


New designs and products
are in continuvous develop-
ment at the U.T.C. Research
Laboratory. While most of

these items are specific to

customer’s unusual require-

ments, units having generaj

application are added to the

New U.T.C. catalogue.




ALL’S HERE, and doubtless
you’re weighing your rig’s DX
possibilities. How about a real try
for overseas areas that you haven’t
been able to work in the past?

Your power tubes need consid-
eration first. Possibly their replace-
ment is called for. If so, may we
suggest GL-8005’s in push-pull—
in case you want plenty of depend-
able watts per dollar, and your rig
is in the medium-power class.

CW input for a pair of GL-8005’s
is 600 w. Phone input is 475 w.
Two of these distance-spanning
triodes cost no more than one typi-
cal 500-w tetrode, and you have
greater reliability because triodes
don’tneed “babyingalong”. That’s
vital when you’re out after DX,

A single GL-8005 can, of course,
be used for the final stage, with
input one-half of the figures above,
but we recommend two tubes . . .
and not just because of the higher
input with a pair. For with GL-
8005’s in push-pull, you (1) reduce
second-harmonic radiation which
today should be all but eliminated
in ham transmitters, and (2) enjoy
a better-balanced circuitand layout.

ELECTRONIC TUBES

GENERAL @ ELECTRIC

Max ratings apply up to 60 mc
frequency, or well beyond the 6-
meter band. And drive require-
ments are low—15 w for a pair in
CW operation, 18 w phone—so
that replacing your present tubes
with GL-8005’susually means little,
if any, change in your rig. ‘

Ask your G-E tube distributor
for prices and other up-to-the-
minute information on Type GL-
8005. Or write Electronics Depart-
ment, General Electric Company,
Schenectady 5, N. Y.

See your G-E tube distributor for the
latest copy of Ham News. 8 pages—fully
illustrated—jam-packed with helpful
hints toward better ham transmission
and reception . . . and FREE}

ELECTRICAL
CHARACTERISTICS

Filament voltage 10v
3.25 amp
Interelectrode capacitances:

current

grid-plate 5 mmfd
grid-filament 6.4 mmfd
" plate-filament 1 mmfd

RATINGS (ICAS) FOR
TYPICAL OPERATION

Class C Class €
telephony telegraphy

Plate voltage 1,250 v 1,500 v

current 190 ma 200 ma
Driving Power 9w 75w
Power input 235w 300 w

OF ALL TYPES FOR THE RADIO AMATEUR

161-F20-08350
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Model |
$X-43

“The hottest ham performance ever at this price . . ." That's the verdict of amateurs who have
had a chance to try Hallicrafters new Model SX-43.

This new member of the Hallicrafters line offers continuous coverage from 540 kilocycles to
55 megacycles and has an additional band from 88 to 108 megacycles. AM reception is pro-
vided on all bands, except band 6, CW on the four lower bands and FM on frequencies above
44 megacycles. In the band of 44 to 55 Mc., wide band FM or narrow band AM just right for
narrow band FM reception is provided.

One stage of high gain tuned RF and a type 7F8 dual triode converter assure an exception-
ally good signal-to-noise ratio. Image ratio on the AM channel on band 5 (44 to 55 Mc.) is
excellent as the receiver is used as a double superheterodyne. The new Hallicrafters dual IF
transformers provide a 455 kilocycle IF channel for operating frequencies below 44 megacycles
and a 10.7 megacycle IF channel for the VHF bands. Two IF stages are used on the four lower
bands and a third stage is added above 44 megacycles. Switching of IF frequencies is auto-
matic. The separate electrical bandspread dial is calibrated for the amateur 3.5, 7, 14, and
28 megacycle bands.

Every important feature for excellent communications receiver performance is inciuded
in the SX-43.




iglaisiaRalaianim
FEATURES FOUND IN NO OTHER RECEIVER AT THIS PRICE

@ ALL ESSENTIAL AMATEUR FREQUENCIES @ SERIES TYPE NOISE LIMITER
FROM 540 ke TO 108 MC '
@ AM - FM - CW RECEPTION
@ IN BAND OF 44 TO 55 MC: WIDE BAND FM
OR NARROW BAND AM . . . JUST RIGHT FOR SEPARATE RF AND AF GAIN CONTROLS
NARROW BAND FM RECEPTION @ EXCEPTIONALLY GOOD SIGNAL-TO-NOISE
@ CRYSTAL FILTER AND EXPANDING IF CHAN- RATIO
NEL PROVIDE 4 VARIATIONS OF SELECTIV-
ITY ON LOWER BANDS ) @ SEPARATE ELECTRICAL BANDSPREAD CALl-
@ TEMPERATURE COMPENSATION FOR FREE- BRATED FOR THE AMATEUR 3.5, 7, 14, AND
DOM FROM DRIFT 28 Mc BANDS

@ PERMEABILITY ADJUSTED ‘“MICROSET" IN-
DUCTANCES IN THE RF CIRCUITS

S

_ hallicrafters raoio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
Sole Hollicrofters Representatives in Canada:
Rogers Majestic Limited, Toronto-Montreal

T~




Section Communications Managers of the ARRL Communications Department

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

ATLANTIC DIVISTON
62

Eastern Pennsylvania W3BES Jerry Mathis Crescent Ave, sde Gardens
Mary! -Delaware-D.C. W3BWT l :ppa W, Darne Trn.nesscc Ave., N.E. .’Vawhmgton 2, D. C.
Southern New Jersey W20X X Creorge W. Tunnell Wyoming Ave, Audubon
‘Western New York W2UPH 'harles I. (Otero 1158 Ridge Road West Spencerport
Western Pennaylvania W3KWL - Frnest }. Hlinsky 509 Beechwood Ave. Farrell
.. CENTRAL DIVISION
[linois W9AND W esley E. Marriner 624 College Ave. Dixon
Indiana WISWH Ted K. Clifton 550 Eben St. New Haven
Wisconsin WI9RQM Keno W Goetsch 920 S, 7th Ave. Wassau
e e DAKOTA DIVISION _.
North Dakota \VﬂG?D Faul M. Bossoletti 204 Polk St. srand Forks
South Dakota ! . H. Schultz 118 N. Yankton Ave. tierre
Minnesota WQCW B Waiter G. Hasskamp 116 3rd Ave,, 5. W. i rosby
DELTA DIVISION ,
Arkansas WSJIC Marshall Riggs 4405 Howell A\o Fort Smith
Touisiana W5VT W. J. Wilkinson, jr. Room H{ ]cﬁereon Hotel Shrevenort
Mississippi WSIGW Harold Da; Route 1, Greenville
Tennessce 4F. lames W. Watkins 220 North H,uwcll St. Chattanooga 4
GREAT LAKES DIVISION. -
Kentucky WSIE?,‘4 Juseph P. Colvin 1653 Beechwoad Ave. [.ouisville 4
Michigan SCW fuseph R. Beljan, jr. 13,959 Tuller Ave. Detroit
Ohio WBPNQ William D. Montgomery 1290 Coolidge Ave. {’incinnati 30
— -HUDSON DIVISION.
Eastern New York W2HZIL, nest E. George )44 T.exington Parkway
N. Y. C. & l.ong 1sland W2KDC Charles Ham, jr. 0 Harvard St. W
Northern New Jersey . W2IIN John jtale 57 Sayre St EKlizabet
,_MIDWEST DIVISION.
lowa wWpPP William G. Da\-is 3ed St Mitchellville
Kansas WAAWP Alvin B, 842 N. Terrace Dirive Wich\La 6
Missouri WEOUD Mra, Iﬁtha A Dangerfield 411 Mofiett
Nebraska WARQK William T. Gemmer 1708 West 6th St. \iorth Platte
NEW ENGLAND DIVISION. -
C'onnecticut WIKOY Edmund R. Fraser 90 Atwater St. West fHaven
Maine WIGK ¥. Norman Davis R 1 ¢)Md Orchard Beach
Hastern Massachusetts 1A Frank 1., Baker, jr. 01 At\amxc St. North Quincy 71
Western Massachusctts \VlAZ\V Prentiss M, Bailey 62 Dexter St. Pittsficld
New Hampshire WIAXL John H. btoughton RED 2 laremont
Rhode fsland WI1HR Clayton C. Gordon 70 C olumb\a Ave., Gaspee Plateau Providence 5
Vermont 1N :rald Benedict 23 Foster St. ontpelier
. S RTH\VESTERN Dl’VIQI S P —
Alaska K7CBF Aungust. ;. Hicbert
Idaho W7IWU Alan K, 38 lbl7 East Jefferson St.
Montana W7EQM Albert Beck 2326 Amherst Ave.
wregon THA Raleigh A. Munkres Box 744 A
Washington WiCzy Laurence M. Sebring RED 2 Everett
—PACIFIC DIVISION. U -
KH6EL lohn Souza Wailuku, Maui
W7CX N. Arthur Sowie Box 2025 Reno
Wo6BPT Roy k. Pinkham 1061 Fremont St, Santa Clara
W6TI Horace R. Greer 414 Fairmount Ave. Oakland 11
n Francisco WG6ENT. samuel C, Van Liew 215 Knowles Ave. Daly City
Sacramento Valley W6MGC o ey 5240 Jay St. Sacramento 16
Philippines* KAICB Craig B. Keanedy 25 Roosevelt Road san Francisco, DAl Monte|
Quczon
San Joaquin Valley WwWe6PsQ James K, Wakeficld 2040 Adoline Ave. Fresno
— AROAN()KE 03 8% 669 (0 ) | U,
North Carolina W4CYB J. Wortman Charlotte 1

