.

The display unit consists of a transformer-
powered power supply and the display tube, an
EMS84/6F(:6. The 6KG6 is different from the old
familiar 65 and other “ green eye” types in that
the display consists of a rectangular “light bar”
which closes in from the c¢uds. The Huorescent
light of the 6FG6 is bluish-white in coior.

A SENSITIVITY control, Ry, is used for calibrut-
ing the monitor. It adjusts the d.c. bias from the
detector unit to the triode amplifier.

To use the Splatter (Fuard with an s.8.b. trans-
mitting system, the transmitter or lineur amplifier
is adjusted with carrier inserted until the fatten-
ing point is reached. (The article by W1DF in
ST, November 1962, “How to Run Your
Linear,” is an excellent reference for information
on amplifier operation and on how to determine
when you've reached the flattening point.) Next,
the SENSITIVITY control on the display unit is
adjusted until the side-by-side light shafts just
mect and produce a bright line ut the center of
the display window. The carrier is removed, und
the sudio gain of the transmitter is increased so
that with specch the illuminated shafts of light
will be brightest at either side and taper off in
intensity toward the center with an occasional
bright line showing at the center when the trans-
mitter reaches peak output. Overdriving of the
transmitter or amplifier will be indicated by a
constant brightness all the way acrosy the win-

DETECTOR UNIT

SENSITIVITY

Fig. 1—Diagram of the HA-8 Modulation Indicator. Resistances dare in ohms, resistors are Y2-watt. Unless specified others
wise, capacitances are in microfarads.
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Hallicrafter HA-8 Modulation
Indicatox
Display Unit Detector Unit

Height: 25% inches 1Y% inches
Width: 7Y, inches 1% inches
Depth: 584 inches 25% inches
Weight: 2% pounds 3 ounces

Power requirements: 125 volts, 60 cy-
cles, 3 watts.

Price class: $25.00

Manufacturer: Hallicrafters Co., Chi-
cago, 111,

dow, with a very bright light showing at the
exact center. Instructions and diagrams are in-
cluded in the HA-¥ manual for setting up the
monitor for a.m. transmission using linear ampli-
ficr systems and for high level a.m. modulation.
Power-handling capacity of the Monitor is
1000 watts if the s.w.r. is kept below 2 to 1. It
hag & minimum r.f. power requirement of 40
watts. It can be used between 3 and 30 Me. at

tor, detector unit and connecting cable are at the right
of the photograph.

power levels below 40 watts, down to :us low as
10 watts, if the 2-pf. capacitor, ', in the voltage
divider in the detector unit is increused to 4 pf.
The Splatter Guard is finished in light gray
with a black and gray pancl. The display window
measures 114 X &g inches.
— E.L.C.

1X-METER men of Northern New Jersey know

“Li'lLulu” well. A complete phone-e.w. trans-

mitter of proven qualities, it wus designed by
Kd Ladd, W2IDZ7. Early versions of the rig were
worked out. when 6-meter activity wus all but at
a standstill in this, the most populous of the
early Channel 2 TV areas. When the transmitter
first made its appesrance oue had to tuke cvery
precaution to be sure that a 50-Me. station was
“clean.” W2IDZ touk those precautions with
Li’'l Lulu, and so made an iinportant contribution
to the winning of this tough TVI battle, demon-
strating that operation on 50 Me. (s possible in
competition with Channel 2.

The transmitter passed other rigorous tests. {t
went on 1) Npeditions to rare western states, and
accompanicd W2IDZ on a highly suceessful trip
to the fur North in the days of worldwide FaDX
on 50 Me. Variations and copics of it were made
for numerous G-meter operators of the New
Jersey arca, which ot that time was o very rough
place for this breed of ham. Li'l Lulu survived the
I'VI struggle, and now it is availuble in manu-
fuctured form: a complete package with gang-
tuncd v.f.o., modulator, power supply and low-
pawss filler.
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Whippany Laboratories

“Lil Lulu” 50-Mc. Transmitter

Interior view of Li'l Lulu, a complete 50-Mc. transmitter.
The v.f.o., buffer and amplifier tubes are at the top left
of the picture and the ganged tuning capacitor adjacent
to them, Audio and power components are at the right.
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Bottom view of the 50-Mc. transmitter. R.f. circuits are at
the top.

{ne common cause of TVI, radiation of un-
wanted oscillator or exciter harmonics that fall
in the Jow 'I'V channels, is eliminated by design-
ing the 6BHG6 v.f.0. s0 that it can operate stably
with its grid circuit on 25 to 27 Me., instead of the
lower frequencies generally used. The high-C
oscillator cirenit is temperature-stabilized and
both the heater and plate-screen voltages ure
regulated. The oscillator plate circuit is on 50 Me.
The following 6BH6 buffer also operates from the
sume regulated heater and plate-screen sources
The oscillator plate circuit is self-resonant, so
that no retuning is required across the band.

The final stage is a 12DQ7 amplifier. Its plate
eircuit und the buffer tuning are ganged to the
v.f.o. control. Once the amplifier plate padder and
the output loading capacitor are adjusted for the
middle of the part of the band you normally
expeet to use, no adjustment other than turning
the v.f.o. to the desired frequency sectting is
needed as you move around.

Whippany Laboratories Li‘l Lulu
50 Mc. Transmitter

Height: 53¢ inches.

Width: 8 inches.

Depth: 1134 inches.

Weight: 16.5 pounds. )

Power Requirements: 115 volts a.c., 67
wattss 12.6 volts d.c., 6.9 amp.

Price Class: $225.00

Manufacturer: Whippany Laborato-
ries, lnc., 1275 Bloomficld Ave.,
West Caldwell, N.J.

A clags-A modulator is provided, with speech
umplification suthicient for erystal or high-output
dynamic microphones. Provision is mude for
curbon microphone as well. The microphone in-
put circuit i8 wired for push-to-talk, but the
operator is not limited to this mode. There is a
front-panel send-receive control for those who
pretfer it, \WW2IDZ is an old hand at 50-Me. DX
worlk, 8o his braiunchild has provision for e.w. It is
not merely a cathode juck; there is a built-in
keying filter and a mode switch that sets up the
transmitter properly for e.w. 'here is a v.f.0.-spot
switch, so the operator has no excuse for swishing
around the hand with the signal on the uir.

Mechanical stability is assured by the usc of
heuvy-gage metal and plenty of bracing. The ease
is stecl of wsolid wrap-around design. The r.f.
portions of the transmitter are completely
shiclded when the unit is in the case.

The built-in power supply is transistorized,
with provision for 12-volt d.c. or 115-volt a.c.
power. Either positive or negative ground may
be used in mobile work. The supply is sct up to
handle & companion receiver and there is a built-
in antenna relay, 8o to put Ii'l Lulu on the air
one merely connects the antenna, a pateh cord
to the receiver, and a microphone and key.

— K. P.T.

‘&-Straysias

Talk about a well-equipped shack—Ilook at this one! It's
the property of Jay O'Brien, W6GDO (shown at the op-
erating position) and his XYL, Jan, K6HHD. Jay’s primary
interests are s.s.b. and c.w. on two meters, but anyone
can see that he’s able to go on any band at any time . . .
The 2-meter rig runs a cool 2 kw. p.e.p. and a kw. on
a.m. and c.w. Also shown in the picture are the all-band
kw. rig and receiving and monitoring equipment.
Jay is a Class | Official Observer.
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Hints ==« Kinks

For the Experimente

RESIN CLEANER

UITE often a good soldering job is left un-
finished because of residue from the resin
contained in the solder. [ found that liquid

type-cleaner which contains trichlorethane will
dissolve the excess resin very easily. The solution
is noninflammable, non-corrosive and drics in-
stantly. A four-ounce bottle can be purchased in
almost any office-supply store for less thsn a
dollar. The perfect applicator is a cotton swab,
such as a “(Q-Tip,” usually found in the medicine
cabinet. —— Vincent A. Clarida, K4CSI

BUG HOLD DOWN

ANY methods have been proposed for keeping
YL a *“‘bug’ from walking around the operating
table, particularly when you're trying for a little
speed. Minnesota Mining and Manufacturing Co.
has the aunswer: Scotch Double Stick Tape. This
is a product that ig sticky on both sides. Just put
a l4-inch square piece on cach of the rubber feet
of the bug and set the bug down on the desk.
It won't move.— k. B. Jeffrey, W8GDC/
WASFW I
OUTBOARD KEYING TERMINALS

E photograph in Fig. 1 shows how I attached
additional keyed terminals to my hand key.
These terminals are electrically independent from
the circuit keyed by the conventional contacts,
and they can be used to key a monitor or other
external circuit. A standard surplus J-38 key is
mounted on a suitable base. Une of the contact
arms is attached to the key armature by securing
between the knob and the armature. An oversized
hole is used in the contact arm, which is then
sandwiched between the insulated knob and a

........ . - O

Fig. 1—Outboard keying terminals provide switching
for an external circvit.
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fibre washer or the like, and then attached to
the armature. Make sure the contact arm does
not touch the armature when the knob is tight-
ened. The other contact arm is mounted on the
key base. By placing this terminal between two
nuts, it can be positioned up and down for
optimum keying. [deally, the two contacts will
make contact at the sume instant as the regular
key contacts. — Frank O'Nell, WI1HRR

SOLDERING RESISTANCE WIRE

NINCE resistance wire contains nickel and

chrome, it is difficult to tin the wire with
ordinary solder. Silver solder may be used on
heavy resistance wire, but most ham work with
registance wire is for meter shunts, ete., und in-
volves the use of delicate resistance wire.

My method of soldering involves first cleaning
the wire with the finest Carborundum available,
If the wire is covered with fabrie, push the fabric
back about one inch aund hold it there with wax
or cement. Next, gold solder is hcated on an
asbestos or carbon block under a flux, such as
borax, until the solder just melts. Be cureful not
to overheat and use only a small amount of the
gold solder; the size of an okra seed (34 penny
weight) will do. Dip the end of the resistance
wire into some soldering flux, remove the flame
from the melted gold solder and thrust the end of
the resistance wire into the molten solder and then
remove it. A thin coating of gold should adhere
to the end of the resistance wire. ‘T'he gold-plated
wire end is cleanced and can now be tinned easily
with conventional solder.

The gold solder can be purchased from a
dental-supply house or dental luboratory, and the
cost for the amount used here should be no more
than half a dollar, Melting point for the gold
solder is about 1200 to 1400 degrees F. A gus
torch or Bunsen burner will work well for this.

One note about using the completed wire: if a
precision shunt is to be made, the tinned scetions
of the wire should be neglected in the meusure-
ment, Only the wire between the plated ends is
now resistance wire!

~ Dr. Roy R. Campbell, W/DFR

THIRD HAND GADGET

THIRD-HAND device for holding small assem-
4\ blies, circuit boards, ete. can be made hy
mounting Vise-(irip Pliers on a board with angle
brackets. Leather or sponge rubber padding on
the jaws will minimize the danger of scoring or
damaging the work being gripped. The device
is especially useful for soldering operations. —
. H, Western, VE2Q0
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Beam Hoist

for a

Wood Pole

RONALD SMALLWOOD,* K5GJI

Various mechanical arrangements have
been devised for lowering a beam an-
tenna for repairs or in case of a vio-
lent storm. Most schemes involve tele-
scoping or tilting the supporting tower
—a pretty difficult thing to do with a
telephone-pole mast. But K5GJI has
solved the problem quite ingeniously.

----- —- ANT. MOUNT
ROTATOR..__
-

........... STEEL CABLE
CABLE
CONNECTOR _

GUIDE NUTS

WELDED TO

PIPE TRACK j
AT 3-FT.INTERVALS ™.

/4'x2"x2" PIECES
WELDED TO PIPE~..

STEEL CABLE— ——d

MOUNTING TAB
'WELDED TO PIPE
_-~"(ONE FOR EACH

1% IRON PIPE--— =] POLE CLAMP)

2X4 OR
CONCRETE SLAB._

Fig. 1—The antenna “‘carrier’’ at the top slides up and
down a pipe track attached to the pole.
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Antenna and “‘carrier’” ot ground level, ready to be
cranked up.

vluttering up the back yvard of our new

home drove me to the design of a system
for raising and lowering my new Hy-Gain Duo-
bander on a utility pole. I discarded the idea of
attaching an angle-iron track to the pole, because
the uneven taper of a pole invariably makes the
hinding effect of fuch a track a practical obstacle.
A local welder discouraged the track suggestion
and came up with the idea of a comparatively
inexpensive rigging. My good friend Malcolm
Suulsbury, KSJIRF, cume down from Dallas on
o visit and together we worked out the details
with my welder and went to work. The arrange-
ment shown in Fig. I is the result.

First, un inexpeusive H-foot pole was bought
from the electric co-op and installed in an 8-foot,
hole. Next, two 2(-foot seetions of 114-inch iron
pipe were obtained from the local iron works.
Then the welder went, to work. A six-iuch steel
dowel was driven three inches into the top end
of the bottom section and a pulley assembly with
hood was welded to the end of the top section,
as shown in Fig. 3. ‘I'welve square iron nuts,
each 1 x 1-inch, were welded to the pipes
cdge-on, in a line along the length of the pipe.
Three svts of pole elamps were then built ac-
cording to the drawing of Fig. 2. Mounting tabs
(sece Fig. 2) were welded to the pipe at the levels
where the clamps were to be uattached. The
elamp-halves were connected at one end by a
short, sturdy chain with a threaded bolt welded
to onc end. The taper of the pole makes the curva-
ture of the clamps difficult to estimate, but the
use of the chain permits tight adjustment, with
enough tolerance to insure perfeet tit. ‘The elumps
connect to the pipe by meuns of a 114 < 2 x 6-inch
iron bar. To fix the exact verticul position of the
pipe, three adjustment holes are drilled in the
eud of the bar which fits into the clump ends.
The radiug of each clamp must be estimated

M'&' XYL's objections to o mess of guy wires

QST for




BOLT —- S
WELDED
Fig. 2—Detail sketch of pole clamps TO CHAIN

and track-mounting assembly.

'/4")(2"')(6"‘//'1
IRON ( FORMED)

from the graduated diameters of euch individual
pole.

The trick of this arrangement is the 4-foot.
length of 2-inch pipe which slides up und down
on the 114-inch track pipe. A welding toreh is
used to cut o Ig-inch slot ulong the length of this

PULLEY
\
~~-Hoop
FASTENED
TO PULLY
] SUPPORT

“WELD,
T0 PIPE

Fig. 3—Sketch of pulley mounting. The sheet-metal hood
should fit the pulley rather closely, to discourage the
cable from jumping its groove.

sleeve. The slot. clears the nuts welded to the
pipe-irack, which keep the sleeve from rotating
around the track. The guide nuts are spuced so
that one or more is always in the stot. Curving the

(Q) ADJUSTMENT HOLES

3 /@ —NUT

200 O]-— Yix2'x6" IRON BAR
o] <

\ 4

Y4'x2"x2" IRON TAB
WELDED TO V2" PIPE
TRACK

ALLOW CLEARANCE BETWEEN
\ BOLT HEAD (OR NUT) AND TRACK
‘PIPE FOR SLEEVE-PIPE WALL
THICKNESS

BOLT

sides of the slot at the top and bottom of the
slecve assures smooth entry into the slot of each
succeeding guide nut. The complete rotator-
mounting assembly is shown in Fig. 4.

A length of 114-inch pipe is welded to the bot~
tom of the sleeve, curved as shown, und brought
upward, parullel to the slot. A heavy piece of flat,
14 x 6-inch iron plate is welded between the sleeve
and the pipe to form a bruce for the pipe. The
rotator is mounted on top. The mast extends up-
ward from the rotator und is connected to the
hoom. The length of pipe used here, added to the
rotator und mast lengths, bring my boom up to
about four feet abouve the top of the pole. The
length is, of course, optional with each individual.
All beam muanufacturers recommend that mast
lengths be kept us short us possible, since the
strength of the pipe determines the amount of
stress that can be withstood from strong winds. I
drove u wooden dowel into the top of the curved
pipe for greater strength,

Now to complete the installation, This step-by-
step procedure, gleaned from sad experience, will
avoid trouble.