South Carolina

\\'4BQE/ ANG Ted Fer;
WasH &

“i 1uke Powcr

son 22 Rosewood I

rive
1710 Oak Hill Lane. RL 1

Columbia 2§

Virginia Walter R. Bullington Richmond 23
Wcst Virginia w8JIM Ionald B. Morris 203 Home St. Fairmont
. - .ROCKY MOUNTAIN DIVISION. =
C‘olarario WOQVYT Cilen Bond 2550 Kendall Denver 14
itah-Wyoming WINPUI Alvin M. Phillips J&R7 Quincy -Ave. Ogden, Ul
SOUTHEASTERN DIVISION. _— —
Alabama W1iGBV ~808 Winona Ave. Montgomery
castern Klorida W4FWZ 820 Laurie Jacksonville
\Western klorida WiDAOD t 2 Romana St. Pensacola
(worgia WHHYW Thomas M. Moss 5 0 Oak Drive Hapeville
West lndxes“ (Cuba-P.R.-V.1.) KP4KD Everett Mayer £, O, Box {061 San Juan S, P. R.
i~ SOUTHWESTERN DIVISION
.08 Angcles W6QOW2Z Bcn W. Onstenk 2031 3rd Ave.
Arizona WIMLL ¢;ladden C. Elliott {108 West Fresno St.
San Diego wW6GC irvin L. Emig 4852 Marlborough Drive
WEST GULF DIVISION
Northern Texas WSDAS N. C. Scttle ")H Flm St.
f)klahoma WSHXT Bert Weidner Box 14
Southern Texas WSHIFR Ted Chastain . 7 So. Staples St,
‘New Mexico WSHJIF . . Hancock 110 S. E. Nevada St.
,,,,,,,,, MARITIME DIVISION.
Maritime (Nfid. & Labr. att.) VELD DQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION.
(Ontario YE3DU David S, Hutchinson 90 Wellington Road I.ondon, Ont.
e —QUEBEC DIVISION
Quebec* VE2GL Gordon A. Lyn (seneral Delivery St. Lambert, Que.
~—-_VANALTA I)IVISION
Alberta VEOL \V. W. Butchart 10,740-107 S ‘Edmonton, Alta.
British Columbia VIETWS W, W. Storey JUI 5 \V. 32nd Ave. ‘Vancouver
Yukon VEBAK W, R. Williamson %, 0, 137 Whitehorse, Y. T.
vvvvvv — —..—PRAIRIE DIVISION. — —
Manitoba AM A, W, Morley 26 J.ennox St. St. Vital
axkatchewan O Norman Thompson 1120 7th Ave., N. W. Moose Jaw

—

* Qtlicials appointed to act temporarily in the absence of a regular official,
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In the $T-202-A, STANCOR engineers have
pooled valuable ideas gleaned from years of pre-
war amateur kit design as well as war-time trans-
mitter production to create a versatile combina-
tion of features which every amateur desires.

Integrated in a compact unit of pleasing appear-
ance, a transmitter has evolved incorporating sub-
stantial power output, separate high and low volt-
age power supplies, a highly novel, but simple,
exciter band switching arrangement and extreme
ease of adjustment and operation.

Every consideration was given to the ultimate
user of this piece of equipment . . . the amateur;
that is why a choice is given of several different
R. F. output tubes-. . . that is why the circuit design
is straightforward and reliable . . . that is why the
S$T-202-A is properly priced. :

See your STANCOR dealer for the ST-202-A
descriptive bulletin.

Amateur net price of ST-202-A transmitter, less
accessories. ........ e .....$9980

EE YouR qumomizep sramcor DEALER

...YOU'VE WANTED
...YOU NEED

IPTIVE BUL
FOK p/fék ‘Er/”'/ﬂ/ P

\STANDARD TRANSFORMER CORPORATION |

ELSTON, KEDZIE AND ADDISON -« CHICAGO I8, ILLINOIS, U.S.A

...YOU’LL LIKE

STANCOR'S
ST-202:A

ND SWITCHING OF EXCITER STAGES.
_ONLY TWO TUNING, CONTROLS
"'{EXCITER AND AMPLIFIER).
CRYSTAL POSITIONS.
DJUSTA K OUTPUT CIRCUIT.
TWO SEPARATE POWER SUPPLIES IN-
“.::. CLUDED. R
® EASE OF CONSTRUCTION

: vvvvv g NG ' HARNESS SUPPUED)'
® SMALL SIZE—APPROXIMATELY 14" x 13"

FOR USE WITH AM OR FM
MODULATOR.
® PRICED RIGHT.




This kind of meter illumination is important to you — and only in
Simpson Meters can you get it because it is Simpson patented.

Translucent dials fade and discolor, making accurate reading difficult.
They warp and buckle causing pointers to stick and distorting readings.
With our method of lighting we can use the standard Simpson dials. The
illumination comes from a recessed bulb at the back of the instrument
and is carried through an ingeniously shaped lucite cone whose front edge
entirely surrounds the dial. Result: a full and even radiance over the whole
scale—and without a spot of shadow. Incidentally, the bulb may be easily re-
placed by removing the bulb socket. No need to open the instrument at all.

Of course, no method of illumination alone should make you buy a
certain meter. We offer this new and different illumination merely as a
refinement on the basic goodness that makes Simpson meters preferred. It is
just another contribution to the high quality which is the indispensable
component of every Simpson instrument.

ASK YOUR JOBBER
3” Rectangular Case. Width,
SIMPSON ELECTRIC COMPANY 3”; height, 314”. Mounts in

5200-5218 West Kinzie St., Chicago 44, Iil. round hole. Body diameter
In Canada, Bach-Simpson Ltd., London, Ont, Dasm ?
234",

2" Rectangular case. 234"
square. Mounts in round
hole. Body diameter,
2-3/16".




PUSH TO TALK

With the announcement of the new Eimac Tetrode type 4-65A,
satisfactory high-power mobile transmission became a reality.
Designed as a transmitting tube, with the transmitter man's
problems in mind, the 4.65A provides stable operation over a
voltage range of from 400 to 3000 volts. This characteristic
alone enables continuity of system design, using the same
vacuum tubes in the final stage of both the mobile and fixed
station (two 4-65As will handle 150 watts input with 600 plate
volts in the mobile unit, and operating at 3000 plate volts, in
the fixed station, two 4-65As provide !/ kilowatt output).

ML

SIMPLIFIED CIRCUIT FOR USE ABOVE 100-MC.

"€

The tube is a “'natural”" for the 152-162 Mc. band. Its low inter-
electrode capacitances, compact structure, short electron transit
time, high transconductance, together with being a tetrode al-
lows simplification of circuit. Operation of the 4-65A can be
continued up thru the 225-Mc. amateur band in either FM or
AM service.

The 4-65A incorporates an instant heating thoriated tungsten
filament, processed grids—controlling primary and secondary
and a pr d metal plate—enabling momentary

overloads without affecting tube life. All of the internal clements
are self supporting without the inclusion of insulating hardware.
Neutralization is normally unnecessary since practical isolation
of the input and output circuits is achieved by the screen grid
and its supporting cone. No special gear is required for installa-
tion, as the five pin base fits available commercial sockets.

In typical operation, class-C-telegraphy or FM-telephony, one
4-65A with a plate voltage of 800 volts, 125 milliamperes of
plate current, and a plate power input of 75 watts will provide
50 watts of output with less than 2 watts of grid drive. In 1500
volt operation with an input of 190 watts, the output is (40
watts, With the plate voltage increased to 3000 volts and an
input of 325 watts, an output of 265 watts per tube is obtained.

The 4-65A is amazingly versatile, being ideally suited for audio,
television, r-f heating, and communication applications, station-
ary or mobile. It is priced at $14.50 each. Additional data may
be had by writing to:

EITEL-McCULLOUGH, inc.
181 San Mateo Ave., San Bruno, California

Follow the Leaders to
e

A BE The Power for R-F

Export Agents: Frazar & Hansen, 301 Clay Street,
San Francisco, 11, California

To insure performance of the 4-65A . . . severe mechanical fests are conducted—from wifhanding a bump test to holding up under ex-
cessive vibration, Tests are carried even further . . . satisfactory shipment of a +ue is insur d by package drop tests.
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RADIO RELAY

'LEAGUE c,

‘i o:Treasurer. o . . S

is a nonc'mmercml ossocmhon of radio amateurs, bonded for
the promotion of interest jn amat radio e rication and
experimentation, for the_ reloying of niessages by radio, for the

advancement of the radio art and of the public welfare, for the

representation of the radio amateur in legisiative matters, and for
the maintenance of fraternalism and a high standard of conduct.

It is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are_governed by o Board
of Directors, efecied every two years by the general membership.
The officers are elected or appointed by the Directors. The League

is noncommercial and no one commercially engaged in the manu- :

facture, sale or rental of radio apparatus is eligible to membersth
on its board.

"“Of, by ‘and for the amafeur,”. it numbers within its rcnks pract-
cally every worth-while amateur in.the notion and has a history of
glarious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership dre solicited. A bonad_fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowiedge of the code are not
prerequisite, although full voting membership is granted only to
ticensed amateurs.

All general correspondence should be addressed to the Secretary
at the administrative headquarters ot West Hartford, Connecticut.
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“It Seems to Us...”

LONG FACES

The other evening on 14-Me. 'phone vne of
the boys was grousing about the eventual cut
of 50 ke. in our 20-meter band. So far, so good
----- - we've done some grousing about it . our-
selves. But he was remarking what a bunch of
lunkheads the people at the conference must
be for dipping into the crowded amateur bands.
He wondered why they didn’t take away from
some other service.

“Why didn’t they take away from some
other service?” That’s a good question. And
perhaps it deserves more detailed discussion
than we have heretofore given. In QST’s pages
we have talked mostly about the amateur serv-
ice frequencies —— gains, losses and relocations
— because that’s what principally interests
you and us. What, then, happened to some of
the other services?

Well, there are a number of pretty long faces
among the U. S. radio service representatives
now leaving Atlantic City. Like the ama-
teur service, they had appeared at the 1944
FCC hearings which furnished the background
for formation of the American position at the
coming world meeting. Like the amateur serv-
ice, they had been pleased at some of the re-
sults of those hearings, very disappointed in
others — but found themselves generally satis-
fied, as were amateurs, that the U. S. position
was as fair to all services as was possible. Like
the amateur service, they went to Atlantic
(lity committed to work with each other, and
us, in support of the U. 8. Government delega-
tion and its formulated policies. And like the
amateur service, they found that many times
the necessity for compromise in the face of
entirely opposite viewpoints existing in the
delegations of other countries made it impos-
sible for the U. S. A. to achieve all its wishes.

The fixed service (government, commercial
and military point-to-point) is taking by far
the most severe cut. Estimates of its actual
losses run from 20 to 33 per cent (the difference
results principally from divergent opinions on
the value to fixed of the frequencies it pres-
ently shares with mobile under the Cairo, 1938,
regulations). The 17. 8. proposals for fixed were
appreciably less than under Cairo, and At-
lantic City cut them back further. On the

effective date of the new conference regula-
tions, though perhaps two years away, the
fixed service is just going to have to give up a
most uncomfortable percentage of its present
channels, And this in spite of the fact that the
expanding aeronautical service will have many
requirements for point-to-point service which
must also come out of these bands.

One of the particularly long faces belonged
to a Government official. He was concerned
over the problems that the expanded maritime-
mobile service is going to have to solve to
operate successfully in the bands it is getting
out of Atlantic City.

“Well,” you ask, “who’s getting all the
gravy? Fixed, maritime mobile and amateurs
seem to be the losers. Where are these fre-
quencies going, anyway?” That’s another good
question, to which the answer is mainly two-
fold: high-frequency broadecasting, and the
aeronautical mobile service.

The latter, of course, needs more frequencies.
The rapid expansion of airlines, both domestic
and international, caused by the world’s
greatly-increased interest in aviation, has re-
sulted in a huge need for more channels.
Becuuse the safety of life and property are in-
volved, no one can challenge the need for radio
service and the frequencies required to furnish
it. (However, aeronautical mobile by no means
had a blank check; it had to make intensive
studies and surveys of actual operation, and
demonstrate its frequency needs in terms of
the number of planesin the air at any one time
in any one area, the proximity of routes, the
distances at which propagation studies in-
dicated duplicable use of channels was feasible,
and so on.) While many of the new channels
for aeronautical mobile are in the v.h.f.-u.h.f.
regions, as are owrs, it did indeed have an
urgent need for space in the long-distance
hands much greater than the admittedly
limited facilities provided under Cairo.

International high-frequency broadecasting?
tProofreader: Be on your toes to cut out any
improper language we may use!) We’ve said on
this page before what we think of the justifica-
tion for this service in h.f. bands: there ain’t
any. The U, 8. A.s official position at the world
conference was for modest assignments to h.f.



broadcasting. But there were a great many
foreign countries who wanted more and more
and more space for it. After weeks of discus-
gion, it being obvious that compromises were
necessary, our Government was obliged to
agree to broadcasting assignments far greater
than U. S. A. wishes — although considerably
less than the wishes of many of the other
countries.

These are but the highlights of the manner
in which some of the other services are being
affected. Radio communication, on DX fre-
quencies at least, is an international matter on
which there must be agreement among the
nations of the world; otherwise, chaos would
result. On the lower and higher frequencies
where regional deviations are reasonably
feasible, the countries of the American region
have insisted upon the full width of our present
bands — such as 3.5 and 50 Me., and even 7
Me., even though those bands were cut in
Europe — because our governments know the
amateur service in our two countries is ex-
tremely crowded in our present assignments.

But to the question, “Why didn’t they take
away from some of the other services?’”’ the
answer can be simply stated: they did!

RESERVE DRILLS

From the Naval Reserve article in this issue,
we are glad to see the Navy retaining its post-
war policy of not congesting the amateur bands
with reserve drill networks, even though the
participants are amateur licensees.

Under the crowded conditions existing in
our bands today there is no room for the suc-
cessful operation of military-reserve networks
by enrolled amateurs, a fact the Navy well
recognizes. Such drills really do not belong in
the amateur bands; they are specialized train-
ing operations and should be so provided for.
FCC allocations to amateurs are not made
with considerations of possible use by these
nets. Military services receive their frequencies
by Executive Order, which is perhaps as it
should be; and although we are quite aware of
the extensive frequency needs of the U.S. serv-
ices we fully agree with USN that provision
should be made therein for reserve drill net-
works, That is, in fact, a standing policy of the
ARRL Board of Directors.

Of course we amateurs support these com-
munications reserves. We’ve often pointed out
the value of the amateur service as a reserve of
trained personnel — by no means only for
military purposes but basically for all the U. S.
radio needs. So when military communications
reserve stations are to be used in amateur
bands, it should be, as the Navy provides,
strictly in amateur status. As such we welcome
them. ' I -J. H.
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ARRL. CONVENTIONS

New England Division
Boston, Mass., October 18th

When the Eastern Massachusetts Amateur
Radio Association and the South Shore Amateur
Radio Club pool their efforts in sponsoring an
amateur gathering, you can be assured of a
bang-up affair! This year the 10th Annual Boston
Hamfest is being combined with the New Eng-
land Division Convention. The date: Saturday,
October 18th. The place: Where ¢lse but the
Mechanics Building? The program: Bigger and
better than ever, of course. Registration: $1,
plus $3 for those wishing to attend the banquet.
Extra prize stub for those buying combination
tickets before Oct. 1st. Write Frank Baker,
WIALP, 91 Atlantic St., North Quincy 71, Mass.