First: the completely-assembled beam, with
the mast and rotator installed and conneeted to
the sleeve, is leaned upright agaiust the pole, the
bottom of the sleeve resting on the ground. The
first 20-foot length of pipe is slipped into the

Fig. 4 —Sketch of the “carrier’’ assem-

bly. A slot in the sleeve of the "'carrier’’

engages a row of guides which prevent
it from turning on the track pipe.
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Only a minute or two is needed to raise this antenna to
the top of the pole, or lower it.
sleeve. A pole-climber up about 20 feet holds
the top of the pipe steady while a worker on
the ground loosely fastens the first elamp around
the pole, about 3 feet from the bottom, and at-
taches it to the bottom tub on the pipe track.
The nuts should be loosely tightened.

Second: the climber goes up to the 40-foot level,
carrying the second eclamp assembly with him. He
also hauls up the second section of pipe with the
pulley on top, holding it by the top. He lowers the
bottom of this pipe section over the iron dowel
extending from the top of the first scction. After
visually aligning the sccond section vertically,
he attaches the clamp to the pole near the top
of the second pipe section and fastens it to the
tub as he did the first section.

Third: the third clamp is loosely fastened just
above the junction of the two pipe sections.

Close-up view of the bottom pole clamp. The chain section
provides a tight fit regardless of the pole contour.

True vertical alignment of the three pipe sec-
tions may then be made, moving the clamps as
necessary and using the proper holes in the con-
nector pieces. Tighten all nuts and bolts.

Fourth: run steel cable through the pulley and
down the pole, connecting the end at the hole
in the support plate by mecans of a cable connec-
tor. (Warning: if the cuble is connected to the
support plate by running it through a hole with
rough edges, it may fray and snap. Cuble con-
nectors and thimbles are available at most hard-
ware stores). Attach the other end of the cable
to wu heavy crank-and-rachet assembly mounted
on the base of the pole with spikes.

You are now in business. Lubricating the forty
feet of pipe with heavy grease will malke raising
the beam much easier. Any longer pole muy be
used in the same manner by using additional
114-inch pipe and pole clamps.

At my installation, I ran the coax transmission
line and control cable to the hase of the pole in
underground conduit. Pull an extra length of coux
through the couduit before you bury it if there is
4 chance that you might ever want to stack an-
other beam over the first.

- Strays 4.

Here's "Mac’ Mc Crossin, K7VMB. He's the only ham, as

far as we know, who makes his own call-letter license

plates. Mac is the supervisor of the auto tag plant at
Montana State Prison.
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CQulling all mobileers — the Champion Spark
Plug Company has published an interesting man-
ual concerning automotive radio techniques and
hints for better operation. Sidney Shanbuar,
KN1YWW, who told us about the booklet, says
that Champion will send one to hams who write
them at P.O. Box 910, Toledo, Ohio. Mention the
pumphlet entitled “Giving Two-way Radio Its
Voice.”

When visiting « local radio supply store in
Toronto recently, VE3AZA had been fooling
with little luck with a new electronie keyer. After
1 moment or 8o, hig Junior Op, Jimmy, grasped
the keyer and sent a perfect C'Q at about 35
w.p.m. followed by a string of nothing under-
standuble. The nearby hams and sales people
looked on in surprise, und proud papa said “Yes,
und he’s not quite 4 yeuars old yet!” How’s that
for a chip off the old e.w. block?

QST for
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Alabama — The North Alabama Hamfest will be held
in Decatur Ala.,, Aug. 18, at the Decatur High Scheol.
I*or more info contact Paul Burks, K4UEC, P. O, Box 9,
Decatur, Ala.

Delaware — The 2nd Annual Delaware Hamfest will be
held at the Dover Air Force Base picnic grounds on August,
18 (rain date Aug. 25). Registration $1.00 in advance,
$1.50 at the gate, Clontact (George Rambo, W3LQE, 17
N. Avon Dr., Wilmington 3, Del.

Indiana — The Tri-State College ARC will sponsor the
4th Annual Wide-Band F.M. Picnic on Sunday, August
4, 10:00 a.M. to t:00 p.r., EST, at the Steuben County
4-H Park on Crooked Lake, 214 miles nurth of Angola on
U. S. 27, then 134 miles west. There will be tnobile check-ins
on 52,525, 146,94, 147.3 Me. f.m., and 50.25 Me. a.m.
Admission is by donation — $1 in advance or $1.50 at the
door. Reservations for the chicken dinner must be received
in advance — adults $1.35, children under 12, $.80. Advance
registration and dinner rescrvations must be received by
July 31, 1963.

Indiana — The 11th Annual *‘Big Bull” hamfest, spon-
sored by the Kukomo ARC, will be held Sunday, Aug. 11,
from 10:00 a.M. to +:00 p.at., in Highland Park, Kokomo.
Program includes bingo for the ladies, rides for the children,
eyeball QSOs for the OMs, and a ti-meter hidden transmitter
hunt, Registration $1.50, Bring your picnic basket and the
whole family for a full day of entertainment. For further
info contact Roger Weaver, KYSXM, P. O. Box 200,
Kokomo, Ind.

I1linois — The Hamfesters RC will hold its 29th annual
hamfest on Sunday, Aug. 11, at Santa I'e Park, near Chi-
caypo. Tickets $1.00 in advance or $1.55 at the gate. Contact
Tom Campana, KODYW, 1209 W, 74th St., Chicago 36,
111, for further info.

Kansas — The Kansas-Nebraska RC hamfest will be
held Sunday, Aug. 11 at the Concordia, Kans. National
(iuard Armory, Concordia. Program includes a hidden
transmitter hunt, bingo gumes, contests, and surplus
gear auction, For further info contact (. Wilbur Naylor,
WoWXY, P. O. Box 157, Concordia, Kans.

Michigan — The Copper Country RAA will sponsor
the annual Upper Peninsula Hamfest at Laurium Airport,
on August 3 and 4. Registration begins at 8:00 A.ar., Aug. 3.
Saturday’s program includes contests, banquet, and &
dance, and on Sunday there will be business meetings and
guest speakers. Contact (Gail Englund, K8VDT, 511-5 St.,
Calumet, Mich., for further info.

Missouri — The Southwest Missouri ARC will hold its
annual picnic Aug. 25, at Fassnight Park in Springfield,
Mo., registration beginning at 49:(X) a.m. There will be an
area MARS mecting held in conjunction with the hamfest.
Tor further info contact W, Wallace Hutchison, 441
South lLone Pine Road, Springfield, Mo.

Mississippl — The annual hamfest of the Jackson ARC
will be held Sunday, July 28, at Legion Lake, Jackson, Miss.

Maryland — The Maryland Emergency Phone Net is
having a hamfest on Sunday, July 28, in Braddock Heights,
Md. For more info cuntact Marianne E. Bushong, W3LQY,
412 Audrey Ave., Baltimore 25, Md.

New Jersey — The Gloucester County ARC is holding
its annual hamfest Sunday, Aug. 4, at (‘rystal Birch Lake,
Chapel Heights, N, J. Contact Bernhard Cohen, K20JX,
510 Page St., Woodbury, N. J. for further info,

New Mexico — The Alamogordo Radio Club will spon-
sur a hamfest at Clouderoft, on Aug. 18, Sorry, no other
info at hand.

Ohio— The Warren Amateur Radio Association is
holding its 6th annual hamfest on Sunday, August 25,
at the Newton Falls Community Center, Newton Falls,
Ohjo — 2 miles from Qhio Turnpike Intcrchange #14.
Time — 12 noon to 5:00 p.». There will be a swap shop,
talk-in for mobiles, and there is plenty of picnic and play-
ground cquipment available, Registration $1.50. (lontact
Imogene Kalman, 112 Shirley Lane N.W., Warren, Ohio,
for further info.

Pennsylvania — The *‘Pack Rats” (Mt. Airy V.H.F,
RC) are holding their 8th Annual Family Day Picnic:at
Fort, Washington State Park, Flourtown, Pa,, on Sunday,
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Aug. 11 (rain date Aug. 18). Games and an old-fashioned
faumily picnic are being planned for more than 500. Bring
your own lunch, soft drinks furnished by the club. Time —
10:00 A.M. Registration — $1.00 per family. Talk-in fre-
quencies 50.2 and 144.2, call W3CCX. For further info
contact I'rancis Brick, 829 W. Fishers Ave,, Philadelphia
41, Pa,

Pennsylvania — The 26th annual hamfest of the South
Hills Brass Pounders & Modulators of Pittsburgh will be
held Sunday, Aug. !1, from noon until dusk at Totem
Pole and Spreading Oaks Lodges, South Park, about 8
miles south of Pittsburgh on Rte. 88. Plenty of picnic
space for the family. Mobiles check in to W3PIQ on 10
and 6 meters. Registration $1.50 in advance or $2.00 at
the door. For more info or pre-registration, contact Dave
Imhoff, W3HND, 2283 Spokane Ave., Pittsburgh 10, Pa.

Pennsylvania — The Knuckelheads will hold their
annual picnic Aug. 11 at Coopersburg. No other info
available.

Pennsylvania — The Delaware-Lehigh ARC, together
with the Lehigh Valley ARC, will hold a hamfest on Aug.
18. I'or further info contact Robert R. Rothrock, K3MAZ,
1719 Callone Ave., Bethlehem, Pa.

Pennsylvania — The Susquehanna Valley Amateur
Radio Club will sponsor the Susquehanna Valley Hamfest
at Rolling (ircen Park, Hummels Wharf, Pa., on Sunday,
Aug. . The date has heen designated ‘‘Amateur Radio
Day’’ by park officials and all facilities of the park are at
the club’s disposal. Indoor activities, all to be held in the
Rainbow [Jance Hall, include talks by ARRL and FCC
officials, new equipment displays, a swap shop and the
evening meal. Outdoor events include a mobile rig contest
and a six meter transmitter hunt. Talk-in on 75 and 6
meters. For more info contact James 1ill, K3ACH, Box 85,
Northumberland, Pa.

South Carolina — The Charleston Hamfest, sponsored
by the Low Country ARC, will be held Aug. 10 and 11,
at the National Guard Armory in North Charleston, S. C.
Ciames for the children and the XYLs. Tickets are $3.00
for adults, und $1.50 for children. Program includes contests
for tuobiles, homebrew installation, dinner and dance
Saturday night, and breakfast Sunday morning. Contact
M. Harold Baumrind, P.O. Box 2305, Charleston, 8. C.
for more info.

‘Tennessee — The (Cedar of Lebanon annual ham picnic
will be held on Sunday, August 25. There will be a pot-luck
dinner — bring cnough food for your group. All amateurs
welcome, For further information cuntact R. C. Brown,
W4VJIW, 585 Nashville Pike, (Gallatin, Tenn,

‘Tennessee — The Bristol Amateur Radio Club will
again sponsor the snnual Lonesume Pine Hamfest. It will
be held this year on August 17 and 18 at the Southwest
Virginia 4-H Club Center, 214 miles east of Abinzdon, Va.
Clontact, R. W. Vrska, W4NSL, P.O. Box 2162, Bristol,
Tennessce.

Tennessee — The Delta Radio Club is holding its
annual hamfest Aug. 3 and 4, at Harbin's Pavilion, White
Haven, Tenn. For further info contact Harmon T, Sharp,
KAWWQ, P.O. Box 11013, White Haven, ‘I'enn.

‘Texas — The Dallas ARC is planning a super hainfest
to be held sometime in August. No other info at hand.

Texas — The South Texas E£mergency Net (Convention
will be held on Aug. 16-18, at Kerrville, Tex.

Wisconsin — The unnual picnic of the Green Bay MMike
and Key Club will be held at Murphy Park, Green Bay,
Wisconsin on August 11. IFor more information, vontact
Mert Nielsen, K9CZC, 937 Ninth Street, Green Kay.

Wyoming — The annual Wyoming Hanfest will be held
Aug. 10 and 11, in the Big Horn National FForest recreation
area, 15 miles west of Buffalo, Wyo., vn U. S, 16. The
hanquet will be held Saturday evening at the Pines Lodge.
Talk-in on 3920 ke. Camping and cabin facilities available,
For more info, registration, or reservations, contact Wyo-
ming Hamfest CChairman, Box (41, Sheridan, Wyo.

Canada— The (.K. Valley International hamfest
Association of Okanagan Falls, British Columbia, will
hold a hamfest on July 27 and 28, at Okanagan Falls (on

(Continued on page 138)
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o Beginner and Navice
A Bandswitching Absorption Wavemeter

A ‘“Must’’ Instrument for The Novice Shack
BY LEWIS G. McCOY,* WI1ICP

“must” around the ham shack is an

sbsorption-type wavemeter. This instru-
ment is very useful to all hams but particularly
8o to a beginner. The absorption-tvpe wavemeter
is simply a coil and variable capacitor combina~
tion. When this circuit is brought into a field of
rf. energy and the combination tuned to the
sume general frequency as the r.f. field, power
will be absorbed from the field to the cotnbina~
tion. If a milliameter and rectifier ure added to
the cireuit, the r.f. can be converted to d.c. and
the meter will read, providing a visual indication.
Tn turn, if the capacitor tuning is calibrated, the
wavemeter will show what the general frequency
of the field is. Note that we say *“general fre-
quencey.” The absortion-type wavemeter is not a
frequency meter in the sense that it will tell
exactly what frequency the r.f. field happens to be.
However, the wavemeter will have enough ac-
curacy to tell an amateur what band his trans-
mitter is tuned to.

This article describes the construction of a
bandswitching wavemeter and includes & meter-
ing circuit. The unit is all contained in one small
chassis. However, before describing construction
let's point out some of the many uses of the
instrument.

()kh picce of cquipment that is almost a

Uses for an Absorption Wavemeter

Probably the firat. and most important use of
the wavemeter is determining what band either a
buffer or multiplier circuit or the final amplifier
itself is tuned to. For exumple, suppose you build

¥ Technical Assistant, (ST,
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a multistage transmitter. The wavemeter can be
coupled to the oseillator stage to sce if it is oscil-
lating and also if the output of the oscillator is on
the correct band. If you like to build gear, this
makes the instrument a very useful tool. It tells
yvou if u stage is working and also if it is working
correctly.

In mauny instances it is quite possible to tune
up a transmitter on the wrong band. This holds
true for some commereial transmitters as well as
home-built gear. Many Novices find themselves
in trouble by tuning up on what they think is 80
meters but actually the transmitter is putting
ont on 40, or rather just outside the high end
of 40 meters. By coupling the wavemecter to the
final tank circuit you can quickly be sure that
you are on the right band.

Still another important use of the wavemeter
is an output indicator. Here aguin the unit is
extremely useful. One problem that many be-
ginners have is actually getting a signal out of
their transmitters and into the antenna. They
don’t tune up properly, or have shorted feed
lines or connections and they have no way of
heing surc that there actually is a signal on the
air, Several pages of calls in the log book without
answers can be very discouraging. The wave-
meter can be coupled to the feed line or placed
near the antenna and will actually show if r.f. is
reaching the antenna. These are just a few of the
uses for the instrument.

Circuit Details
Fig. 1 is the eircuit of the bandswitching wave-
meter. ‘The entire unit is sclf-contained with the

Here is the completed bandswitch-

ing wavemeter ready for use. The

jack for connecting the pickup loop

is visible at the right hand side of
the chassis.

QST for
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Fig. 1—Circuit diagram of the bandswitching wavemeter.

C1—140-pf. variable (Hammerlund HF-140).

CR1—IN34A diode.

Ji—Phono jack.

M1—O0-1 milliammeter.

L1, L2, L3, Ls—See Fig. 2.

S1—Ceramic rotary, 1 section, 2-poles, 4 positions (Cen-
tralab PA-2003, Mallory 3226.J).

exception of a pickup loop. The pickup loop
(shown in the photograph) is plugged into Ji.
When the loop is coupled to an r.f. field, r.f. is fed
into the link circuit. When the combination of Cy
and Lg or Ly is resonated to the same frequency as
the r.f. field sufficient coupling is achieved be-
tween the link circuit and the C'1Lg or (*;Ly cir-
cuit so that a rectified voltage is applied to /1.
The r.f. is rectified by C?y, a IN34A crystal diode.
The LiLy combination provides roverage of 1.7
Me. to 4.5 Me. in the first position of S; and 3.5 to
7 Me. in the second position. The next switch
position puts 3Ly into use and the coverage is
from 7 to 20 Mec. The last position covers 20 to
80 Me.
Construction Details

The wavemeter is built in a 2 X 5 X 7 inch
aluminum chagsis. A phono jack is mounted on
one side of the chassis for the pickup loop cunnee-
tion. T'wo picces of B&W Miniductor stock are
used for the coils. See Fig. 2 for details on making
the coils.