Southwestern Division
Phoenix, Arizona, October 18th-19th

Beginning with a preregistration party Friday
evening, the Radio Club of Arizona has a full
program planned for the Southwestern Division
convention, to be held this ycar at the Hotel
Adams and the Shrine Auditorium, Phoenix,
over the October 18th weck-end. Technical dem-
onstrations by men such as John Reinartz, con-
tests, ARRL representative, plenty of prizes,
movies, dancing, banquet, special events for the
gals — these will make your trip worth while.
Make reservations early to the Radio Club of
Arizona, Box 3751, Phoenix. Registration: $5.00.

New Hampshire State
Manchester, October 4th

It’s Manchester again this year for the New
Hampshire State Convention (New HEngland
Division), to be held October 4th at the Masonic
Temple on North Elm Street. Anyone who has
ever attended one of these affairs knows what a
good time he can expect. Anyone who has never
been to Manchester should come this time and
enjoy & grand program, lots of prizes, good speak-
ers, and a family-style banquet. Registration is
$4.00. Write J. Henry Izart in care of the Man-
chester Radio Club.

OUR COVER

Uncovering performance data for a 16-element
array is a cinch when you’re working with the
compact dimensions of 420 Mec. This month’s
cover shows (1. o r.) “Pete” Morrow, W1VG
(ex-W9VKTF), Jack Paddon, VE3BLZ, und Vern
Chambers, WIJEQ, checking Ed Tilton’s gain
figures on a Hq. lawn test set-up. WIHDQ
promises & full report on the interesting possibili-
ties of this band, to appear in an early issue.

QST for




Exit Heterodyne QRM

Selectable Single-Sideband Reception Up-to-Date
BY J. L. A. MCLAUGHLIN*

signals through heterodyne beat-note inter-
ference has in the last few years become
increasingly apparent.

During the war the writer designed and built
for the Federal Communications Commission and
the Office of Strategic Services a receiving system
that enabled them to copy ‘phone and c.w. trans-
missions through terrific heterodyne QRM that
made reception hopelessly impossible on the best
conventional receivers.

The FCC first employed this communications
uid as far back as the summer of 1941. The June,
1941, issue of QST contained an article by this
author describing this communications develop-
ment.! Mr. George Sterling, then chief of the
Radio Intelligence Division of the FCC, was
quick to recognize the importance of this inven-
tion? to the highly specialized work in which the
(Commission was engaged. 'The Commission im-
mediately purchased the original development
model and subsequently ordered units for all
primary monitoring stations throughout the coun-
try. Because of Mr. Sterling’s foresightedness,
when war came one Government agency, at least,
was capable of carrying on radio intelligence
work in the face of malicious or accidental inter-
ference. When the communications division of
the OSS was set up, shortly after the start of the
war, it, too, promptly ordered similar equipment
for its services.

The first war model supplied the OSS and the
FCC was similar to the early models used by the
FCC. Later, a second war model was designed
for the OSS; it was a decided improvement over
earlier models both in performance and design.
{t was more compact, for one thing, and it was
self-contained and could be connected to any of
the standard communications receivers in use by
the OSS, without modification or circuit changes
in the attached receiver. Because this later model
lends itself more to present-day amateur require-
ments, this article will be devoted to an explana-
tion of its performance characteristics in the pres-
ence of strong heterodyne interference.

Tfm need for improved means of receiving

Heterodynes
How this new heterodyne-¢liminating receiver
operates will perhaps be made clearer if we take
up first the causes of beat-note interference and

* Box 529, La Jolla, Calif.

! McLaughlin, * The Selectable Singla-Sideband Receiv-
ing System,”” QST, June, 1941.

2. 8. Patent No, 2,364,863.
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the inherent weakness of today’s commmunications
receivers in the presence of such interference.

The single heterodyne audio beat note, the
product of one off-frequency carrier beating with
the carrier of the desired signal, is well under-
stood, but the audio beats produced by multiple
off-frequency carriers are not clear to many.

Fig. | will help to form u picture of just what
takes place after rectification of two or more
carriers. Fig. 1-C indicates that when four car-
riers are present six principal audio beat notes are
produced by rectification.

The removal of one heterodyne beat note can be
achieved either before or after rectification by
some form of phasing device; that is, some scheme
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Fig. I — Audio beats produced by rectification of two
or more carners. When four carriers are present, as in
(,, there are six beat frequencies. Removmg the two car-
riers on the lower side of the desired carrier, before de-
tection, w1|l eliminate all but the beat between the de-
sired carrier and the one on the high-frequency side.
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Fig. 2 — Cirenit diagram of an adapter unit for working with a conventional communications receiver. The i.f. output from
the receiver is introduced to the two 65A7 converter tubes at the left. The oscillator of *A” is. on 495 ke., and oecillator “B” is on
505 ke. Only one 63A7 is in operation at any time, as determined by the position of the switch. In either case the resultant beat with
¢ the desired signal is 50 ke., which passes on through the 50-kec. bandpass amplifier. However, the interference appears on the high- L 2
frequency side or the low-frequency side of the 50-kc. signal, depending on its initial relation and which converter tube is in use. The
ql(:]syu;mletrical ?O-kc. channel has high attenuation for frequencies below 50 kc. and rejects the interference and sideband on one
s1de of the signal,



¢ Here is a simplified and improved ver-
sion of the receiving system first intro-
duced in QST just before the war. A
thorough trial in wartime radio intelli-
xence work proved the worth of the sys-
tem — a system that can go a long way
toward eliminating QRMi. oth phone
and c.w. reception. .

capable of putting a variable rejection notch in
the response curve of either the i.f. or a.f. ampli-
fiers. Schemes such as these have been mentioned
in the pages of QST by this and other authors.
‘The rejection of a single interfering carrier can be
demonstrated quite beautifully in the laboratory,
but under normal communications operations,
when complex heterodynes are present, these
systems fail to generate any great enthusiasm in
the operatdt. The reason for this coolness can be
found in an inherent weakness in all such devices
--that is, in the presence of heterodyne inter-
ference the beat-note tone seldom will give any
clue as to whether or not it is being produced by
only two carriers, or by more than two. If there
are more than two carriers present this sort of

rejector falls down. Instead of being an aid the.

adjustable rejection becomes a nuisance, and dis-
tracts the operator’s attention from the real job
at hand — i.e., the message being received — and
forces his attention on the beat notes.

It is obvious that to be useful under present-
day crowded band conditions any practical system
of heterodyne elimination must first of all be

rapid in operation, suppressing all the inter--

ference that it is capable of suppressing under the
particular receiving conditions in a minimum of
operating time. It must not introduce any new
operating techniques alien to the normal training
of the operator — rather it must permit the
operator to concentrate on the signal being
received, not on the interference.

The system developed by this author (Fig. 2},
which is the subject of this article, satisfies these
conditions, It is fast and effective, being semiauto-
matic in eliminating multiple-heterodyne QRM
both on ’phone and c.w.

Operating Principles

The receiver is fundamentally a triple-detector
superheterodyne. The desired signal in the first
i.f. system (455 ke.) is converted to & new inter-
mediate frequency of 50 ke. This 50-ke. i.f, system
differs from the conventional in that the response
curve is unsymmetrical (Fig. 3). All frequencies
below the carrier (50 ke.) are greatly attenuated,
giving the amplifier the characteristics of a high-
pass filter.

On ’'phone reception this unsymmetrical selec-
tivity of the 50-kc. if. system permits single-
sideband reception. Since both sidebands contain
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identical intelligence, we can sacrifice the one
containing the undesired signal without reduction
of intelligibility or naturalness.

The manner in which the desired single side-
band is selected is as follows: Two crystal-
controlled oscillators are used, one (“A’) on
405 ke. and the other (“B’’) on 505 ke. Either
will convert the 455-ke. carrier to 50 ke. Although
the desired carrier remains the same in both
cases, all other frequencies converted will be
transposed when switching from oscillator “A”’
to oscillator “B.” “A” converts the 455-ke.
signal to 50 ke. and all the side frequencies in the
same numerical order, hence the upper single-
sideband frequencies are selected in this case.
Oscillator “B” converts the 455-kc. signal to
50 ke. and inverts the numerical order of the
sideband frequencies, hence the lower sideband
frequencies are selected in this case.

Assuming that an undesired carrier happens to
be 456 ke., “A” will convert this “side’ fre-
quency of 456 ke. to 51 ke., and oscillator “B”
will convert the same frequency to 49 ke. In
other words, we have here a system in which we
can switch undesired carriers from a frequency on
one side of the desired carrier to a new frequency
on the other side. Since the 50-ke. i.f. is of the
high-pass single-sideband type, this switch per-
mits placing the undesired carrier either in or out
of the passband frequencies. In the case of the
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Fig, 3 — Selectivity curve of the 50-ke, i.f. amplifier,
with and without the 52-ke. rejector circuit.
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The heterodyne eliminator is a small unit that can
easily be set on top of a communications receiver. This
model was built for the OSS far wartime radio intelli-
gence worke

¢

456-ke. interference, oscillator “B’ would be
selected to eliminate the 1000-cycle beat note;
“B” converts the signal to 49 ke., which fre-
quency is attenuated 50 db. in the 50-ke. if.
filter. If “A’ had been used instead, the un-
desired signal would have been converted to
51 ke., resulting in no attenuation at all.

C.W. Reception

The selectable single-sideband system of heter-
odync elimination is an obvious improvement in
the reception of 'phone signals. At first glance its
value in c.w. operation may not be so apparent.
The improvements, though not obvious, are
nevertheless present. The unsymmetrical filter
(50-ke. i.f.) cuts off very sharply at the edge of
the signal carrier’s frequency; it is similar to a
crystal filter with the rejection notch set about
1000 cycles below resonance. It differs from the
crystal curve, however, in that it cuts off a wide
band of frequencies rather than putting a notch
at one particular frequency in the resonance
eurve. By means of the sideband selector switch
we can Hip an undesired carrier to the low-fre-
quency side of the unsymmetrical filter. It should
be obvious that throwing a switch that removes
a whole band of frequencics is faster and easier
to do than adjusting & critical phasing control, as
is the practice in crystal-filter operation.

The sccond point in favor of this system over
the crystal filter is that the objectionable “ ping”’
of the high-@ crystal circuit is absent. A final
improvement in the reccption of c.w. signals is
achieved by use of a sharply-tuned 1000-cycle
filter in the audio circuit. This filter, together
with the unsymmetrical response-curve switching
system, makes for very casy c.w. operation even
in the presence of tough QRM. In c.w. work the
h.f.o. is left fixed at the correct frequency to pro-
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duce a 1000-cycle beat note with the desired sig-
nal. The operator merely tunes for maximum
signal strength.

Tuning the Carrier

A prime requisite of single-sideba:ul ’phone
operation is placing the desired carrier correctly
in the bandpass filter of the second i.f. In the
model described earlier a visual system of tuning
was employed, using a tuning meter connected to
the output of a sharply-tuned 50-ke. amplifier.!

In the later system this extra equipment has
been climinated and an accurate aural system
substituted. The center position of the sideband
selector switch is marked ‘“carrier.”” In this
position oscillators “A’ and “B” are both
operating, and the .correct tuning is indicated
aurally when the signal is tuned to zero beat with
itself. (The two i.f. signals produced by the beats
between the desired carrier and the two oscillators
move in opposite directions as the receiver is
tuned.) Further help in aural carrier positioning
is achieved by narrowing the bandwidth of the
high-pass filter in the “carrier” position of the
switch. This bandwidth is made only a few
hundred cycles wide and peaked sharply at 50 ke.
When the sideband control switch is flipped
either to the upper or lower sideband the original
bandwidth of the high-pass filter is restored and
one oscillator is disconnected. This improved
aural tuning system permits normal tuning by ear
of a ’phone signal in the presence of extreme
interference.

For c.w. reception as well as 'phone the FCC
and the OBS found this system far superior to the
conventional communications receivers. These
units made it possible to copy signals through
heterodyne interference that otherwise would
have made them unintelligible.

An inside view of the unit. The 50-kec, i.f. amplifier is
mounted under the hinged lid.
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AUGUST IN REVIEW

Last month we expected that the allocations
work at Atlantic City would be concluded in late
August, so that we could give you a final report
in this issue. Progress has been slower than hoped
and it is now apparent that the work will run far

vnough into September to make it impossible to-

report it — at least in detail — in this number.
So there will be at least one more installment of
this temporary QST department. The opening of
the International High-Frequency Broadcasting
Conference — the third and last of the Atlantic
City conferences — in August has further reduced
the rate of accomplishment of the radio con-
fercnce. Both in allocations and in the organiza-
tional and political matters the problems this
month have been the harder ones that did not
yield easily. Yet actually a great deal has been
accomplished, solutions are now being found for
all the major difficulties, and most of the com-
mittees are approaching the end of their work.
Then will come the editing and assembling of the
conference work into a formal document and its
ultimate formal approval by plenary meetings ——
meaning yet some weeks of painstaking work
before A.Cy. begins to become but a memory.

At the moment of writing, a partial allocation
table has been adopted by the main allocations
committee from 10 ke. to 2850 ke. and another
one from 25 Mec. to 10,500 Mec. Except for some
of the maritime bands and the amateur 14-Me.
hand the table for 2.85 to 25 Mec. has not yet been
adopted, although a draft exists which has tenta-
tive acceptance in most respects. We shall follow
our practice of previous months and give you
below the current situation on each of our bands
as it appears to us at the end of August:

1.76 Mc.: The provisions we outlined in this
column last month have now been accepted and
upproved by the allocations committee. As we
said then, they do not, for the present, offer any-
thing to American and Canadian amateurs.

3.5 Me.: The tentative agreement we reported
last month still awaits formal adoption by the
committee, In the American Region it repeats the
Cairo arrangement ~— what we have now, the
same a8 all the world conferences have provided
since 1927 — and lists 3500-4000 ke. as shared
between amateur, fixed and mobile, subject to
later regional determination. The amateur pro-
posal for Europe and most of the rest of the world
is 35600-3800, shared on a mixed basis with three
other services, and with the rest of the band up to

Allocations Committee Completes Amateur Assignments!

On September 8th, after this article was written, the Atlantic City allocations committee com-
pleted its adoption of a frequency table, including provisions for amateur bands at 3.5 and 7 Me.
and a new 21-Mec. band, precisely as previewed in this article except for slight modifications in
regions outside the Americas which we shall report next month. The effective date has not yet
been decided but it is believed it will be some time in 1949,

These allocations are not final until they are approved by the plenary sessions and the documents
signed but it is now possible to say that, barring unexpected changes in final plenary mectings,
the allocations of U.S. and Canadian amateurs for the next interval between world revisions of
regulations will be:

35004000 ke.

7000-7300 ke.

14,000-14,350 kec.

21,000-21,450 ke.

26,960-27,230 ke.

28,000-29,700 ke.

and allocations from 50 to 10,500 Mec. in exact accord with present assignments except that 1215—

1295 Mec. is expanded to 1215-1300 Mec. The band 220-225 Me. will temporarily remain 235-240
Me. Final details will appear in our next issue.

(available under regional arrangement as at present)

{shared with ISM)
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4000 ke. assigned in small slices to other services,
sometimes two or more of them sharing. Australia,
however, has put in for 3500-3800 exclusively
for amateurs, and China and New Zealand have
said they desire the whole 500 ke. for amateurs.

7 Mec.: The tentative agreement we reported
last month is still pending before the committee.
For Burope this plan yields only a hundred kilo-
cycles exclusively to amateurs, plus another 50
shared with broadcasting under the condition of
no interference to the latter, while broadcasting
gets the rest exclusively. This arrangement would
apply also in India, the Netherlands Indies and
the British colonies and protectorates outside the
American Region. Australia and South Africa de-
sire to divide the band into two exclusive halves,
7000-7150 amateur, 7150-7300 broadcasting,
avoiding any shared use. For the whole American
Region and for New Zealand (and for most other
parts of the world not yet specially listed) the
plan calls for the whole band, 7000 to 7300, re-
maining exclusively amateur.