The meter is mounted in the upper
left corner and S is just below it.
At the top right is the low-frequency
coil assembly which is mounted on a
terminal strip. Just below this coil
are C; and the high-frequency coil.

Terminal strips are used to mount the coil
agssemblies and the coils are supported by their
own leads. Mount (/) su that its shaft is 114
inches from the bottom of the chassis and 2
inches from the side. This will give you enough
panel space for the dial. The dial is made from a
picee of stiff white paper and held in place on the
chassis with eleetrical tape.

The pickup-loop cuble is 4 feet long, The cable
cian be made from cither RG-58/0 or RG-59,U.
Skin back the insulation uhout 4 inches from the
end and then cut off the braid to within about 14
inch of the vuter covering that has been removed.
Solder the end of the inner conductor to the outer
braid and form a single loop. Tape the soldered
connection,

CUT AND UNWIND Y2 TURN

EACH END

Ly /0 L

OR OR

YA
[w |

1 1

\

Fig. 2—Details of coil construction.

Ly and L2 are made from a single length of B. & W.
Miniductor coil stock, type 3016, 32 turns per
inch, 1 inch diam., No. 24 wire. Li has 11 turns,
L2 80 turns. The entire L2 section is used for the
lowest frequency range. A portion of La is shorted
out for the next highest range. The shorting tap
on Lz is 24 turns from the junction of L1,L2.

The Lals combination uses Miniductor type 3007, 16 turns
per inch, % inch diam., No. 20 wire. La has 3 turns
and Ls 25 turns, The tap on Ly is 4 turns from the
junction of LsL4.

Calibrating the Unit

There are 2 couple of methods for ealibrating
the unit. One way to do the job is with vour re-
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cciver, Disconnect the regulur antennua from the
receiver and in it8 place connect a wire about one
foot long. Connect the free end of the wire to the
stator of (!;. Turn the a.g.c. off and using the
short antenna, tune in a signal near 3.5 Me. Set
Sy to the lowest range and then carefully tune Cy
through ite range. At one point in the tuning
vou'll notice that the signal will disappear or
drop considerably in strength. Make a note of
this setting on yvour dial (wavemeter dial) and
then find another signal about 1.8 Me. and repeat
the procedure.

You can go through the entire range of the coils
getting markers in this fashion.

Another system is cxcellent if yvou can borrow
a grid-dip meter, Merely couple the grid-dip
meter coils to the coupling loop, and starting off
with the lowest coil range, tune the grid-dip
meter to the point where Al xhows an indieation
or peak. Mark your dial and change the setting
of !y and proceed to another marker point. It
only takes a short time to calibrate the unit.

Using The Wavemeter
For checking transmitter stages all you nced

do iy hold the pickup loop close to the coil of the
circuit being cheeked. Tune U through its runge
looking for a meter deflection on /5. Where you
get the meter “kick” is the frequency of the cir-
cuit, If a stage has a particularly strong harmonic
vou may get two readings. The stronger one, or
the one that gives the lurgest meter deflection for
the same coupling of the pickup loop, is the cor-
reet frequency of the stage.

To check if the rig is actuully putting out
power you can couple the pickup loop to the feed
line, tuning the wavemeter to the same frequency
ay the trunsmitter. Another way to check is to
make up a dipole untenna with u short feed line,
a few feet long, that can be plugged into /1. You
don’t have to muke the dipole the sume length
as your regular antenna as it will pick up enough
power e¢ven though it is considerably short for
the frequencies involved. A dipole 10 feet long
should be enough for all the bands that the wave-
meter will cover, String the dipole up near your
regular antenna and turn the rig on. Tune the
wavemeter to the sume frequency as the trans-
mitter and you can quickly sce from the meter if
power ig actuully reaching the untenna. [B&FF—]

The Boy Scouts’ World Bureau of Ottawa,
C'anada, has announced their Sixth Annual
Jamboree-on-the-Air, It will be held Saturday
and Sunday, October 19-20, GMT. Participation
this year is expected to excced the 63 countries
involved last time. The World Bureau station,
VE3WSEB, will again operate at least two com-
plete stations for the entire forty-cight hour
Jumboree period. The frequencies und times in
the box on the right are meant to be a guide and
may not be exact. Band conditions may necessi-
tate slight changes. Send uctivity reports to 77
Metcalfe Street, Ottawu 4, Canada.
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Proposed operuting frequencics for VE3-
WSB'’s operation during the Sixth World
Jamboree-on-the-Air, October 19 and 20
{GMT):

15 meters — 21, 195 and 21,350 ke.

20 meters — 14,130 and 14,310 ke. (8.8.b.)
14,195 and 14,210 ke. (a.m.
and c.w.)

40 meters — 7,190 and 7,290 ke.

S0 meters — 3.790 and 3,850 ke. (8.8.b.)
3,760 and 3805 ke. (a.m.)

In addition, excursions will be made into
the U. 8. Novice hand, on 3175 ke. In view
of conditions on the ten-meter band, re-
ports VE3WSB, no activity is planned
there this year.

Pictured are four of the Canadian hams who kept VE3WSB
on the air during the last Jamboree. Left-to-right, they are
VE3EWE (standing), VE3DQM, VE3FS, and VE3AHU. All
amateurs are invited to call CQ Boy Scouts between 0001
GMT, October 19, and 2359 GMT, October 20th. Special
certificates for participation will be sent to all stations
who report activity during the Jamboree-on-the-Air.
Reporting operators need not be scouts,

QST for



A Day at the FCC Laurel Monitoring

Station

BY HOBART W. JOHNSON,* W3JNM

somewhere off the coast of Maryland and

taking water.” This distress messuge was
heurd on one of the monitoring receivers as the day
staff entered the station one recent morning. The
men who had been on duty through the long night
hours were busy taking direction finder beurings and
putting brief observation reports on our tecletype
circuit to Monitoring (fontrol Clenter at the Field
Engincering Bureau, Washington, D. C. With such
heurings our control was plotting their bearings and
those of other monitoring stations which had bcen
alerted. The ‘““fix'' thus obtuined was then trans-
mitted to the 1I.8. Coast Guurd and help was
promptly sent to assist the boat. Qur men continued
to stand by taking bearings and observing the dis-
tress frequency until rescue was completed.

Thus a new working day began for a part of the
staff at Laurel. But through the evening and night
hours of the previous day and, us » matter of fact, all
the days of the yvear, other staff members had been a
part of the many and various assignments, all con-
centrating their efforts as the eyes and ears’’ of the
Federal Communications Commission.

The monitoring arm of the Field Engineering
Bureau has a network of 10 primary and 8 secondary
stations in 17 states extending from Maine to Florida
and west to Hawaii and Alaska. Our Laurel Primary
Monitoring Station is located approximately midway
between Washington, D. C., and Baltimore, Mary-
lund.

Laurel has constant intercommunication with
our other stations so that a subject of ohservation
can be quickly coordinated for action. This provides
u flexible network for all location, identification,
measurement, enforcement or other activity.

Most of our stations are equipped with sufficient
rhombic and specialized antennas to satisfy the most
ardent DDXer. Since we must quickly be uble to
monitor any dircetion and many frequencies simul-
taneously, these antennas are arranged for rapid
selection by the operating personnel.

MAYDAY Mayday this is— — We are aground

Site Selection

The best direction finder performance requires
that when a monitoring site is selected, we be con-
cerned about such things as ground conductivity,
uniform elevation, remoteness from obstructions,
and noise sources. Therefore, 4 good many of the
feutures of the ideul ham shack location are essentials
for the site of a monitoring station. All of our stations
are equipped with one or more types of direction
finders — the rotating dipole Adcock type being

* Engineer in Charge, Laurel Monitoring Station, Field
Engineering Buresu, FCC, Taurel, Maryland

This is one of the FCC's Laurel, Maryland, monitoring
positions. There are several such posts in each of the 18
monitoring stations. No wonder the FCC knows exactly
what'’s going on over most of the radio frequency spectrum,
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uscd for h.f. bearings. These are remotely controlled
and operated, and were designed and constructed by
FCC personnel. Laurel also has an experimental
low-cost wide-aperture direction finder which is
heing tested for comparison with eurlier models.
Entirely aside from the speciul network activities,
there are certain areas that receive uttention each
day and which have grown to be an important part
of the service we can offer as a GGovernment moni-
toring station.

There is scarcely a segment of the usable radio
spectrum that does not at one time or another en-
counter interference problems. Clertainly, the ama-
teur hus daily first-hand awareness of interfereunce.
He also hus severu! remedies of which he can make
use, possibly shifting to another frequency, rotating
the beam in another direction, chunging emission or
operating band, etc. Commercial radio services do
not have this privilege. Their limited frequencies and
operating demands malke interference u severe prob-
lem. Therefore, an increasing part of our service is
directed to ussisting in identifying sources of inter-
ference for u variety of government and commercial
radio users. In a normal day we may receive several
such interference complaints. Resolving these com-
plaints requires our action in a number of ways. An
accurate frequency measurement is required in each
of these cuses. It may cousist of a single frequency or
it. may require measuring signal sub-components,
separation hotween components, multiple-ghift
components, or possibly averuge frequencies for
frequency modulation emissions. It is evident that
these measurements ure somewhat more detailed
than the amateur makes when he is trying to deter-
wine if he can sufely move unother kilocycle closer
to the edge of the band for that rare DX.

Several types of equipment must be used for these
meusurements but ull of them nre made by com-
parison to the output of our locul frequency stand-
ard, which is constantly being checked with basic
standard frequency stations and is maintained to the
order of a few purts in ten billion. If compared to the
measurement of the diameter of the eurth, this
would be to nan accuracy of tenths of an inch. In
addition to the frequency standard signals, com-
parison oscillators and frequency counters are used
as appropriate.




A monitoring position at the Allegan, Michigan, station.
Cameras and tape recorders are available on a moment'’s
notice to record any transmission or scope pattern for
future reference. The FCC trains operators for other
governments on equipment just like this.

With the constant need to accommodate more
and more stations in the limited expanse of spec-
trum available, it hus been necessury to very cure-
fully consider stution bandwidths in all interference
solutions. A regular portion of the interference ob-
servation includes measurement of bundwidths of
both the interfering emission and the one receiving
iuterference.

Reecuause of the importance of bandwidth measure-
ments in interference solution and because most
classes of stations other than amateurs now have
either specifically assigned bandwidths or have
bandwidth limitations in the rules under which they
operate, the second step in resolving interference is
the completion of the bandwidth measurements.

Upon confirmation of the detuails of the interfer-
euce, the upplicable data in the form of reports or
citations may go to the station causing interference
or may be subject to relay to appropriate interna-
tional agencies for further attention. Over 32,000
interference complaints were processed by our
orgunization last year.

Another daily staff operation is the continuous
survey of the various frequency bands to confirm
the origin and authenticity of the active stations in

1 ]
r —

Each FCC monitoring station, using f elds full of direction-
finding antennas like this Adcock rotating-dipole type, can
monifor many frequencies simultaneously. The Laurel station
is currently testing a new low-cost, wide-aperture type in
comparison with earlier models,
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these bands. Frequency assignments throughout the
world are published in a series of books by frequency
segments. These cun be used to verify the registra-
tion of a particular country on i given frequency
uging an indicated call with a bundwidth and power
us listed. As a contribution to data on currently
active stations of the world, our monitoring station,
during the identification surveys, makes up record
slips of stations received. These are centralized in
our Washington headquarters and are forwarded to
the International Frequency Registration Board
for publishing. In 1962, 29,625 of these observations
were submitted.

Aside from the available file materiul, and — of
even more importance — the experience background
of the observers, vurious types of identification tools
are used. These include automatic printers of severui
types, telegraph tupe printers, variable speed tape
recorders, and automatic band-sweep write out
recording instruments.

‘The ingenuity of the observer ulso has led to the
development of many techniques which are applied
in areas of the specialized work in identification.
Necessurily, the upproach to the identificution of
authorized stations and detection of unauthorized
or illegal stations cannot be a series of procedures
which ure eusily detailed as 4 sequence of operations.
Here the cupability and ‘* know-how'' of the moni-
toring group, together with suitable specialized
equipment, must fit together to :eccomplish the
objective. Such a combination is bound to be pretty
much successful — for exaumple, a total of 529 un-
licensed radio operations were uncovered in 1962.

Another basic function which we provide is in the
enforcement of the radio laws. This includes interna-
tional regulations as well as FCC Rules und Regula-
tions which upply more directly to the various
classes of stations that are licensed by the FCC.

It is in this enforcement area that the classic
“pink ticket' had its upplicution. We no longer
insue colored notices, however; as may be vbserved
the *‘white” variety is equully. effective! In fact,
several types of notices ure now issued to licensees
appropriate to the circumstances where a particular
rule or regulation is not being complied with. In the
case of the amuteur this may be in one of several
areas under part 12 of the rules. We are purticularly
appreciative, however, of the cooperation the ama-
teur group extends to us in its *“self-policing’’ policy.
Bevond that, our first concern with respect to the
amateur violations must of necessity be with those
emissions which fall outside the amateur bands und
which therefore interfere with other essential services.

It should be borne in mind, however, that our
engineers are regularly observing all of the amateur
hands.

As I visit with amateurs at various club meetings
and dinners, the question is often usked ‘' Does the
FCC reully check the amateurs?’” The FCC does
mich more than merely ** cheek ' the amateur bands.
We measure umateur bandwidths and photograph
those we wish to make a matter of record. We oh-
=erve all types of amateur signals for evidences of
paor :wdjustment. ‘This reveals overmodulation of
a.m. transmitters or “‘fHat topping’ in s.8.b. trans-
missions. C'.w. waveforms which gencrute key clicks
are nlso inspected. Again we keep a loaded camera to
photograph unything we wish of what we see on onr
oscilloscopes.

Severul of our observers at various stations have
lunguage ubilities which assist us to identify the few
amateurs who consider it easier to move on the DX
station frequency, out of the voice band, und use
only the DX station’s language. We have tape re-
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A monitoring position used for training of new operators
at Laurel, Maryland.

corders available for instant use to record this or any
other type of intercepted transmission we wish to
retain.

While surveying the umateur bands, we are alert
to the various types of spurious emissions that occa-
sionally occur from amateur transmissions. Often
these can be eusily identified, while at other times
two or more receivers are used to synchronize the
unwanted components with the originating signal.

We give positive attention to band-cdge emissions
and to those which are out of the imateur bands. 1t
is, of course, the amatcur’s respousibility to confine
his emissions within these band limits. Many serv-
jees of a vital nature can be disrupted by such
unwanted emissions. We take prompt action, usually
by collect telephone call directly to the amateur,
requesting him to remove the offending transmitter
until repairs are made.

In one such recent case of interference to the
United States Air Force by an amateur, we made
the collect call and noted the interference was re-
moved. In a few days a letter was received from the
amateur. He took no chauces — he reported that
be had & home-built transmitter and that he was
dismantling it completely.

However, factory equipment docsn’t always cs-
cape. In a recent case of interference to the United
States Coast Guard by an amateur, we completed
the usual preliminaries and confirmed that the
transmitter in use was factory-built and that it had
been to the factory for repairs and had been on the
air for only 30 minutes after the repairs when our
phone call confirmed the nced for still more effective
uttention.

In another instance of interference by an amateur,
we learned in the reply letter that the transmitter
was in good order but the amateur’s adjustment of
it was not. He reported that he was learning to tune
it up. Unfortunately, he failed to practice his tech-
nique before using an antenna and interference
resulted. He promised to obtain assistance from a
more expericnced amateur before he tried again.

Removing interference is nowhere less urgent
than on the aircruft frequencies. There have been
many instances of interference of this sort. A phone
call from our Baltimore Office recently alerted us
with word of interference to our local airport by an
amateur being heard on about 120 Mec. The call sign
was checked out and found not listed. We made
immediate preparations with Baltimore to coordi-
nate with them in their investigative car while they
tracked down the interfering station. A short time
later we received further information from our com-
plainant. This time the call was verified as phonet-
jcally related but slightly different than before. The
tiles produced a positive result and Baltimore placed
a call to the offending station. We were later in-
formed that the wmateur had been on 120 and 145
Mec. simultancously. The transmitter was removed
from the air and we returned to our other duties.

These are just a few of the recent Laurel experi-
cnces with out-of-the-band amateur radiations. In
these and in the replies to our notices to amateurs, it
is evident that very often transmitters are operated
by amatcurs who would not have violated the rules
if they had informed themselves about how. har-
monics are generated, how unwanted and spurious
emissions can be detected and eliminated, or just
what effect certain transmitter adjustments actually
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produce ou the rudiuted signal.