14 Me.: 'The sole assignments so far adopted by
the Allocations (Committee in the range from
2.85 to 25 Me. are three maritime-mobile bands
and the amateur 14-Mec. allocation, which there-
tofore were joined in a deadlock that endured
from early July until August 23rd. We hope that
you have read, for background, our report on
this band on page 34 of last month’s QST. Space
does not permit its repetition here; we can only
pick up the story at that point and carry it to its
end. When we last wrote, both the committee and
its working group were at an impasse in the
matter of this band. The WG could get no agree-
ment; in the committee the forces were about
evenly divided between the countries that wanted
to continue the whole 400-ke. band for amateurs
and those that wanted to reduce it to 300, assign-
ing the remaining 100 ke. to fixed. After seven
weeks of study and debate, including two lengthy
sessions of the main committee, the band was
decided as 14,000 to 14,350 kc., on an exclusive
worldwide basis except that U.S.S.R. is to be
permitted to make a shared use with the fixed
service in the last 100 ke., 14,250 to 14,350 ke.,
for domestic use only, pledging itself to employ
all necessary technical measures to reduce harm-
ful QRM to amateurs to a minimum. The remain-
ing 50 ke. (14,350-14,400) are now to be assigned
to the fixed service. This decision, of course, was
1 cowmpromise between the two opposing view-
points. It means that we have lost 50 ke. from our
best DX band but that, except for the special
case of U.S.S.R. territory, we have kept the band
on a worldwide basis rather than one on which
part of the world might have had 400 ke. but the
other part would have had only 300. It is had
enough to have this kind of mutilated assignment
at 7 Me.; it would be much less desirable at 14.
The major nations, including the United States
and Canada, felt that regional sharing was im-

18

practicable at such frequencies and that it was
imperative to set the bandwidth at the maximum
figure to which worldwide agreement could be got.
Both our countries did their absolute utmost to
maintain the old bandwidth for us. They kept the
matter open these many weeks, they made many
speeches in defense of the 400 ke., they engaged
in extensive private negotiations on the matter.
No item before this conference has been discussed
80 long and so exhaustively. For whatever con-
solation it may be to us, we can believe that every
last thing possible was done. The trouble, of
course, is that it has been necessary to increase
the allocations to h.f. broadcasting by several
hundred kilocycles, and inevitably this increase
has had to be faken from the assignments of
other services. Most of the services have had to
yield something, most of them consider them-
selves rather badly hurt; and the point was re-
peatedly made that all services had to share
the ““cost” of broadcasting and that the amateurs
could not be an exception. When the subject
came up in committee the sccond time, only nine
countries, led by UJ.S. & Canada, were willing to
take an outright stand for a 400-ke. band. Led
by France & U.K., the others quickly aligned
themselves for the 350 compromise, they consist-
ing in about half of the cases of countries that
had previously desired only 300 and in the other
cases countries that preferred 400 but admitted
willingness to take 350 if it were necessary to get
unanimous agrecment., (The first group, by the
way, included Mexico, who said that she pre-
ferred 300 and was consenting to 350 reluctantly,
and that if all the countries did not agree to 350
the most that she would accept would be 300.)
The spokesmen for U.S., New Zealand, Canada,
China and Venezucla repeatedly pleaded for the
retention of the full band, some of the talks being
superb expositions of the value of the amateur
service. They did not yield until the last moment
but finally, after nearly three hours of this further
debate in the lurge committee, they had to ac-
knowledge defeat. Without a roll call it was then
agreed, without further dissenting voice, that our
band would be 350 ke., the other 50 ke. fixed.
Amateurs everywhere will join with us in feeling
it is a great pity that the amateur service, with
its extremely small holdings in the DX part of
the spectrum, should have been obliged to make
this contribution to world readjustments. Our
friends here huve pointed out that with our new
21-Mec. band (which at this writing seems as-
sured) we'll still show a substantial gain in this
region, and the spokesman for one of the major
powers congratulated us after the meeting for
having pulled a worldwide exclusive band of 350
ke. up from a much lower figure; but, so far as
we are concerncd, no matter how you cutit. . . |
We do want to say, however, that the result is
not for lack of superb backing and gencralship
on the part of the United States spokesmen, and




that it wasn’t for lack of discussion— our matter
was “worked,on”’ for seven weeks as no other
amateur matter (and almost no other allocations
matter) ever was, with every possibility of effect-

- ing world agreement on a wider band thoroughly
explored and exploited.

21 Mec.: The tentative agreement we reported
last month is still pending before the committee.
It provides for a new band, 21,000 to 21,450 ke.,
on a world-exclusive basis.

27 Mec.: Throughout all of the American Region
and in Australia, New Zealand and South Africa
we have a new international band as a result of the
acceptance by these countries of the U.S. pro-
posal to get recognition for our il-meter band
sharing frequencies with industrial, scientific and
medical apparatus. To recognize the ISM problem
and implement its control it was found desirable
to set up a worldwide ISM frequency (one of
several), and this has now been done, by decision
of the allocations committee — at a figure slightly
different than that heretofore used here, namely
27.12 Me. This will result later in a slight shift
in our 11-meter assignment to the new band 26.96
to 27.23 Me., subject to [SM QRM as before. It
is probable that other coumtries will join their
amateurs into this arrangement later.

28 Mec.: The (1.S. proposal for the 10-meter
band has been approved and adopted, as a result
of which it has been decided that this band will
be 28 to 29.7 Mec. on a worldwide exclusively-
amateur bhasis, no longer shared with experi-
mental stations.

50 Me.: 1t should be recalled to mind that the
Cairo amateur band in this part of the spectrum
is at 56 to 60 Mec. aund in some regions is only

5814 to 60 Mc. Our present assignment of 50-54,
differing from Cairo, i3 a recent matter and has
been pretty well confined to the U.S. & Canada.
The proposal of our two countries to assign 50-54
Me. as an exclusive amateur band has now been
adopted for the whole American Region, Aus-
tralia, New Zealand, South Africa, and for all of
Asia except U.S.S.R. We regret to report that
there is to be no regularly-assigned 5- or 6-meter
band in the European region except for the tiny
segment 72 to 72.8 Mec. which has been reserved
for that purpose by France and U.S.S.R. (in-
cluding Asiatic UJ.S.8.R.). The United Kingdom
has set up its television system in the range 41
to 6614 Mec. and, although it now has amateurs
at 5814-60 per Cairo, it rcfused to consider a
definite allocation for them in or necar this range,
and its influence controlled the allocation column
for the European-North African region. How-
ever, we understand that it is the intention of
U.K. and several other European countries to
permit amateur operation somewhere in the
50-60 Mec. area in the television channels, as a
domestic matter on the condition of no inter-
ference to other services. The 800 ke. at 72-72.8
in two Furopean countries is not regarded as a
weneral amateur assignment.

144 Mc.: Even the v.h.f, portion of the spec-
trum is congested with problems. Regional alloca-
tions have grown up with differing practices in dif-
ferent parts of the world and for a while it looked
a3 though we were going to have three different
“2-meter” baunds around the eurth: 144-148
in the Americas, 154-156 in Kurope, 166-170
in Australasia. An adroit bit of negotiating by
J.S. eventually resulted in their consolidation

‘The Government and industry representatives comprising the United States
Delegation to the Atlantic City radio and telecommunications conferences.




at our part of the spectrum and in the ear-
marking of half of the band on a world-exclusive
basis. It has now been decided that 144-146 shall
be worldwide amateur. That is the size of the
band in Europe and Africa. However, the remain-
ing two megacycles, 146-148, are additionally
assigned to amateursin the American Region, Aus-
tralia, New Zealand and Asia-except-U.S.S.R.
‘We also understand that if ZS amateurs later find
that they need this additional half of the band
and request it of their PMG, it can probably be
arranged.

220 Mc.: You must remember that our real
assignment in this range is 220-225 and that it is
only on a temporary basis that we occupy our
present frequencies of 235-240. The U.S. proposal
of 220-225 for amateurs has been adopted for the
American Region, China and South Africa. In
the American Region the navigational aid known
a3 DME operates on these frequencics until Jan.
I, 1952, under a special treaty which temporarily
puts us on 235-240. Europe and the other British
dominions, because of their concern with DME,
did not find it possible to go along on an amateur
assignment in the 200-Me. range.

420 Me.: This is the band which we temporarily
share with altimeters, under a power restriction
that recognizes that such an “AeNA’’ must not
be interfered with by another service. The U.S.
proposal has been generally accepted and as a
result we have 420-450 as a worldwide band
exeept in U.S.S.R., not exclusive but shared with
aero navigation aids, which maintain priority as
at present. A footnote adds that in this region the
AeNA will be confined to altimeters only and is
only a temporary assignment. The band is to be
eventually exclusively ours in this region. In
Burope (except U.S.S.R.) and in Africa, the band
runs up to 460 Me. instead of 450.
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Midway through Atlantic City,
ARRL gave a dinner for all the licensed
amatcurs registered at the radio con-
ference. "The invitation list included
CIKT, CO9NHT, CE3HC, CXICC,
If)4AAA-WESWV, G6L]J, HBODB,
HIC1FG, HC1HM, HK3CN, HK3S0,
- HPI1A, LU2CR LUSAQ Autelli of
R.C.A, PYIAX VE3AC, VEICW,
WIBUD, \‘(IEH W2KH, W3GG,
W "H\D’I‘ ‘W3ZM, WH\BI W4KS.,
WALDR, WSEUE XU2RT, YV5AC,
YVRAE, ZL2AZ and ZL2XL. Sixteen
countries were represented. Eight addi-
tional amateurs had already left for
home, representing CO, G, LA, PA and
XE, except for which our dmncr could
have embraced amateurs from twenty
countrics, to a total of 41 hams. It was
a night of rare international fellowship
in the best amateur tradition.

L4

Above 1000 Blc.: The pattern for microwave
allocations here has closely followed the pioneer-
ing assignments of the UJ.S. and we are happy to
report that in every case the present U.S. ama-
teur allocations have been adopted as exclusive
amateur bands in at least the American Region. As
the proposals were studied and more countries
found they could accept them, it gradually be-
came possible to make some of our allocations
uniform around the world. In one case we have a
small gain. Thus 1215-1300 Me. has been agreed
to as worldwide except in U.S.S.R., an extension
(proposed by U.S.) of 5 Me. over our present
assignment. Similarly 2300-2450 has been made
worldwide. As at present in this country, 2450
Me. has been agreed to as an ISM frequency in
some regions, and the band is subject to ISM
QRM within 50 Mec. of this figure in the Ameri-
can Region, Australia, New Zealand, South
Africa and U.K. In the American Region we re-
tain 3300-3500; and something of the sort is
arranged for Australia, New Zealand and Asia-
except-U.S.S.R., where amateurs are to be ad-
mitted in the band 3300-3900 marked shared
betwcen amateurs, fixed, mobile and navaids —
but probably to be divided into exclusive seg-
ments. For long we here have had a band at
5650-5850 and recently it has been expanded to
5650-5925 because of the establishment of an
[SM assignment at 5850. At Atlantic City the
world went along with the first part but not the
expansion. As a result, 5650-5850 is now a world-
wide amateur assignment, subject to ISM QRM

-within 75 Me. of 5850 in this region, Australia,

N.Z., South Africa and U.K. Then 5850-5925 is
an additional amateur allocation in the American
Region only, again subject to ISM QRM. Finally,
our present 10,000-10,500 was accepted as world-
wide. Allpcations stop at that figure in the A.Cy.
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Table but it may be assumed that our present
assignment of 21,000-22,000 Mec. endures as a
domestic matter.

General Regulations

So much for allocations up to the moment.
We can now give you the text of the general regu-
lations adopted for the control of amateur sta-
tions. This is a rewrite of the Cairo text of
Article 8, to precisely the same effect except for
one substantive change in giving countries per-
mission to waive the code test for amateur op-
erators in the case of stations using frequencies
exclusively above 1000 Mec. The text:

Amateur Stations

§1. Radio communications between amateur stations of
different countries shall be forbidden if the Administration
of one of the countries concerned has notified that it objects
to such radiocommunications.

§2. (1) When transmissions betweeu amateur stations of
different countries are permitted they must be made in plain
language and must be limited to messages of a technical
nature relating to tests and to remarks of a personal char-
acter for which, by reason of their unimportance, recourse
to the public telecommunications service is not justified.
It is absolutely forbidden for amateur stations to be used
for transmitting international communications on behalf of
third parties.

(2) The preceding provisions may be modified by
special arrangements between the countries concerned.

£3. (1) Any person operating the apparatus in an ama-
teur station must have proved that he is able to transmit,
and to receive by ear, texts in Morse code signals. Adminis-
trations concerned may, however, waive this requirement in
the case of stations making use exclusively of frequencies
above 1000 (one thousand) Me/s.

(2) Administrations shall take such measures as they
judge necessary to verify the quulifications, from a technical
point of view, of any person operating the apparatus of an
amateur station.

$§4. The maximum power of amateur stations shall be
fixed by the administrations concerned, having regard to
the technical qualifications of the operators and to the con-
ditions under which these stations must work.

$5. (1) All the general rules of the Convention and of the
present Regulations shall apply to amateur stations. In
particular, the transmitting frequency must be as constant
and as free from harmonics as the state of technical develop-
ment for stations of this nature permits.

(2) During the course of their transmissions amateur
stations must transmit their call sign at short intervals.

Call Signs

The list of three-letter call blocks, CAA to
ZZZ, from which the nations choose calls for their
commercial stations and prefixes for their ama-
teur stations, has been expanded to run from
AAA to ZZ7Z and has been considerably altered.
There will be some changes to learn when the
vew list takes effect. (iermany is to be allowed
only half of the old D series, the rest being
whacked up among countries that are short of
calls. There are quite a few rearrangements, and
some new countries to take care of, including the
Republic of the Philippines, Quter Mongolia, the
Indian dominion and Pakistan. There are some
rather ‘extensive alterations in the rules control-
ling the formation of calls for various services.
The world in fact finds itself fresh out of call
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signs. One significant action is the extension of
the AAA-ZZZ series into a numeral series, 2AA
to 9ZZ. In this extension the Philippines find
themselves assigned 4DA to 4IZ, the United
Nations 4UA to 4UZ, as their only call series —
and other nations have similar assignments to
supplement their previous holdings. In these calls
the digit is to be regarded the same as if it were a
letter. That is to say, additional letters may be
added to make ship or aircraft calls, and any first
two characters may be used as a prefix in amateur
calls. To illustrate by a purely hypothetical ex-
ample, KA1HR might now become 4DHR, the
4D being the Philippine prefix. It will be a little
hard to adjust ourselves to the thought that there
isn't & prefix missing from a call that begins with
a digit. The Philippine Republic isn’t very happy
over this arrangement and has promoted the
adoption of a resolution recommending that
future conferences dealing with the call problem
study the desirability of doing away with the
present arbitrary division of the alphabet and
establish two-letter prefixes for everybody, the
letters being chosen from the name of the coun-
try, as, for example, US, (OB, FR, etc. Well,
that’s not to worry about at this conference,
anyway.

The Atlantic City documents are going to be
formidable — long, complicated, detailed, and
offering many changes from previous world prac-
tice that will interest the well-rounded amateur.
There is a vast expansion in the scope of the new
International Telecommunications Union and
the activities planned for it, constituting for-
midable changes to readjust mechanisms to deal
with the rapid expansion of communication prob-
lems. It will take a long time for us amateurs to
digest all the implications of the new set-up but
QST will report the pertinent parts as rapidly
a8 possible, probably with a general outline in our
next, issue. And then too (we hope,) we’ll have
the conclusion of the story of amateur allocations
at A.Cy.

% Strays &

The American section, International Scientific
Radio Union, and the Washington section, IRE,
will hold a second meeting this year in Washing-
ton on Monday, Tuesday and Wednesday, Octo-
ber 20th, 21st and 22nd, in the auditorium of the
new Interior Department Building, C Street be-
tween 18th and 19th Streets, N.W. The program
will, as usual, be devoted to the more fundamen-
tal and scientific aspects of radio and electronics.
The program of titles and abstracts will be
available in booklet form before the meeting.
Correspondence should be addressed to the Insti-
tute office, or to Dr. Newbern Smith, Secretary,
American Section, URSI, National Bureau of
Standards, Washington 25, D. C.
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The “Twin-Lamp”

The Poor Man’s Standing-Wave Indicator

BY CHARLES WRIGHT,* W4HVV

HEN it was found that none of the standing-

wave meters 8o far described in amateur

publications 13 would operate satisfac-
torily on my 300-ohm lines at 50 and 144 Me., it
was decided to search elsewhere for ideas for
something that would do the job. Only two in-
formative articles were found in the literature on
directional couplers, and both dealt primarily
with instruments for use in wave guides. The
problem was then one of simplification and
adaptation for use with two-wire lines.