You can see the FCC really does “check” wna~
teur transmissions. We would like to encourage all
amateurs to be sure their knowledge of their trans-
mitters mects the responsibility that goes with their
communication.

This worthwhile objective can he met in two
different ways; one by the individual himself through
an effective maintenance program s well as udopting
u professional operational pructice augmented by
and through his wholehearted support and coopera~
tion with your League’s *‘ Otficial Obscrver’ survice.

Obviously, our responsibilities also cxtend to
many other classes of radio stations. An engincer
in u given day may be measuring the frequencies of
u.h.f. television stations, checking the modulation
of a broadeast stution, verifying the bandwidth of a
mobile service station checking for harmonics or
other spurious radiation products, ur possibly verify-
ing proper operation on a distress frequency. At an
adjoining position an engincer may be taking beur-
ings by means of the Adcock dircction finder. In the
course thercof, it may be decided that an observation
by means of the d.f. nct should be obtained. In this
event, the monitoring station prints a request on our
connecting teletype loop circuit. This includes de-
tails of call and emission as well as frequency. Our
network can be divided by operating symbols so
only those stations most likely to be able to hear the
station are included. For example, the net. can bhe
broken down into an eastern observation unit which
would extend cast of Nebraska and a western unit
which would include our stations west of Nebraska.
Still other teletype automatic routing symbols can
be transmitted to bring together the entire network
of stations, including those in Hawaii and Alaska.

After the network is alerted, the originating sta-
tion prints u portion of the wunted station's trans-
missions 80 that all participating stutions instantly
know what to look for. It might be mentioned that
our monitor receivers are dircct-reading to a kilo-
eyvele or less and this simplifies the scarch for the
wanted stition.

Direction finder bearings are taken on these ro-
qquests and classiticd for stability of arrival path
during the observation. This classification assists in
the evalnation that is required for a ** fix.”” After the
hearing hus been taken, each station in turn prints
its bearing, following a definite scquence. Subse-
¢uently our central control will plot the bearings and
announce its findings. When an emergency is under
way, continuous bearings are taken. 'These are
quickly reported and often a fix is determined in a
few minutes. The fix then is used in various ways to
provide the appropriate answer to the problem at
hand.

(Continued on page 149)
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Election Notice

League Opposes License Fees,

Hobby Class Proposal

FCC Bandwidth Standards

ELECTION NOTICE

To All Full Members of The American Radio
Relay League Residing in the Atlantic,
Canadian, Dakota, Delta, Great Lakes,
Midwest, Pacific and Southeastern Divi-
sions:

An election is about to be held in each of the
above-mentioned divisions to choose both a
director and a vice-director for the 1964-1965
terms. These elections constitute an important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the dircction of their
association in the hands of representatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be mailed to
any member upon request.

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

Ezeculive Commiltce
The American Radio Relay League
Newington 11, Conn.

We, the undersigned Full Mcembers of the ARRI, residing
in the. .. .....Division hercby
nominate . ....oooounen ebeereeie e, Of oo
as a candidate for director; and we alsn nominale..........
JR R S PN a8 a cantidate for vice®
director; from this division for the 1953-1934 term.

(Name Call City Date)

The signers must be Full Members in good standing.
The uominee must be a Full Member and the holder of at
Jeast a (ieneral Class amateur license, or a Canadian Ad-
vanced Amateur (‘ertificate and must have heen a member
of the League for a continuous termn of at least four vears
at the time of his election. No person is eligible who is
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commercially engaged in the manufacture, sale or rental of
radio apparatus capable of being used in radio communica-
tions, or is commercially engaged in the publication of radio
literature intended in whole or in part for consumption by
radio amateurs.

All such petitions must be filed at the headquarters office
of the l.eague in Newington 11, Conn. by noon IDST of
the 20th day of September, 1963. There is no limit to the
number of petitions that may be filed on behalf of a given
candidate but no member shall append his signature to
more than one petition for the office of director and one
petition for the oftice of vice-director. To be valid, a petition
must have the signature of at least ten Full Members in
good standing; that is to say, ten or more Full Members
must join in executing a single document; a candidate is not
nominated by one petition bearing 8ix valid signatures and
another bearing four. Petitioners are urged to have an ample
number of signatures, since nominators are uccasionally
found not to he Full Members in good standing. It is not
necessary that a petition name candidates both for director
and for vice-director but members are urged to interest
themselves equally in the two otfices.

League members are classilied as Full Members and Asso-
ciate Members. Only those possessing Full Membership
may nominate candidates or stand as candidates; members
holding Associate Membership are not eligible to either
function.

Voting by ballots mailed to exch Full Member will take
place between (ctober 1 und November 20, except that
if on September 20 only one eligible candidate has been
nominated, he will be declared elected.

Present directors and vice-directors for these divisions are:
Atlantie: Giilbert L. Crossley, W3YA and Edwin 8. Van
Neusen, W3LECP. Canadian: Noel B. Eaton, VE3CJ and
Colin C. Dumbrille, VE2RK. Dakota: Charles G. Compton,
W@BUO and Martha J. Shirley, WBZWL. Delta: Floyd C.
Teetson, WSMUG und Graham H. Hicks, WS5IHP. (‘reat
Lakes: Dana E. Cartwright, W8UPB and Robert B. C'ooper,
W8AQA. Midmest: Robert W. Denniston, WONWX and
Sumner H. Foster, W8GQ. Pacific: Harry M. Engwicht,
W6HC and Ronald G. Martin, W6ZF. Southeastern: James
P, Born, Jr., W4ZD and Thomas M. Moss, W4HYW,

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

For the Board of Directors:
July 1, 1963 JOHN HUNTOON
Secretary

BANDWIDTH STANDARDS

There have been a number of discussions by ama-
teurs as to what constitutes ‘' good amateur prae-
tice” for the bandwidth of an amateur radiotele-
phone trunsmitter. Extracts of a recent FCC letter
may be helpful in this connection:

“Section 12,133 of the Amateur Radio Service
Rules states that * . . . a spurious radiation is any
radiation from a transmitter which is ouiside the
frequency band of emission normal for the type of
transmission employed. . . .’ Also applicable to
the question is Section 12.151 which provides that
‘In all respects not specifically covered by these
regulations each amateur station shall be operated in
accordance with good engineering and good amateur
practice.’

“The Commission has not found it desirable to
include specific attenuation ratios in connection with

QST for

i




bandwidth requirements in the wmateur rules for
several reasons. As a practical example, we believe
most amateur licensees would not be able to aiford
the test equipment necessary to measure bandwidth
in terms of specific attenuation ratios. Since the
amateur rules are, among other things, designed to
encourage experimentation toward advancement of
the radio art, the technical requirements arc¢ in-
tended to provide as much latitude as is practicable
congistent with the prevention of undue interference
between amateur stations and the prevention of
interference to other radio services.

“Section 2.202 does not in itself limit the band-
width of the emissions of amateur stations. It scrves
as a guide as to what is considered to be a necessary
bandwidth for various types of emission. Also, Sec-
tion 5.103 does not govern amateur transmission
bandwidth. Therefore, the above Part 2 and Part 5
rules sections and rules governing other services re-
garding emission bandwidth, are significant only
in that they may be helpful in considering what is
‘normal’ and 'good engincering and good amateur
practice’ with respect to Sections 12.133 and 12.151.

“It is widely accepted that 3000 cycles is the
highest audio frequency necessary to be transmitted
for good speech intelligibility and we believe it to
he a reasonable figure for amateur speech trans-
missions. This determines the ‘necessary band-
width’ which is designated in other services by 6A3
for double sideband and 3A3A for single sideband.
The corresponding bandwidths which may be ‘occu-
pied’ (containing 99% of the radiated power) are
8.0 and 4.0 kc/s respectively.

‘‘Our monitoring observations indicate that, in
the absence of equipment malfunction, over-modula-
tion, overdriving linear amplifiers, and other careless
or deliberate excesses, the above criteria are more
than ample with regard to ‘normal’ ‘good engineer-
ing and good amateur practice.” However, because
a specific unwanted sideband suppression ratio is
not required in the Amateur Service, the 4 kc/s
bandwidth should not be considered as a maximum
for single sideband transmissions. We do feel that
single sideband transmission of a bandwidth greater
than the above 8-k¢/s double sideband criteria is
excessive and therefore may be subject to a notice
of violation of Section 12.133.--- Ben F. Waple,
Secretary.”

CANADIAN LICENSE FIGURES

Through the courtesy of Cuanadian Director
Noel Eaton, we have the following figures on
Canadian licenses in force as of March 31,
1963:

Regional Office Licenses [ssued

‘Vancouver 1415
FEdmonton u86
Winnipeg 1193
Toronto 3742
Montreal 1773
Moncton 1073

10,182

In addition, there were 26 VE@s in force,
or a total of 10,208. This compares with 9,347
as of a year ago, an increase of 861.

ANOTHER AMATEUR RADIO WEEK

In proclaiming Amateur Radio Week in
Michigan June 16 to June 23, Governor (icorge
Romney said, in part:

“Standing by in Michigun to aid and assist
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Gov. John M. Dalton of Missouri proclaiming Amateur
Radio Week, which began June 23, coinciding with ARRL
Field Day. With him is State Representative Alfred A.
Speer, WOBOA, who encouraged the issuance
of the proclamation.

government ahd law enforcement units in case
of natural and enemy disaster is an unsung band
of radio enthusiasts who do more than listen to
their radios for pleasure . . . They donate their
precious time and equipment and educate them-
selves in the fascinating art of radio clectronics,
and at the sume time devote themselves to the
protection of the general public . . . In recogni-
tion of the demonstrated initiative and resource-
fulness of these many radio operators [I] do
hereby proclaim . . . Amateur Radio Week in
Michigan and do urge all citizens to give proper
attention and credit to the men and women
enguged in this important and essential secondary
line of defense.”

SUSPENSION SUSTAINED

In the April 1962 issue, we reported on a
case wherein a General Class licensce had taken
the General Class test in the name of a Techni-
cian Class licensce, I. P. Gillenson, WAG6KCI.
The final resuit was that the licenses of both
amateurs were suspended for the remainder of
the license terms. In December 1962, Mr. Gillen-
son asked the Commission to rescind the suspen-
sion, feeling that the period of suspension already
suffered had becn of great etfect, that he wus truly
contrite and that he fully recognized the serious-
ness of the violation. In a Memorandum Opinion
and Order released June 7, the (Commission
denied the petition, stating that Mr. (iillenson
had earlier passed up his legal opportunitics
to petition for rehearing or to appeal to the courts,
that he has displayed a very serious lack of candor
in his dealings with the Commission, that he does
not now deny committing the violations nor
does he now furnish any additional facts, and
accordingly the Commission is unable to find
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any circumstances which would warrant any
amendment or modification of their decision.
The license, therefore, remains under suspension
until its normal expiration date, July 7, 1965.

ANOTHER SUSPENSION

The (Coramission has suspended the (iencral
Class license of Richard J. Paille, K7LQG, for
six months after finding that he had willfully
damaged or permitted to be damaged the appara-
tus of u licensed radio station, had trunsmitted
u cull not assigned to the station he was operat-
ing and had failed to transmit the ecall of the
stution he was operuting. ''he suspension was
pot contested, und went into effect on June 13,
1963. [Section 503 of the Communications Act;
Sections [2.161, 12.158 and 12.82 of the amnateur
requlations.]

MANITOBA GETS CALL LETTER PLATES

Cooperative cfforts by the amateur radio clubs
of Manitobs over an eleven-yeur period have
finally resulted in vietory: starting in Junuary,
1964, call letter license plates will be available to
VEd4s. Processing will be done by a committee
of the newly-formed MManitoba Association of
Amateur Radio Clubs, Box 352, Winnipeg; ap-
plications accompanied by the $5 fce were due ut
Association headquarters on June 30). The fee is
assessed only when new license plates are issued
(ecurrently, every six years). It is not necessury
that the cur be equipped with mebile geur, but
only private passenger vehicles ure eligible. If the
special license plutes are lost, or the amateur
forfeits his license, regular license plates will be
issued instead. One unique feature: u cur regis-
tered in the name of a parent whose amateur son
or daughter huas equipped the cur for mobile
operation may bear the umateur’s call. Other-
wise, the car must be registered in the name of
the amateur whose cull it will carry.

Our thanks to the Winnipeg Amateur Radio
Association, its license plate committee and
chairman VE4HW for this report.

REHEARING ASKED ON FEES

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C,

In the Matter of
Kstablishment of fees for | DOCKET NO, 14507
the Commission’s licensing

and regulatory activities |

PETITION FOR REHEARING

The American Radio Relay League, Incorporated, a non-
prolit corporation organized under the iaws of the State of
(Connecticut and having as voting members more than
%4,000 amateur radio operutors licensed by the Federal
(‘ommunications Commission. pursuant to Section 405 of
the Communications Act of 1934, as amended, respectfully
re«uests rehearing and reconsideration of that portion of the
Report and Order released May ¥, 1963 (FCC 63-414) which
estublished a schedule of fees for applications in the Ama~
teur Radio Bervice.

In support whereof, the following is submitted:

The League greatly appreciates the careful consideration
given by the Commission to its Opposition to the proposal
to establish a schedule of fees which was tiled on May 16,
1962, and to the reduction of some and elimination of other
proposed fees. In the year since the submission of the
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League’'s comments and opposition. however, there have
been u number of significant developments which, in the
League's opinion, warrant further consideration of the
wisdom and long-range effect of establishing fees for the
Amateur Radio Service.

Adverse Impact [Tpon The Continued Growth
And Improvement Of The Amateur Radio Service

For many years prior to and immediately after World
War 11, the Commission followed the policy of encouraging
and upgrading the Amateur Radio Service by the use of
incentive licensing. Portions of the high frequency (h.f.)
bands most, widely used by amateurs were available only to
holders of the highest grade of operutor’s license. To qualify
for such a license, the upplicant was required to have held
a lower grade of amateur liceuse for & period of one year und
to dewmonstrate 4 high degree of technical knowledge. Ama~
teurs worked so hard to increase their knowledge and pro-
ficiency that approximately forty percent earned the higher
rude of license wnd the added operating privileges. The end
result was a continuing increase in the wany contributions
of the amateur rudiv body to technological advances and
gervice to the public und the Nation.

In 1451, ufter an extensive rule-making proceeding in
Docket No. Y295, the (‘ommission adopted major changes
in the amuateur structure which became eHective early in
1952, Three new classes of licenses were established, the
Amateur Extra, the Techniciun, and the Novice ('lasses.
The former (‘lass A, B and C ygrades were replaced by the
Advanced. the General, und the C‘onditional Classes, and
the different reciuirements and special operating privileges
bhetween these classes were eliminated. Minimal code pro-
ticiency was required for the I'echnician and Novice Classes,
and minimal technical knowledge was required for the Nov-
ice (‘lass. ‘The license for the Novice ('lass was for only one
vear and was non-renewable. Although special operating or
other privileges for the Amateur Extra Class were contem-
plated, none have been adopted as yet.

In the eleven years following the changes in the amateur
structure, the number of amateur licenses outstanding at
any one time has grown from approximately 110,000 to
almost 250,000. Similar growth of amateur radio has oc-
curred in many other countries throughout the world. In
spite of significant technological developments, the most
notable being single sideband suppressed carrier (s.s.b.)
radio telephony, occupiuncy and utilization of the high fre-
quency (h.f.) amateur bands has reached the point where a
reexamination of present licensing policies and practices is
urgently required if the basic purposes and objectives of
amateur radio are to coutinue to be achieved in the im-
mediate a3 well as the distant future.

A year ayo, the League ewbarked upon a long-range
program having as it8 objectives the more etlicient utiliza-
tion of the amateur bands and the continued growth and
public service of amateur radio. It was soon apparent that
the long-range solution fies in a return to & form of incentive
licensing zlong the lines of the policies and procedures
abandoned in 1952, After extensive study, including consid-
eration of comments of many hundreds of amateurs, the
Leugue's Board of Directors, on May 3, 1963, unanimously
adopted the following resolution:

“The Board of Directors of the American Radio
Relay League, Inc.. in meeting assembled at Hart-
ford, Connecticut, on May 3, 1963, considering that
frequencies now assigned and essential to the wna-~
teur radio service will continue to be allocated by
international conferences and treaties; in further
recognition of the growing demand by other services
for more frequency space; in the belief that even
more efficient utilization of amateur frequencies
is essential; after an extensive examination of the
technical advances and growth of the United States
amateur radio body in the last ten vears, after care-
fully considering the many comments and sugges-
tions from the membership, and after extensive
deliberation; hereby establishes the following objec~
tives as one of several major policies of the League
to promote the continued existence and growth of
amateur radio.

*1, Kxtension of the existing incentive-licensing
structure by re-establishment in the United States
of an advanced class of amateur license requiring (a)
holding of au uwateur license of C‘onditional or
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Creneral Class for a period of at least one yeur im-
mediately preceding application therefor, and (b) a
new written examination covering advanced ama-
teur practice as applicable to modern amateur tech-
niques. Kurther code exawminations for then existing
Amateur Extra and General and present Advanced
Classes of licensees shall not be required. The effec-
tive date shall be such as to afford all existing
amateurs ample opportunity to qualify for this new
class of license.

*2. Assignment of portions of the high frequency
(h.f.) amateur bands as appropriate to the higher
grades of licenses.

“3. Modifiention of the rules concerning the C'on-
ditional C'lass license to limit the term and pertnit
renewal only for handicapped persons, those in mili-
tary service, or upon a finding by the Federal Com-
munications Commission of genuine hardship.

"4, A complete review and revisions of the pres-
ent written exawminations for various classes of
amateur licenses in light of present amateur tech-
niques.

I'he Board directs the officers of the League, with
the advice of its Executive Committee, to proceed
with the implementation of these ubjectives.”

To further implement the long range program, the Board
adopted the following additional resolutions:

“RESOLVED, that with the cuntinuing growth
in the number of amuteurs and the resultant in-
creased crowding of amateur bands, the leugue
considers that proper technical operation of equip-
ent is more vital than ever to continued stecessful
operation and efficient usage of amateur frequency
assignments, and that the Headquarters staff, es-
pecially the technical and communications depart-
ments, are directed to institute a program to bring
about a better understanding of technical capabili~
ties and limitations of equipment and of operating
techniques.

“RESOLVED that, in view of increasing conges-
tion in our limited frequency assignments caused by
the steady growth of the amateur body, The Ameri-
can Radio Relay League urges upon all amateurs a
more strict observance of the following principles:

“1. To make proper choice of bands below 30 Me.
appropriute to the distance to be covered.

*“9, To achieve equipment Hexibility so that an
adequate choice of frequency bands und powers for
desired communications distances may be available,

*“3, To use minimum bandwidth, consistent with
good engineering practice and compatible with the
mode of transmission being employed.

“4, To expand the use of v.h.f. for local contacts
wherever possible, with the ultimate aim of conduct-
ing all short-distance cowmunication in this portion
of the spectrnm.

“5. l'o use the minimum power necessary for
each commuunication.”

Implementation of the League’s long range program to
up-grade the amateur radio service will be severely handi-
capped and jeopardized by the schedule of fees adopted by
the C'ommission. Although it is not clear either from the
Report and Order or from newly adopted Section 1.622 of
the Rules just when a $2.00 fee and when a $4.00 fee is to be
imposed, the effect of either will be to decrease the number
of amateurs seeking to advance to a higher class.

(One of the incentives suggested from time to time is the
assignment of distinctive or special call signs, such as a
two-letter suttix, particularly to the present incentiveless
Amateur Extra Class and possibly to any new Advanced
(‘lass licensee. A fee of $20.00 for such requests, as provided
by the Report and Order, will effectively eliminute many
requests and thereby impede the establishment of an etfec-
tive program.

The Clowmission long has followed the policy of making
special call signs available to special activities such as ama-
teur stations operated at Boy Scout Jamborees, fairs and
expositions. schools and universities, und military establish-
wents, to name u few. The imposition of any fee, and par-
ticularly a $20.00 fee. for such requests would eliectively
eliminate many requests and reduce the over-all effective-
ness und growth of the amateur service.

1n imposing the $20.00 fee for special eall sign requests,
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instead of a $5.00 fee as originally proposed, the (‘ommis-
sion stated that ‘““this service is costly, as it involves re-
search, and is of no significance to anyone except to the
amateur concerned.’”’ As shown above, the assignment of a
special call sign, particularly if part of an incentive licensing
program, will benefit the amateur body and the over-all
publie and not merely the amateur concerned. When the
new automatic data processing equipment (a.d.p.) being
installed by the C'ommission is placed in service, the amount
of time required for ** research ' to deternine the availability
of a requested cull sign will be slight as compared to the
present manual and time-consuming procedure,

It is respectfully submitted that the impact of fees upon
the basic purposes and objectives and the continued im-
provement and growth of the Amateur Radio Service should
be reexamined in light of the developments of the lust year,
particularly the nced for an effective incentive licensing
program.

The Eeemptions Do Not Remore
The Adverse Impact Upon The Public Intereat

One of the most important services nf amateur radio is
the supplying of communications in time of emergency.
This the (fommission recognized when it stated ax follows
in paragraph 20 of its Report and Qrder:

* Exemptions have ulso been provided for applicants
in the Radio Amateur Civil Emergency Service
({RACES) and in the Disaster Communications
Service. Licenseex in RACES are Amateurs who par-
ticipate voluntarilv in emergency communications
networks for the purpose of providing communica-
tions during natural disasters und other emergencies.
We agree with the argument that the payment of a fee
would discourage participation in these worthwhile
activitiesr,” [Fomphasis supplied]

The (C‘ommission has erroneously assumed that a sub-
stantial percentuze of amateur radio emergency activities
have been, and will continue to be, conducted under the
RACES program und the Disaster Communications Serv-
ice. Actually, the npposite is correct. Under Section 1:2.200
of the Clommission's Rules,

“The Radio Amatenr Civil Kmergency Service pro-
vides a temporary phase of amateur radio for (ivel
Defense communications purpoxes only. and the rules
are limited in their force and effect to the period of
the present national emergeney, including any emer-
ency which may necessitate invoking of the Presi-
dent’s War Emergency Powers under the provisions
of section 606 of the Clommunications Act of 1934, as
uwmended.” [Emphasis supplied|

The basic amateur service is the service intended to sup-
ply, and which actually supplies. emergency communica-
tions in the event of natural disaster, rauther than the spe-
cialized part of the amateur servica known as RACES.
This fact is recognized by Sections 12.0(a) and id), 12.101,

Nashville and Davidson County, Tennessee, observed
Amateur Radio Week June 17-23. Mayor Beverly Briley,
WAA4CBK, of the Mayor's staff, and W4WHN, president
of the Radio Amateur Transmitting Society,
hold the proclamation.
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12,106(a), and 12,156 of the (‘ommission's Rules. In other
words, RACES is ouly one foruulized segment of amateur
emergency communications work.

Moreover, RACES is not a separate radio service. The
““licenses’’ issued in RACES are not licenses but authoriza-
tions to zlready licensed amateur stations to carry on certain
Civil Defense communications.

‘The relief provided in the Report and Order for RACES
personnel will actually affect only a small portion of the
amateurs involved in the program. Under Section 12.225 of
the C'vmmission’s Rules, one umateur station licensee may
obtain a station authorization in RACES which could cover
all RACES units for an entire city, county or even, at least
in theory, an entire state. No vperator authorization is
igsued by the Commission in RACES: such authorizations
ure issued by local civil defense authority to those already
possessing an amateur license (or, in controlled conditions,
a restricted radiotelephone operator permit) who meet
the authorities’ requirements for loyalty and general re-
liability., Thus, under the Commission's Order, amateur
operators will be puying for the only federal authorization,
the basic amateur license, needed to operate RACES sta-
tions. The Commission's own recognition, in Paragraph 20,
that the payment of a fee would discourage participation in
these worthwhile activities applies to the amuateur service
as a whole.

\Vith the frequent and unsettling changes in the Civil
Defense structure, and the wide variunce in the degree of
local, county and state support of the program, many com-
munities are without any RACES service. Mighty few are
completely devoid of amateur stations, however, who stand
ready to serve in natural disasters. Additional persons
should be encouraged, especially in rural areas, to seek ama-
teur licenses so that they may enhance the coverage of such
completely voluntary organizations as the Amateur Radio
Kmergency Corps sponsored by the League. The filing fee
would do nothing to encourage, and actually would discour-
age, potential additions to the ranks.

Few amateurs have received licenses to operate in the
IDisaster Communication Service. The comments with re-
spect to RACES are applicable generally to the Disaster
Service.

lmergency communications are so essential to the public
safety, health and welfare that nothing should be done to
impair and hinder the service now available from the awa-
teur body. The imposition of fees most assuredly will ad-
versely affect the establishment and maintenance of such
communications facilities.

As noted in the League's Opposition of May 16, 1962,
Section 303(g) of the Communications Act directs the C'om-
mission, as the '‘public convenience, interest or necessity
requires, ““to study new uses for radio. provide for experi-
mental uses of frequencies, and generally encourage the
larger and more effective use of radio in the public interest.”
The Opposition then discussed the fact that **a very high
percentage of applicants for original authorization in the
amateur radio service are of high school and college age'
and the fact that many others are handicapped persons and
shut-ins with limited financial resources.

in deciding not to impose fees for Novice applications,
the Commission stated that ** No fee will be charged to those
who apply for Novice Licenses since such licenses are for a
one-year term and the applicunts for such licenses are
often young people who are starting in a new hobby."” The
Commission apparently erroneously assumed that most
young persons enter amuateur radio through the Novice Class
license. Although no absolute statistics are available, the
Leugue's records and attendance ut local and regional ama-
teur radio meetings indicate that a high percentage of young
persons skip the Novice Class and are first licensed in the
‘Technical, Conditional or General Class. Because of the one-
year limitation upon Novice Class licensees, the exewption
only of the Novice Class werely postpounes the itupact for a
year.

The League is very concerned about the impact of fees
upon the physically handicapped and shut-ins, which are
believed to number more than 5,000. Many are permanently
hospitalized. I'ew have any sources of income, and many
use umateur equipment lent or donated by other more
fortunate amateurs and philanthropic orgunizations, The
imposition of fees most certainly will have au adverse im-
pact upon this most important segment of the amateur
fraternity.
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Amateur Radio [+ Ecempt From The Imposition of Fees

As noted in the Leugue's Opposition filed May 16, 1962,
Section (40 of the Independent Appropriation Act of 1952,
5 USC $140, specifically exewpts *‘those enwgumed in the
transaction of official business of the (iovernment.” In its
opposition, the Leugue culled attention to the fuct that
amateurs render many and most valuable services for, on
behalf of, and ut no cust to the Corumission, which other-
wise would be provided at most substantial expense to the
Government. The conduct of examinations, the operation
of interference (‘['VI) committees, self-policing, and emer-
gency communications services were discussed at length.
Although the Commission reconsidered and exewnpted the
Disaster Communications Service and RACES, there is no
indication in the Report and Order that the Commission
considered and ruled upon the basic argument that the en-
tire Amateur Radio Service is exempt under Section 140.
Once again, the League respectfully subinits that C'ongress
intended that the Amateur Radio Service be exempt from
the imposition of fees.

All Non-Commerciul Services Except Amateur
Radio Have Been Fxrcmpt

Section 140 of Title 5 directs the Commission to consider
the ** value to the recipient, public policy or interest service.
and other pertinent facts.” As noted in the League's Opposi-
tion of May 16, 1962, the vast majority of licensces are
engaged in commercial business and, because of limitations
upon the number of licenses, many licenses have substantial
value. In the amateur service, however, u licensee may not
engage in any business activity and the license has no
intrinsic " value to the recipient.” The value of an amateur
license is to the public through the public service which may
und will be contributed by the amateur.

‘The tirst sentence of Section 140 refers to ““ things of value
or utility.” When considered with the requirement that the
Coummission shall consider the ** value to the recipient,” it is
clear that Congress intended that fees be imposed only
upon commercial activities and enterprises und commercial
applications. This interpretation is fully supported by the
fact that the Amateur Radio Service is the only strictly
noncommercial service upon which the (‘ommission has
imposed fees. In exempting all other strictly noncommercial
services, the Commission recognized that Congress clearly
intended that fees not be iinposed upon noncommercial
services, including amateur, and should be imposed only
upon commercial applications.

Conclugions
The amateur radio service is unique in many ways. As the
Commission has stated in its annual reports, ** Public Serv-
ice is the keynote of amateur radio operation. T'he policy
of the United States (iovernmnent, both domestically and
internationally, always hax been to encourage and support
amateur radio. The (‘ommission’s imposition of fees upon
amateur radio i8 the first action ever voluntarily taken by an
agency of the UTnited States (iovernment to discourage and
retard the growth of amateur radio. For these reasons, und
in light of developments of the last year, the Commission is
respectfully requested to recunsider and set aside that por-
tion of its Report and Order which imposed fees upon the
Amateur Radio Service.
Respectfully submitted.
THE AMERICAN RApIO RELAY LEAGUE, INCORPORATED
By ROBERT M. BOOTH, JR.
Ltz General Counsel
1735 DeSales Street, N.W.
Washington 6, D. C.
June 7, 1963

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C.

In the Matter of

Petition to Add a New r RM-406
Class of License to the

Amateur Radio Service |

QPPOSITION TO PETITION FOR RULE MAKING

The American Radio Relay League, Incorporated, a non-
protit corporation organized under the laws of the State of
(lonnecticut and having as voting members tore than
84,000 amateur radio operstors licensed by the Federal
(‘ommunications Commission, respectfully requests that the

(Continued on page 146)
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High School Radio Club Exhibit

BY WILBUR W. OLSON,* W6TQU

School Radio Club put on a weck-long
show recently, and were able to present
amateur radio to tens of thousands of visitors.
1t all started when Pacific Ocean Park in Santa
Monica invited the club to present a display in
connection with a vacation-weck *Spring Thing”
celebration. The Park offered a midway booth
geventy-five fect long and eight fect deep. The
club collected members' und club cquipment
ranging from converted surplus and homebrew to
commercial units. They found they had enough to
fill the huge booth and put the club station,
W6RBU, on the air on all bands.

Individuals and groups worked on pictorial
displays, posters, literature for display and free
Landout information. Permission was obtained
from the ARRL to use excerpts from the Hand-
kool for a brief story on bamming. The School’s
Commereial Department mimeographed the re-
sulting one-page story to provide copies which
could be handed out to visitors to the show. A YL
English teacher was persuaded to record the
story on tape. The print shop produced special

MEMBERS of the Inglewood, California, High

#13715 Cordary Ave., Hawthorne, Culifornia

QSLs for the exhibit, along with reprints of
another article on amateur radio, adding to the
free literature available. The Art Department
made a number of signs for the display.

The actual station operation was the highlight
of the exhibit. Club members had erected dipoles
for 40 and 20 meters, a six-meter ground plane
and a two-mcter J antenna prior to the Kriday
night opening,.

Came spring vacation and thousands of Los
Angeles students and their families were on their
way to the “Spring Thing.” As they passed the
[HSRC booth, they donned earphones on the
counter and heard a pleasant feminine voice
describing amateur radio as a hobby. ‘Then the
visitors watched and listened to contacts being
made by operators WABWWX, WA6SWR,
WNG6CCP, WA6LNZ, WAG6YSF, WB6AQU,
WAGZIZ, sund the club’s advisor, Wilbur Olson,
WO6TQU.

The ten-mile distance from Inglewood to Pa-
cific Ocean Park posed transportation problems,
but the dedicated operators pooled their rides in
a way which kept the exhibit fully statfed at all
times. Hours were from ten to ten daily, and ten
to midnight on Fridays and Saturdays. [asv—]

The pictures tell the story of the Inglewood High School Radio Club exhibit. Beneath the roller coaster, flanked by giant

totem poles, the booth stretches 75 feet down the midway. Behind one of the QSL displays is the tape recorder with

which amateur radio’s story was continuously narrated. The ARRL world map is bordered with QSLs from around
the world. Two twelve-foot signs and a poster featuring the club call, W&RBU, stretch across the back wall.
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CONDUCTED BY JEAN PEACOR,* KIJV

School Days

Time wus when the teachings of the little red
schoolhouse sufficed. The three Rs were well
learned, but extracurricular activities were
learned outside the school walls, for the most
part. A8 times have progresscd, schools have
beecome proof thut the more you learn, the greater
your potential — until now, when present-day
schools sppear to offer an education relative to
about any subject you might care to name.

As an example, high school radio club stations
have beeome very popular in recent years, and
muny teenage students arc being given the
opportunity to learn about und participate in
our hobby, who might never otherwise leurn of
rudio's wonders.

Club stations get their sturts in many different
ways. Eagerness und enthusiasm are fine hasic
ingredients, This is amply illustrated in the ease
of the Oak Hill School club station, K1QCK, in
Hartford, Conn.

Two students, Barbara and Betscy Lombardi
of Shelton, Clonn., used to listen with admiration
to their unele’s amateur radio station, W1VGP.
As their interest grew, he aided them greatly in
beecoming K1EIR and K1EIC, respectively, in
1958 when they were only 12 vears old. Barbara
and Betscy, sightless twins, have become fine
operators, excellent rag chewers, and very adept
trafic handlers. Betsey does un outstanding job
as NCS on Conn. State Phone Net quite often,
and Barb is an exccllent c.w. traffic gal, purtici-

#YL Bditor, UST: Please send all news notes to KILIV’s
Lhome address: 139 Couley St., Springfield, Mass.

{left) Members of KIQCK, Qak Hill School Club Station. Front row, . to

paling in the Conn. C.W. Net, and is often heurd
on First Regional Net.

Remarkable indeed arc the twing’ accomplish-
ments, the latest of which is Betsey's fine showing
in a national high school typing contest in
which she placed first in the country among
sightless contestants, and fifth in the N.E.
Region among all contestants.

Their splendid enthusiasm for amatcur radio
was carricd back to fellow classmates at Ouk Hill
School for the Blind in Hartford. An entirely new
world openced up for many of the students when
a radio club was formed in 1960. With the help
of Dr. Andrew Peterson of Newington, Clonn.,
an honorury member of the club, K1QCK, the
school station, bcecame active on the air in
1961, using a DX20 and HRO recciver. Lt.
William [Eckert of the Hartford Police Foree,
K1BNO, became the club advisor.

Since 1961, many students have taken advan-
tage of the club’s opportunitics, and many fine
new amatewrs have been the result. There are
presently 6 members, Barbara, K1EIR; Betscy,
KI1EIC; Cheryl Brinkman of Oakville, Conn,,
K1UWO, (newly-elected president); Anne Marie
Knickerbocker of Taconic, Conn.,, KISTM:
Carol Esposito of Hartford, Conn., former
KNISTL (awaiting news of an exam taken
recently): Jeanne Devin of Thompsonville,
C'onn., former KN1UWM (also awaiting news of
her new license).

All are teenagers whom we can be very proud
t0 have as fellow hams. School closed June 21

AR

.2 Barbara, K1EIR; Cheryl, KIUWOQ; Betsey,

K1EIC; Top row, L to r.: Anne Marie, K1STM; Carol, ex-KN1STL; Jeanne, ex-KN1TUWM; William Eckert, K1BNO, advi-
sor. (right) Barbara and Betsey, K1EIR and K1EIC, whose enthusiasm led to the club’s organization,
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for summer vacation, and K1QCK will be inac-
tive uutil fall — but their home stations will be
activated and for a really nice S0, finer CQs
couldn’t be answered.

First PI5 YL

Two years ago during a onc-day stopover at
Curacao, Dr. Kirk and Ginny Bush of Harper,
Kansas, KOGZN and KOGZO, promised themselves
a return trip some day when they would be able to
spend their entire vacation on the island — just
hamming.

Hope bhecame reality when the Bushes sailed from
New Orleans, La. the end of March, 1962, and spent
four wonderful wecks on the island.

Six months before setting sail, negotiations were
made for calls to be used during their visit, and
Kirk became PJ5CQG, und Ginny, PJSCH (the 5
denoting a non-citizen cull). When the calls were
confirmed, 1« Hornet beam was promptly sent ahead
to Curacao.

Max, PJ2CE, greeted the Dutch freighter and
escorted the new PJ5s to their cottage for the wouth
which, with Max's help, was already decked with
the heum. In ten minutes, the Swan and power
supply were ready for government inspection (a rule
of the island) and for operation.

The **pevple from the states with that big *TV’
antenna’’ creuted quite a stir. Most days brought
interested visitors to the radio shack who were
especiully delighted by PA@ contacts.

Kirk and Ginny hoped also to spend part of their
time operating from Bonuire to give us many hams
as possible contacts for the ABC islands’ certificate
-------- Aruba, Bonaire and Curacao. This did not mate-
vialize, but there ure 2481 hams who are happier for
having contacted either PJI5CG or PJ5CH during
their Curacuo visit.

‘The interesting islund, many friends, enjoyahle
visit with Monique and Jean Pierre, FG7XL, from
Guadaloupe who arrived for a visit, all made the
necessary departure a reluctant one.

Already, Kirk and Ginny plan on a similar vaca-
tion next year. As they say in Kansas, ‘‘the good
Lord willin’ and the creck don’t rise, they just
might make it."’

Attention: Delaware County, Pa. YLs

Any licensed YL in Delaware County, Pa. who is
anxious to help the community in time of emergency
through amuteur radio, contact Mrs. Margaret S.
Crompton, W3YIR, 511 Yale Avenue, Swarthmore,
Pa., phone Kingswood 4-1826 after 5 p.M.,

Certificate Changes

Lad ‘N’ Lassie (Certificate — Findorsements are not
issucd for additional contacts.

Floridora ('ertificate -— Endorsements are now given
for each udditional 10 memhers worked. Holders
of certificates dated before May 1, 1962 send
original list of 10 QSLs plus 1) more for the endorsc-
ment — or a list of 20 QSLs. No restriction on date of
contacts.

Club News

Los  Angeles Youny ladies Radio Club — New
ofticers are Pres., W6VDP: V. Pres.,, W6QYL;
Ree. Becy, WAGBJB; Corr. Secy, WAG6PQI; and
Treas., K6ELO.

San Idego  Youny Ladies Radio ('lub — New
officers are Pres., W6WDL; V. Pres.,, K6YGJ;
Cor. Secy, WAGEAI: Treas., WAG6CQS: Pub.,
K6UTO; Cert. Custodian, W6GGX
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An active brass pounder at Oak Hill School Club Station,
Anne Marie, K1STM,

Coming Events

Iternationnl YLRL 25th  Awniversary Conven-
tion— June 19 to 21, 1964, at Nationwide Inn,
Columbus, Ohio. Because of the fine rescrvation
response, this is a change in place from the original
plans.

ARRL Allantic Div. Conv.— Aug. 30-Scpt. 1.
Sce July column.

Silent Key

With deep regret we note the passing of June
Brown Hengels, WORBP, wife of WYRTY, on
May 19, 1963. A member of the Chicago Amateur
Radio Club, licensed since 1934, she was well known
to many — purticularly for pre-war operating on

160 metcrs. 51"‘—

S i
Ginny, KIGZO, at PJ5CH radio shack.

Max, PJ2CE; Momqu;, EG’;(L; “Ginny, K@GZIO /PI5CH;
and Kirk, KIGIN/PJ5CG.
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. Correspondence
From Members-

'The publishers of QST assume no responsibility for statements made hercin by corrcspondents.

BEST QST?

@ Congratulutions on your Junc issue. I have been o
L.eague member for a little over a year and I believe
that it is the best issie I have read so far. It is the
kind of issuc that has a little for cverybody, and
makes it enjoyable for all. I would like to sec more
issues like it in the future. — Jesse 1), Shednwald,
W B2 AN, Long Beach, Ncw York.

@ 'The June 1963 issuc of QST is one of your best
issues. 1 thought the summary of the ARRL vro-
wram on page 10 makes everything clear and should
ot the complete bueking of every ham. Those who
disagree with your program inck your foresight. —
i7in Macllpain, K1Y MDD, Westport, Conneeticut,

SCOTSMAN'S DELIGHT

@ Congratulations on the article, *The Scotsian’s
Delight —A 15-Meter Beam for Less Thau $5,"
in June QNT. Informution of that sort not only
makes amateur radio more enjoyvable for those of us
who cannot spend a great deal of money on our
hobby but also, because of its relative simplicity,
encourages building by the ham who is able to buy
everything he needs. — Wike Relton, W.LLJBI,
Mt Olive, Alabama.

@ In reference to Mr. McKay's {W7QBR) letter in
May, 1963, p. 89, 1 would like to indicate thut QST
scems to me to contain a good choice of material.
Although it iz the officinl organ of the wmateur fra-
ternity and so probubly reaches more amateurs than
any other publication, the fraternity is blessed with
two other substantial monthly publicutions whose
fare is basically construction urticles ut u level for
everyday use. Sure, QNT is getting @ reputation of
heing the ** Proreedings'’ of amateur radio (as the
level of the Proc. of the IREER). But if it were to
drop the calibre of the technical articles, it could
only result in a lowering of the over-all level of
umateur radio.

As we have it now, amateur radio is blessed with a
high-level technical journal huving timely operating
news us well; a purely do-it-yourself-in-t he-work-
shop, no monthly column und chit-chat type publi-
cution; and one thuat secems to have pliced itself
about midway. What more could 2 hobby group
want? The QNT comes ax @ honus to our League
membership, 50 we can’t even consider the **sub-
seription’’ price. So, for 214¢ a day we have access
to a perfectly well-rounded diet of technical and
practical know-how of amateur radio. (iosh, we
spend more than that for coffec and cigarettes every
day! —James . Cooper, W2BVIK/WB2IENY,
Maywood, New Jersey.

WARNING!

¢ A word of warning to ARRL members may be
timely in connection with the ever-increasing num-
her of “‘awards’ or ‘“certificates’ publicized by
various groups und individuals.

No doubt many of these ure nuthentic but my own
experiences have been unfortunate. Some sponsors
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require ORL cards be mailed to them for verificution.
Clards 1 have forwarded have never been returned.
nor has any certificate been reccived even though I
enclosed a stamped addressed envelope. Some spon-
sors demand a fee, usually one buck. Money 1 have
sent har been retained but ne certificate has ever
heen received.

T hope that the rackets are not invading amatenr
ranks and that my experiences have bheen the ex-
ception rather than the rule. —- (. L. Countryman,
W4l A, Charleston, South. Carolina.

EXCHANGE CLUB?

@ It has heen my observation that a number of
Jutms own tupe recorders.

T would like to suggest thuat yon hiave a speciul
“Tape bixchanges™ eolumn in QST listing hams by
enll letters and by **quarter trackc'’ and *half track’
ar “four track’ and “teo track’’ so haums who own
tupe recorders may contact other hams and discuss
wt length their ham sct-ups, activities, cte. ‘This
wonld ent down the amount of time taken in QSOs
and give evervbody more time on the air where
immediate contacts are necessury. — John . Bob-
hett, Memphis, Tennessee,

UAR BASIC—

€. Congratulations on your new hook (nderstanding
Amateur Radio. It provides the link between How to
Beecome: w Radio Amatewr and the Radio Amateur’s
fTandhbool. Keep up the FB work. — Richard Zeiter,
WN2FCR, Wantagh, New York.

@ 1 have just ubout finished reading your {‘nder-
standing Amatewr Radio and I feel that after fifty
or more yeurs of reading technical items, this is the
first time that a full comprehensive explanation of
1 subject hus been presented, so that even a wooden-
head like mine can suvvy it.

{t is the best thing that I have ever gotten my
hands on and I would not let go of it for all the
“tea in China.” — HKd Dugan, W2IY, Jersey City,
New Jersey.

OR TOO BASIC?

€ What is becoming of wmateur radio that the
ARRL hus to rewrite the wready elucidutive /7and-
hook in kindergarten form and pluace it under the
title of **Basies for Beginners' or ('nderstanding
{matcur Radio?

This spoon feeding is proof positive that today’s
operator is qualitatively on the wane and quanti-
tatively on the up. Amateur radio is indigent of
new reform policy and many of us know it. What do
we sy that the wiser of the gang do sumething about
pushing for stiffer exams and lesx commercialization,
especially for the novices. The time to act (ARRL) is
now.

Perhaps the last haven for the amateur who truly
knows anything is the u.h.f. spectrum. Heaven help
him when the tirst commerciul gear goex up there,
bringing with it «ll the playboys of the h.f. bands,

(Continued nn page [ 40)
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The June QSO Party

Asis usual in the June VHF Contest the moun-
tain-top expeditions provided choice sections for
almost anyone in the country who was operating
the contest. All the rarc ones on the east coust
were represented, although we were saddened by
the lack of activity in the West Virginia section.
One of the many “firsts’’ of which we are aware
at this eurly date was the first 10,000-Me. c.w.
work done by the King Phillip Amateur Radio
Society of Sudbury, Massachusetts. Operating
under the call W1FRR/1 from Mount Creylock
in northwestern Massachusetts, these boys pro-
vided complete two-way set-ups on 10,000 Mec.
using crystal-controlled transmitters and con-
verters on both ends of the circuit. {due to con-
siderable :ulacrity on the part of the mobile end
of this link, four sections were worked from the
top of Mt. Greylock. The farthest contact. was in
excess of sixty miles airline and signals ut this
point were running S5 to 56 in their stuble micro-
wave set-ups. Heartened by their phenomenal
success in the first effort on this type of commu-
nication, the King Phillip boys promise some as-
tounding efforts for the September contest. While
ull the east coust area mourned the lack of activ-
ity from perennial club winner WIMHL, the
score turnced in by the boys on Mt. Gireyvlock
lacked very little of being a new contact record.
Putting together almost GO0 contact points on 50
Me. with a tremendous elfort on all bands from
there to 10,000 Me. the King Phillip Amateur
Radio Club will be turning in a score in excess of
90,000 points. Not quite enough to top W1MHL's
last yeuar's score of 101,000 but a real tremendous
effort from a small (ten members), enthusiastic
radio socicty. The R.S.V.H.F. Society operating
from their home location in the Rhododendron
Swamps managed to amass a total slightly in
excess of 70,000 points. All frequencies from 50 to
10,000 Me. were also utilized at the Rhododen-
dron Swamp VHF Society. W1IPJ, the club sta-
tion of the Honcywell Radio Club, operating port-
able from Mt. Ascutney in Vermont provided
contacts for all and sundry on 50, 144, 220 and
432 Me. Their just-under-10,000 score should
eagily carry the Vermont section for these hard
workers (sce photograph). In the New York, New
Jersey, Philadelphia areu, the only score availuble
at this time was from W2PEZ operating from
Bearfort Mountain. Their efforts included all
bands up to and including 1215 Me. and their
score of slightly under 50,000 looks good for the
Northern New Jersey section. All the above
scores are ‘“‘early claimed scores” und are not

*P, O, Boz 334, Medfield, Mass,
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necessarily the exact figures which will be turned
in by the aforementioned stations. A complete
write-up of the contest will as usual appear in the
appropriate issue and we're only sorry that more
early scores are not available at this time while
the contest is still relatively fresh in our minds,
It would be greatly apprecisted if after the next
contest a quick summary of your cluimed score
could be post-carded to my address at the earliest
possible moment 8o that fewer people would have
to champ at the bit to find out who won,

144-Mc. Trans-Atlantic Test

EI6X, Bryan Fogarty, sends information concern-
ing a proposed attempt by the members of the Irish
Radio Society to span the Atlantic on 144 Mec. The
elub has received permission to use 1 kw. input and
huve selected a trunsmitting site which is fuvoruble
for propagation toward the northeast coust of North
America. Tests are proposed to commence on Sep-
tember 7 and continue on following weekends. Full
details are not avuilable but liaison work is proposed
on 14 Me. aund further information will be available
through ARRL bulleting. {uterested parties should
contact WIHDQ, E. P. Tilton, at ARRL Head-
quarters.

Proposed operations from St. Pierre Island (FPR)
oftf the coust of Canada: Hal Tingey, WIDDF and
WA2AWB/FPRC'B will be operating for three
weeks during July. Frequencies used will be 50.094,
144.018 and liaison on 7095,

144 Mc. and Up

In general we dou’t believe in quoting entire let-
ters but in some cases it does seetn the best thing to
do. We're sure w1l will enjoy the following from
Norm Hawkins, VE6HO. “Thought it was about
time to let you know what’s going on in VE6-land
on two meters. 1 have been going real strong keeping
skeds this past winter with W8PT, WEENC,
W7LHL, e¢te. So far in skeds with WOENC we have
had somwe territic exchanges of information but never
completed a coutact. Back in December, skeds with
W7LHL over a 410-mile path with the Rocky Moun-

W1iPJ/1, Honeywell Radio Club, setting up for
the June Contest, Photo courtesy of W1QBA,
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10-kMc. base station atop Mt. Greylock in northeastern

Massachusetts, produced by the King Phillip Radio Society

and operated under the call of W1FRR/1. Transmitter and

receiver both crystal controlled and all solid-state. Power
output 10 milliwatts, best DX 60 miles.

tains in between netted a little. 1 henrd Ernie four
times and he heard me once over i two-week sked
wperiod. So far this spring I have been working over
the equipment. Right now running mostly home-
hrew gear using the sume W2AZL converter which
sure does a terriic job. The antenna is getting a
complete revamping and I hope to change the final
hefore the Perseids rolls uround. Have just received
1 new tower and rotator and expect to be using a 32-
element collinear on this. I also have a code wheel
and thirty-second timer for automatic operation of
the transmitter.

*Before closing I have real gripe for yvou. (For
awmel) On June 4 at 1830 MST T copied 3 W0s on
phone in u roundtable on 144.180, (I wusn't there!)
flaving a crystal on this frequency I tried to breuk
an c.w., but these fellows never listened long enough
to hear me. 1 kept trying for fiftecn minutes before
the band went out. I also heard two other weaker
signals down the band on phone, but not strong

29-inch dish and tower for 1215 Mc. atop Bearfort Moun-
tain, Part of the W2PEZ/2 effort.
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enongh to copy. Clw. would have been n snap! Why
don’t those fellows listen a little more and try c.w.?
These W lnost a good VE6 contact which is pretty
rare on two meters, but what makes me mad is that
1 lost u new state.” Our sympathies are with you,
Norm, but a lot of good that will do. Guess there
ure just “those who do’ und ugain *‘those who
don't.” but I'll bet that *‘those who don’t’ will be
sick when they read your comments.

WA2VEKK in New York City mentions that he is
doing a lot of m.c.w. work on two meters, and hopes
to see wwore activity of that kind. Other active m.c.w.
stations in the aren are WA2KRN, WA2HXR,
WN2DFP and WN2GWU. And — from Brooklyn,
New York — Jay Kohn tells us that on May 2t
two meters was fairly good when he worked stations
in Pennsylvania and Deluware. May 2% was also
pretty mood to Jay when he worked W3BDK in
Maryland. June 1, bowever, secemed to be the best of
all, Conneeticut, Rhode Island, Massachusetts,
Maine and C'anada were all coming through to
Brooklyn. Jay is using a (innset IT and a H-clement
heam i) feet high, and has eight states worked and
confirmed on 144 Me.

Our inquiry concerning W1JSM's states-worked
status on 144 Mec. paid off when we received a letter
from Don telling us that his latest. DX on this band
wus with John, K4IXC in Florida, a distance of 1215
miles, and that this contact brought his seore up to
20 states worked on 2 meters. Don is now looking
for tneteor-scaiter skeds in Tennessee, Kentucky,
Illinois and points west und south. Those interested
drop Don a note. During the opening on two meters
on May 27, Don worked three VE1s and a number of
stations in Maine. W1JSM is also on 220 Me. with
six states and 200 miles confirmed to date. and just
arrived on 432 Mec. with 50 watts and a $2-element
collinear. K1JBL and WI1JSM both have APX6
rigs on 1215 Me. und have worked each other a
number of times. In Connecticut, K1RTS commented
on the June 1 and 2 opening on two meters and also
mentioned the terrific signal that K4EUS was put-
ting into his QTH on May 26. K4YYJ in North
C'arolina sez that activity on two meters seems to be
picking up and thut very good conditions were noted
on the band on May 4. Signals that had been running
at 54 came up to 20 over 9 at about U800 (GMT.

An interesting note from W4AWS in Orlando,
Florida, tells us that on June 2 W4MNT completed
a QSO with K4SJF in Atlanta and then called a
short CQ on c.w. He heard W4LOJ in Tennessce
calling him und returned to him but W4LOJ had
faded out. He then heard WOUNN/O calling 'Q
on a.m., but he was heard only for about 20 seconds.
WOUNN /0 was in Wichita, Kansas.

A new entry in the two-meter **States Worked"
bhox is WSUKQ of Baton Rouge, Louistana. John
hus confirmed 9 states in three cull areas and longest
distance is 750 miles. He sez that in his area tropo
openings to the northwest are “usual in the morn-
ingg.” A letter received from K6DBZ, WABAWS,
WAGNUL and WA6STB (all engincering students
ut Clalifornia Stute Polytechnic Clollege) sez that
while these: hoys don’t. have the time to operate that
they'd like to have, they erab cuch opportunity
possible to take generator, antenna and other gear
and drive up to u mountain top to operate 144 Mec.
They are negotiating for the use of some land where
they can construct a shuck and have hetter equip-
ment to use for their propo ed future operation on
two reters. Major interest is DXing on the band
und they’ll be operiting the low end of two meters
{mostly on week ends). Wateh for them, 'cause
they'll be watching for you. Qut in Las Vegus,
K7ICW tells us that s.s.b.. tests were begun with
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WGCDB on May 29. W6CDB is aiways readable in
Las Yegas on s.8.b. but as Al sez, ““it’s now up tous
10 provide him with reidable copy on s.s.b. although
c.w. gets through anytime from here.” Jack Wood-
ruff, WSPT in Benton Harbor, Michigan, sez that on
May 4 a schedule was kept with K4IXV nnd the
contact was completed within three minutes. 'The
burst was so long that they *‘ran out of things to talk
about.” Signals received in Benton Harbor from
W5UXKQ were good but he wus having trouble with
the 417\ and a power leak. The boys exchanged re-
ports but did not get acknowledgements. Juack
(WB8PT) sez that he is still keeping all skeds on 132
Me. but has given up on 220 Me.

Quite 1 number of the gang are interested in 420-
Me. TV. Among this group is K3ADS, who recently
acquired a surplus ATJ cumera. [Larry is now
equipped for slides, tilm, live and network TV. He
and K3SKFL will shortly be conducting tests on the
air. At a rcecent Reading Radio (!lub meeting,
K3MNI demonstrated amateur TV on 400 Mec. to
the group. K4QIF in Salisbury, North (Carolina
now has a TV camera and 432-Me. gear under con-
struction; and in Flushing, New York, WA2GFP
sez that he's working on a 432-Me. live TV ATJ-
ATK camera aud AXT-2 transmitter. K4MHS and
W4MKT in South Carolina have had a number of
good QSOs on 432 Mec. and John has had one contact
with W4VHH ualso. However, attempts to contact
WA4TLC in South Carolina have not. paid off as yet.
In Burlington, Washington, K7VIL is working on
420 Me. geur and hopes to be on the air scon. And in
Culifornia W6IEY and W6BLK had u cross-band
contact on 432 and 1240 Me., Dick using an SPR-2
and W6BLK using an APX-6 with 4-foot dishes at
each end.

W2SEU tells us that he has finished the 432-Me.
transmitter using two $894's and is on the air with
it, #along with newly constructed converter using
6(CW4s. Beam is an ll-element affair up 40 feet.
Fred is now building an s.8.b. rig, with hopes of having
s.5.b. on 6, 2, 220 and 432 Mc. W2WOF recently put
up a 44-element quad for 220 Me. and says that 220~
Mec. activity is on the rise again around the Hudson
River Valley area. WINOC is on 220.060 Me. al-
most every evening around 2100 calling CQ in all
directions. Frequency at W2SEU is 220.050 Ale.
In Tennessce, K4VVN, WA4DXZ and W4HFA are
interested and building for 220 Me. W4HFA is ex-
perimenting with a small 220-Mec. transmitter and
TV-tuner converter. And in Marion, Ohio WASDON
is looking for 2:0-Me. contacts. K2U UR hopes to he
back on 1296 Me. soon and sez that thanks to W1BU
during the contest he worked stute number six on
220 Me., the only DX he heard or worked on 220 or
420 Mec. during the contest. Out in Santa Clara,
California, K6HEP sez that his APX-6 for 1215 Mec.
ig partially tested and working and a helical an-
tenna for 1215 is under construction. Steve Coles,
K7CZT. in Tacoma, Washington is wondering who
is on 1215, 2300, 3500, and 10,000 Me. in the Seattle-
Tacoma area,

Late word received from K3ADS sez ‘‘by the time
this gets in print, I will have begun test transmis-
sions of combined aural-visual TV signal at 440.100
Mec. with standard 4.5-Mec. sound and non-interlaced
video. Closed-loop line resolution is about 450 lines
and effective rudiated power output will be about
175 watts. Antenna is up &1 feet and is rotatable
80 anyone nearby who wants to look, cun.” Good
luck, Larry. You're doing a fine job.

From Plymouth, Massachusetts, Art (Goddard,
K1AII writes that he left for Fairbanks, Alaska on
June 17 for a two-vear stay. He will take along all of

his v.hf, cquipment and after reading recent uac-
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ecounts of Alaskan v.h.f. activity, he Rgures that
things won’t be ton fonely on six and two meters up
there. Good luek, Art, and let us know what's doing
up that-a-way. According to K30OBU in Delaware,
two meters outdid itself during the lust week of Nay.
On the 25th, he worked a number of 2s and heard 1s
and 4s; on the 29th, ulthough little uctivity was
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noted, Joe heard 2s und 4s once again. On May 31
the band once again was open but little activity (al-
though W2AZL wus heard calling K9UIF, and
K4WOB and W8UBK/3 were heard on s.8.b.)
Joe's two-meter rig is now completed and he's run-
ning 100 watts on ¢.w. and 80 watts on phone and is
now looking for skeds over 200 miles. On May 9
uu vpening was noted in Orlando, Florida that lasted
for about four days. The upening was across the
Gulf to Alabama and Mississippi and was confined
mostly to central and South FKlorida on that end.
During the last two weekends of May the path from
Orlando to Atlanta was better. W4AWS tells us
that he worked W7JCU/4 in Mobile, Alabata on
two consccutive days with signals Q5, 86/7. \W7-
JOCU/4 was a.mm. and Art, W4AWS was s.s.b. In
Chester, Virginia, K4EUS noted the opening of May
25 on two meters when he worked 3s, 2s and 1s, all
on phone. Sam tells us of another signal from Vir-
ginia on 144 Mec., and it is W4JUR in Fredericksburg
who is using one of the new Collins VHF rigs and a
Long John yagi. From Georgia and K4YZE we hear
of good band conditions on two meters on May 11
when W4DOD in Shelbyville, Tennessee, KOGAQ in
Illinois and WODQY (both a.m. and s.s.b.) were
all getting into Marictta. California has a different
story to tell about this band, according to a report
received from John, KX6KMJ, who sez ‘‘until the
middle of May, the two meter bund was much better
than would be expected for this time of year. How-
ever, after the middle of the month the two-meter
band became quite useless for any sort of operation
except local.” May 9 was a good day for W8ZGW
in Michigan. Kd worked VE3BRI, VE3FJG,
VE3BUC, VE3CRH, VE3TN, VE3FBQ and VE3-
ENT on that day. W9FBC in Wisconsin noted slight
openings on May 6, 13, 30 and 31 on 144 Mec. when
he heard and worked stations in Milwaukee and
Chicago.

Clubs and Nets

‘The East Coast VHTF Single Sideband Association
recently held their quarterly dinner meeting and
elected the following ofticers: WA2CVF, President;
K2PXP, Vice President; WA20NB, Secretary/
Treas. Outgoing president of the organization,
K2ZBX, has presented an attractive trophy to the
Association to be given to the first v.h.f. sidebander
who worlis 4% states. This is the first such award to
be offered to the s.5.b. group on v.h.f. and should be
a very nice thing to have on your mantel.

Data is being collected for the fifth issue of ** FM
Nets' which attempts to list all counties with wide-
band f.m. nets operating in either the six- or two-
meter bands. Information desired is as follows: fre-
yuency of net, location of net (list largest city with
activity within a given county), number of calls on
the frequency in the county, and a liaison station for
the county. So that old listings may be corrected
also, please list any frequencies which have been
used for f.m. vperation but which are no longer used
for this purpose. (One person may report for more
than one county if desired, but please list a separate
liaison for euch county. Send all information to
Thomas A. Mckee, K4ZAD, 1306 Grove Rd.,
Lynchburg, Virginia.

50 Mec.

Only one report received from New England and
that one wus from Jack, K1UHZ, in Massuchusetts,
who comments that during the June coutest he
heard 2, 3, 4, 8, 9, und ¥ lands, plus VP7CX and
KG7XT. Several XEls also come through during the
contest period into 1-land. From New Jersey Tom,
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WA2PWI, reports that band conditions ure far be-
low those of last year but that ground wave is be-
sinning to improve. WA2IRK remarks that six me-
ters was open to 4, Y and @-lands from May 1 to May
10 with strongest openings during the ufternoons.
Marty also mentions that he heard K2ISA trying to
work Nicaragua. (Come on now Paul, why not let
us in on that?) Poor lonesome New York City has
one 50-Mc. operator. Norm Berlat, WA2TQT, tells
us that during the first three days of May he heard
all but the seventh call area ut his QTH. Openings
were also observed on May 8, 16, 21, 22 and 24, and
during this period VP7CX, VP7AJ and KP4s were
heard. W3BKF of Gillett, Pennsylvania tells us that
¥ openings during May wcre into the south and
north, with W1s and VE4-land to the north and
VP7CX (aumong others) to the south. Levittown,
Pa., and Dave, K3HNP, mention that groundwave
has been good on 50 Mec. and VP7CX coming
through frequently on skip. Philadelphia comes
through this month via K3KPA and K3MLI. John
(K3KPA) noted openings on seven out of the first 8
days of the month with thirteen states being heurd,
(Continued on page 184)
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CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

A couple of anachronistic hams could have been
big wheels in the 12th century if they had demon-
strated some QRP h.f. mobile gear to Genghis
Khan. The Mongol conqueror had to use 4U-
m.p.h. homing pigeons in relays to get adminis-
trative traffic back to the capital of his far-flung
domain — just one-way skip. That homing
pigeon, a real DX bird, extended its brilliant
military communications carecer all the way
through World War I.

Lust month we excerpted material from the
Boy Scouts of America booklet Signaling, and
things were really getting interesting when we
ran out of space. Let’s pick it up aguin as Part
Two of

A Brief History of Signaling
(continued)

Three French boys, the Chappe brothers who were still
in boarding school ut the outbreak of the Revolution,
invented the first practicul semaphore system. Claude,
the eldest, was iu a school a mile or so distant from his
brothers and they wanted some method of daily communi-
cation. Their first semaphore was no wore than an upright
to which was uttached a wmovable ari. operated by means
of levers fromn the ground. Two more arius were soon
added, and before long a code had been devised with
192 different signal positions. They attracted considerable
attention, and soon the government had seen the possibil-
ities of this cude. Several learned men were assigned to
help them simplify their code, 8o that certain positions of
the arms would stand for an entire phrase or a word. The
governwent linanced erection of a test line, and in 1794
the first *‘telegramme '’ in history creaked over the ' wind-
mills” of the Chappe system from Quesnoy to Paris. One
station would receive the message, and relay it to the next
by duplicating the signals, until it was finally " rexd " ut the
lust station. The code was more and more simplified until
finally the plan of sending merely the fetters of the alphabet
was settled upon.

Other signal systems sprang up in (Great Britain, Den-
mark, Russia — and in the United States. The first record
we have of such a system in this country is that of Jonathan
(irout who was in charge of building a series of semaphore
relays from Martha's Vineyard to Boston, so that news of
the incoming ships observed in Nantucket Sound might
reach Boston in time to prepare for their unloading. Many
towns along Boston's South Shore still have their Signal
Hill.

These signal systems were the wonder of their day, but
they were soon forced into the discard by a strange new
force. A young American portrait painter, pacing the deck
of the packet ship Sully as he was returning home from
Europe, found the inspiration which set him to sketching
the first crude diagrams of the rodern telegraph. The
yvoung painter was Samuel Morse. An extended European
vacation had given him the opportunity of seeing the most
advanced of the semaphore systems, and talking with the
men who had worked deepest into the wysteries of elec-
tricity which had always fascinated him. That night the
two were combined into the hastily drawn diagram for the
telegraph instrument together with a tentative alphabet
of dots and dashes.

{t was not quite as simple as that, of coinrge. Just as in
any invention there were long centuries of preparation
before him, years filled with the story of patient men
who thought and struggled with ideas that just wouldn't
come right, with crude machine and experimental apparatus
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that never seemned to work as well in practice as they had in
dreatus, men like Leyden who captured the infant electricity
in a jar, Galvani, Volta, Joseph Henry who invented the
magnetic coil, Wheatstone, Daniell and many others. They
were all part of the long chain of which Morse was merely
the final link. Indeed that chain could well go back to our
0O1d Stone man and his hollow tree . . . but we cannot even
hope to touch briefly on the history of electrical invention
without which our modern communications system would
have been impossible. That fascinating story you must have
for yourself.

Morse had hard days ahead, discouraging days, when his
friends deserted and his funds ran low. He did enough
experimenting while serving as a teacher at the University
of the City of New York to know that he was on the right
track, He needed money. and tried to persuade the Govern-
ment to help him, but at first they either scorned or ignored
him completely. It was heartbreaking work, talking, demon-
strating, praying, but just when it appeared that all hope
was gone, the bill was passed in the dying minutes of
C‘ongress — and the real work began! A line was built from
Washington to Baltimore. forty miles of wire, in a yeuar.
On the 24th of May, 1814, before a little group gathered in
the Supreme Court room in the Capitol, the first message
was sent humming over the wires to Baltimore and within
a few moments it had been safely interpreted and sent
back to the anxious Morse — ' What H{ath God Wrought! "
‘The modern communications era had been born.

The telegraph of Morse, which seemed so final, was
merely another “/first step”. We are still in the early
chapters of our communications story. More patient men
gave more long years to dreams and research. Tonight,
still more patient men are dreaming and planning the
reulities of tomorrow, the instruments which you will
accept and use. as your fathers accepted the radio. The
telegraph was followed by the telephone, by the ocean
cables, by wireless, by radio, by short-wave radio. by
telephoto und teleprinter services, and now by television
and countless other modern miracles,

What:

There are fewer complaints and more commendations this
month su far ag 1JX conditions are concerned. After some
entertaining ups and downs the bands steadied for an ex-
tremely productive summer run, by golly, 4ll the way from
10 through 80 meters. Which just shows to go you that while
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sunspots cume und suuspots go, the true 12X chaser just
digs a little more deeply and energetically for his QSOs and
QSLs. A gond example is

10 phone, a range suld somewhat short in recent months.
W2IM7Z, K3SYV, WAs JCXH 5AER aund club in-
Eormam,s list plcntw of activity by CEs 3XG 41"H, CNSHB,
€08 7THQ 8JK, CTIs HE KW RJ SE 22 GMT, 8X. CXs
“AAT 0B 447) EAs 210k 3NG 4DM 7HZ 71D 8&11 EL2f,
FG7XT, GW’H}\I HC!IDC, 1IPs IMN 3FL, IlTl\I KR6s
CF (aab. ), TAB, KZ5s C'I, KL EZ JW PA, LAL1OE. LUs
JFAO 3ACTA 4DM 6ES 7TFAG, OZITIL, PJ2AL, PYs 2C EN
4BEL 5DI (s.8.b. 22, SLGBH SM50V, TI2s AID WA
TU2AP, UABs T ND, UBSs BL.O P\\C UG6AEK, VPs
6TR 7NB 9D, 9FF 9L, VOQx 2IC 4AQ, XEIs (M B HD
WE, YNs 1JK 9BJM, YVs 1DJ 2DW CL 1GD 6AV/2,
ZE2JA, ZSs 1AB 1BV 1DM 10 2DY 200, 5As ITK 3CW
(28,570 ke.y 15, 5B4TJ, 5N2JKO, 5R8&A 9GIDM and
905AB When Kurupe broke through to W2JMZ in May it
was the first such opening for him in two years, Who says
ten is all washed up?

10 c.w. mukes a nice vomeback, too, for WA4CXH,
DARC aud ISWL 2&-N\e, hawks thanks to key action
by CR71Z, CTIHX, DM3IGY, GC2FMV, GW3FSP,
HC1DC. HK7BE, ISIFIC, KP4CC, LAs 4ZH 9TF, LI3D.
LUs 2N 7AU 8DBX 8DBY, LZII\PZ OD5LX. PY7MYV.,
SM5CZQ, SVIAB, UAs 3BK 3DD AREB 3YL 1KAS 6AKV
NI, UBSBTX, UG6AEK, UQ2KCA, UT5s ¥G XK,
UW"{NG VPRGQ V2 2W 2WR 4IV 8AM, YU2DI,
7E8J7. ZB1BX, ZP9AY. ZSs INW 6RL, 5B4TC S5H3IW,
9GIDM, 905s AB and TJ. mainly on weck ends when the
phone slot clogs up a bit.

15 phone i3 flourishing delightfully for WI1BPM, Ks
IVWL 9CZV, WAs 4CXH 5AER and the European
elub gang who report ample audibility from CEs 2HX 30B,
(N8s AD FG HP CM FX* MD, COs 2CT 2VE 6B 7BC
8luS, CRs 58P 6AL 6AR 15, 6CD 6C'Y 6D0 6DR 6EM
6kS 6N 18, 6(iB 6JA 6JL ‘6PD 6Qs 7BF 19, 7CO 7GJ
7GR 17, 7GU 7GY 71Z, CT2AC. EAS8s BS 17, DM 13-14,
DR, ELs 23 3A* 4k 5C 18, 9J/mm, EPs 2RS 3RO 11. ET3s
HP USA, FG7s X.J X1, XT* 22, FO8BC*, FY7YE, HH2s
M ML, HI85 HL\IN NOG 22 I[Ps 1MN 17, 20Q, HRs 1AB
3DW, JAs 3AK 3CKB a0 ‘{OX GCGN 14-15, 6TL 14,
KG4BN, kVAL« BI RY, KZ5EV, LZ1B7Z, MP4CD. OAs
1GY T 5G%, OD5LX* 19, 0X3s KF KM, PJ2AP, PY5s
AM* (412) 19, Di* PZls AR BA BO, 8Vs [AI 6WT,
TGYs MO SL* (42561 0, TT2s J* VMB, 'TN8s AA 18, AD 18,
HF‘ BR ‘TT8s AA 16, AL 14-15, TU2s AC AE AP, UIS8-
VEOMN KFQL VPs ITA (240) 23-0, 2KR 3FM
R(vE BT.A 6LX '70T* (431) 0, 7LG 23 7INX 8EM (3100 0,
9AK (240), VQs 11Z 18, 2BA 17, 2BK 2DL 2IE 2JC 44A%
VSs LGC 1JC LLQ 10Y 14-15, 4RS 14-15, 9AAA 9ARH
9ART 94AS, VU2PP, WA4s GBH/KP4 LTX/KJ6* XEs
INC 2LV, XW8ATL* 13-14 (taboo for ICC-licensed and
(tanadian amateurs), YNs SKA (420) 0, 4CWH 48H
GWLD, YVs 2AA 2CT 3HJ 6AV/2 6AX, YSIRGM (300
22 ZB1s JM MO RM VJ, ZEs 2KL 4JE* 6JA 715, ZK1AR
3001 1, ZLs TAIX* (412) 1, 1HA 2AAG* 2WS¥, ZP5s CF
15, GO LF, ZSs 1AB* 1BV IMW 3BR 3R 4KG 4MZ 0
6ARP AHBD 6BI'P 16, 6CV* GOF 17, 93, 4UISU* 15,
4X4s BL FU IK IX* [.O), 5As | TK 2T.J 2TS 3CAA 3CW
4CW 15, 4TM* 20, 4TH 5TE 5TO 5TW (255) 16, 5B4s AK
GT GY IP RA TF TJ S8 WR WS, 5H3s HS* HZ, 5N2s
AC EDL UC, 5R8s AB BX, 5T5AB, 5U7AC, 5X5s AU IG
T* (4200 21-23, 6O2ET 10-17, 6W8s C'UJ 17. DJ, 6YAs
AH EM (3uu) 23, W, 7X2REA 18, 9G1s AB BF 19, DI
M DP DU DW 18, KE 15-16, GW, 9M2s AR FK. 905s
AM 18, BR ('P LY EP FO HF 18, KC* OB SB 1%, 9UI5s
BB 16, BH 19, BR CJ 1B JH 18 aud PC 20. Asterisks indi-
cate single-sideband specimens,
15 c.w. is a ball for W8YGR.KslVWL5FTB9CZV, WAs
AOXTH 5AER aBMW and WB6AGT who picked up
CEs 20 l(I‘T CN89 Hu Q l)x (hOl

22 3AG 20, 30B 21,
s C

YO3AG's compact outfit gives a good DX account of itself
from Bucharest. (Photo via S. K. Smith)

2

EP2RH, ET3JK, FR7ZD, G5RV/EP2 12, HISAKU 23-0),
HKs 3KN 22, 3RQ 7ZT 21, VAT of San Andres, HLOKH
10, HPI1IE, IT1AT (90 17. JAs LITX 11-13, 3CYY 11,
HACH 707 16-17, KR6ML, KV4CF., I\ZSMQ ODS5s AX
X 14, PZ1s AH 20-21, BW 19, ST2AR, UAs 9FX OKIF
UL7KBK, UWGIN, VKs 6RU 914, VPs 2KR 5GT 22-13,
SRD (85) 13, 8GGQ i5, 9FC 21, VQs 11Z 19, 2BA, VSs 1GZ
tLJ 15, ILL (45) 15, ILV 9NIB (50) 18 of the Maldives,
VU2GG, WP4BLS, YV5BMY 21, ZBIRM (53) 19, ZD3A
(51) 16-17, ZEs 2J8 341 11, 3JO 11, 8J W 20, ZL1AM, ZSs
3AH 13, 7M. 5As ITW 5TR, 5Bds FB GT JU RF (51) 21,
TC(70) 20-21, 33, 5SN2RSB 18, 5R8s AB BX 11-13,
601ND 10-11, 6W8DD 18, 6 YAMJ, 9G1s KI 16, EX 18
9K2AD 14,9M2s FR 16, GJ 15, UF (53) 14, 9053 AB 14- 15
BL B7 C4 (41) 20, CB'13, HL JR (55) 15 and TJ 10-14

15 Novice efforts continue, with F.-skip sussions ko(‘D<
ing the lads amused between infrequent DX opcnings.
WNs 2DDA and 9FDMQ tell about encounters with CO7AT,

32MR. HPIAR, KZ5AIN, LAZMA/mm, PAOAQ, WP4-
HAS and ZB1BX when the Cienerals were [ooking the other
way.

40 phone’s nighttime DX doings are un the upswing,
according to WA6PDE, WB6D YO and club reports
dealing with DL6UN, EAs 7GF 9AZ 7. FY7YI, GC2FMYV
(90) 11, HGIDC, JA1INJ (70) 17-18, KC4s USB UqN
KHés EDD EDR EKZ EVT FYW KZ5AF, LA’I‘
OAs 2NW 4NK 85 4, PI1IBT* of Hnlland PJ2AA &
PY2QT, PZIAX, SMACMI/mam, SPTHX* >
‘TI2PI, ‘UAs 1SI, ?(‘R AMK 4KED 9F(" 0BN UBS5s FJ
KAB KKA, UG6AV (12) 22, UL7s IG J U

2ACTU/m 2ADV 2ALR/m 2AVA (100) 8, 28/
3MA 3WNM 3XM 4RZ 5NN 5QR 3, VPs 2hL 7N8
€102) 9, VR30, W5IDX/VP9, XEs 1AB 1CZ 2PQB 2WH
YVs 11K 4BV (90) 0, 5ANF, ZK1BS, ZLs 1AIX 24AG °BE
23X 2\S 3LE (95) 9. ZSs 2HI 3E (68) 19, BAOW 9Gi# (80)
B, 4X4s AS CW (72) 19, DK (68) 19-21 and IX, the stars
indicating fonely ntramht-am users. Kvidently vou've
%ot to pour your juice into one big sidcbund to cut the
7-Mec. phone mustard these days.

4 c.w. continues its bold attack on 20's entrenched

DX supremacy., W7DJU, Ks VWL 1WPG 3MNJ
4BYN 5IVF 7QXG 7SEN QIPL WAs 4CXH 6PDE and
club notations clew us in on the 7-Me, continuous-waving
of BV1USF, CO?RBB (10) 86, (..R 71Z, CT1KI, CXs 5AAM
it 6, 7BY, ‘DMs 2AND 2AQT. 2BCN 3JBM 3LMD 3LZN
$XSRB, ET3USA (15) 23, TCB/FC (15) 6, FB8s X% o,
’/ {15) 16, FOBAA, GD3I"T‘Q HAs 3KGC 6KVK 8KWD,
HC2GRC (8) 4, HIs 3PC (9) 10, 7CATF 8MNMIN 2, HKs 1QQ
(%) 3, 3AMA 0, 3LX 4IC (1) Y, TAJF 7TAME 7UL 72T 13
94T, HL9s KH KO KP TG TH, HMs +AQ 5BTF 5BG,
HR2FG 1. ITIAGA, JAs 1ACG 1AEA 1ARX 1AYJ 1BNB
1BUI 1CBF 1EFE 1EQM 1F7P IFHX 1FMK 1FNA
IGKP THNP 1HVI 1IHE 1IHT 1ISL 11ZU 1ICE 1JES
TLCS 1LXU ILYK 1LZA 1AIJA 1MML 1YBK 2AGP
ZANS 2BTF 2CEZ 3AQN 3BEA 3BKP 3CAF 3CLS
2DDG 3ECR 3F l‘D AFCYV 3YAD 4AKL 4PC 4VX/mm in
the Pacific, 4YQ 5ACD 5PI, HAK 6AKW 7AXN 7BGT
7SL 9WD pOP all 13-18, KAARTN, KCs 4USN (17) 10, 6BO
() 4, KGs 4AM 6NAA (10) 11. KV4s C'F CI/CR7 (5) 5 on
ﬂlupboard DB 1, KX6AJ, KZ5s I'C HR
LXICR (1) 10, LZthD MP4BBE (4) 2,
8NP (14) z ODSA}x OEl(xF\V ST2\R SVOWG (6) 4
TF2WAB 23, UAs AG {, EQ EW FF KAR (11) 9, I\ZA
MM 18, UB5s EY KED 'KFW YL UC2s
KEA, UF6AU, UISKAD 16, UL7LA 0, U '
UN1BC, UP200, UT5s C(? FE TG, UW3F2H. VKs 6RU
7SM (1) 12, 8VK of Wilkes base, VPs 2AC 2MV 23, 3YG
512, 7AT 0, 8GQ U, 8HK 23, VSs 1LP 11.8 4RS, VU)GG
\\4\\QQ/VP9 (15) 8, XEs 1N (12) 5, 1IN (7) 5, 10K 2
(VT 2. 2BX, YOs 8NT 9CN 9BM GHC, a dozen Y Va.
ZBIBX, many ZLs including +/F (19) 8 of the Cumphells,
ZSs 2HI 2LLB 2RM 6KO, 4S7W P, 4X4s DH (06) 4, MJ OZ,
5X5IG, 6YAXG {1 3, 9GIES and 905AB "’ Even
WNuie MQ crashed the act with a WL7FMQ Q\()

75 phone jinds a flock of fellows passing up the mess on
10. buropeaus in particular go for 3.8 Me. and lower,
n wull a8 Caribbean-area DXers. DARC and ISWL cor-
t.. pondents ignored seasonal QRN to pull throngh CN8CG,
‘Tlig EAs 3GFE 9AZ, EI8P, FG?XT 0, FY7TYI, G3s
FPQ NFV, GW5SA, HII2s RLB P 3, V, HCIDC, HI8s
NAA (3803 ke.) 0, XAG, HHKAEB, HR3s AK HIH, HVICN,
HZI1AB 0, ll(_,\VN KP4s ASK AWH BLC CL 7 DJ PZ,
l\ZSq FP GI OX, LA1ZE*, OH5TM,/0, ON4UN, OY7R,
PJ2s AA AF, PZIAX, SM6OE, TI2s JIC Pl UAs 24W
9KC*, UBSs FJ WF WN, UC2A4" 19, OL7JA, UP2CG,
UR2KAX* UTS5CC¥ VKs 2AVA 3BM, VESF]"IT/SU.
VPs 2AB 2SR 3HAG 5BP 7CW 7CZ 7LD 7LG 4, 9BN 9CP
91, 90L, VR30, W5JDX/VP9, XEls AB CCB C'V (3J 4,
\ORI)L)* YVs (IK 5AGD 5aNS 5APT 5BEN 5BNW,
multibandsman ZBIBX, ZLs |AGG 7, 1AIX 3BF 3UC
HFG ALV AMD 401> 7, 3A2CL, 4S7ST. 4ULITU 19 and
4X4DK 20, the asterisks raeaning non-&.8.b, loners.

80 c.w., #till eringing in the wings offstage, reluctantly
presented WISWX /1, W<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>