The first article 3 described directional couplers
made entirely of distributed constants which, in
effect, sampled the line current at quarter-wave
intervals. After several weeks of experimenting
with various lengths of 72-ohm line (the XYL
called them “‘snakes’), light bulbs and various
other gadgets, this idea was given up. The indi-
cators were good only for one frequency, and
were 8o massive that when they were attached to
the line they caused more standing waves than
were present to begin with.

The sccond,* though it scemed completely ir-

#3012 Reaves Drive, Raleigh, N. C.

L Jones, M. C., and Sontheimer, Carl, “The Micro-
mateh,’” QST, Apnl 1947.

* Patterson, H. 0., Morris R. M., and Smith, J. W., “4
Standing-Wave Meter for Coaxial Lines,” QST, Julv, 1947.

2 Mumford, W. W., “Dircctional Couplers,”” IRE Pro-
ceedmaa, Feb., 1947.

4 Early, H. (., “A Wide-Band Directional Coupler for

Wave Ciuide,” TRE Praceedings, Nov.. 1046.

‘The “Twin-Lamp™
of two small flashlight bulbs and an extra length of
300-ohm line, but it is the most convenient gadget
imaginable for checking standing waves on a length of
300-ohm Twin-Lead.’

standing-wave indicator consists
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® (ne of the most popular indicating de-
vices ever to grace a ham shack is the old
familiar loop and flashlight bulb. Rather
than relegate it to the junk box, W4AHVV
has made a twin out of it, and thus gives
us a clever tool to cope with our new-
found standing-wave consciousness. And
don’t pass it up just because it looks so
simple!

relevant at first, held the real answer to my prob-
lem. The indicator to be described was evolved
by considering the electrostatic and electromag-
netic components of the traveling wave in a wave
guide analogous to the voltage and current rela-
tions in a two-wire line.

The Theory

Referring to Fig. 1-A, a current, f1, in the line
would induce & current, /3, in a loop near the line,
as shown. If the reactance of the loop is small
compared to the resistance of the bulbs 4 and B,
the current Iy will lag Iy, by 90°. This current
will, of course, be the same through lamps 4 and
R, and will cause them to burn with equal bright-
ness if they are identical.

Now from Fig. 1-B, we sce that bulbs 4 and B
are across the line and in scries with a small
capacity (‘. This capacity is, of course, the dis-
tributed capacity between the loop and the line.
If the reactance of this capacity is large compared
to that of 4 and B the current /g will low and will
lead the voltage across the line by 90°. If 4 and
B are identical the current will divide equally
between them.

Since /) lags I, by 90° and /2 leads Ey, by 90°,
it is apparent that if I'y, and E1, are in phase with
each other, [; and /¢ will be exactly out of phase.

Fig. 1-C is a combination of the circuits ex-
plained above. Clondenser C' is the capacity be-
tween the wires of the loop and the line. Currents
I, und I are shown as they appear in Figs. 1-A and
1-B. It is now evident that bulb 4 will light from
the sum of 11 and /2 and bulb B will light from
the difference between these two currents. This
is the case for a wave traveling toward the right.
In the case of a wave traveling toward the left,
the currents will add in bulb B and tend to cancel
in bulb 4. Thus the device is a form of *‘direc-
tional coupler.” When the line is terminated on
the right-hand side (marked “load” in Fig. 1-C)
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by a resistance equal to the characteristic im-
pedance of the line, there is no reflected wave and
only bulb 4 will light. If the load is something
Jifferent, there will be somc reflected energy,
and lamp B will burn along with 4, the relative
brilliance depending upon the relative magni-
tudes of the transmitted aud reflected energy.
These facts are what make the device so useful
as a standing-wave indicator.

In the foregoing discussion, three conditions
were set up: bulbs A and B should be identical;
the reactance of the loop should be small compared
to the impedance of A and B; and the reactance
of the coupling capacity should be high compared
to the bulb impedance. 'To satisfy the first, bulbs
of the same characteristics were used, and in the
interests of sensitivity, these were 2-volt 60-ma.
flashlight bulbs. For the second and third con-
siderations, the length of the coupling loop must
be kept short compared to a wavelength. It was
found that, for 50-Mec. opecration and a trans-
ferred power of about 20 watts, a loop length of
about 4 inches was a good compromise between
sensitivity and the satisfaction of the above con-
ditions. For 28 Mec. it can run a few inches longer,
and at 144 Mec. an inch or so shorter. In any event,
the length is not critical.
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[‘Lﬂ 1 — A simple representation of the operation of
the “'}'win-Lamp” standing-wave indicator. 'Che sketch
at A shows the current inductively-coupled in the loop,
for a wave traveling from left to right, and B shows the
current that is capacitively-coupled into the loop. C
shows how the currents combine to light lamp 4 and not
famp B.
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Fig. 2 -— Two practical circuits of the "'win-Lamp”

for use wn.h 300-ohm line. The circuit at A is more sensi-
tive and is the one illustrated in the photograph.

Building a "'T'win-Lamp’’

The construction of a “Twin-Lamp” indicator
is about the casiest thing you’ll run into in ama-
teur radio. Two possible circuits are shown in
Fig. 2. The circuit of Fig. 2-A is more sensitive
than that of 2-B, but it requires opening the line
to connect it into the circuit. The circuit of Fig.
2-B is convenient to usec in initial work, but the
final touching-up at my shack is always done with
the more sensitive indicator of Fig. 2-A.

The photograph shows how simple the gadget
of Fig. 2-A is to build — the construction of the
Fig. 2-B type will then be obvious. A short length
of Amphenol 300-ohm. T'win-Lead that is to be
used as a test section has its insulation removed
from one wire for a distance of about !4 inch, just
cnough to permit soldering a lead to the wire.
Another piece of Twin-Lead, from 4 to 10 inches
long (depending on the frequency and the power
level), is short~circuited at each end. One wire
is cut, in the exact center of this loop, and the
wire pecled back on either side just far enough to

provide leads to the flashlight bulbs. The short

lead from one side of the test section is then sol-
dered to the tips of the flashlight bulbs, and the
leads from the loop are soldered to the threaded
sides of the flashlight bulbs. A few pieces of tape
can then be wrapped around the test section and
the coupling loop, to hold them together.

If one has several hundred watts of power avail-
able, the coupling loop can be made small, on the
order of 4 or 5 inches for 28 Mec. This is preferable
to using a larger loop with larger flashlight bulbs.
In any event, it is highly advisable to be careful
when first applying power, since the lamps can
burn out fast. Adjustable coupling at the trans-
mitter, or other means for controlling the r.f.
power in the line, will avoid any burn-out diffi-
culties.

(Continued on page 110)
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A “Halo” for Six Meters

Horizontal Polarization for 50-Mc. Mobile

BY FRANCIS H. STITES,* WIMUX/3

mobile antennas for use on the old 5-meter
band. A simple quarter-wave whip was con-
venient and unobtrusive; it worked fairly well,
and so was almost always used. But now, with
horizontal polarization nearly universal at home
atations, the vertical whip antenna has lost much
of its efficicncy. The loss in signal strength re-
sulting from crossed polarization, and the addi-
tional noise picked up because of the vertically-
polarized character of ignition noise, combine to
reduce the performance of the mobile station.
The antenna described herein was designed to
cure the ills associated with the whip antenna.
It does this and more, introducing only one new
problem of importance: how to convince the XYL
that it should be put on the family car. The an-
tenna ¢ unusual looking, but its exceptional per-
formance more than makes up for all the ques-
tions people ask about it.!

BEFORE the war little thought was given to

Design

In line with current 50-Mec. practice, a first-
class antenna must be horizontally-polarized. For

* ¢ Sound Division, Naval Rescarch Laboratory, Wash-
ington, D. C.

ta.g.: “Is it really a shower bath?" or *That's a funny
place for a basketball hoop.”

e With horizontal polarization practi-
cally standard on 50 Mec. these days, the
mobile enthusiast has been left more or
less out in the cold. His vertical whip,
the customary antenna for mobile use,
has been relatively ineffective, and any
sort of horizontal antenna system has
been thought to be cumbersome and
poorly adapted to mobile operation.
Borrowing an idea from commercial
practice, WIMUX here presents a com-
pact and effective antenna system which
not only solves the polarization problem,
but eliminates that other bhugbear —
directivity.

mobile use it should also have a circular radiation
pattern. In addition it should tune broadly, be
easy to feed, and work well close to the ground or
automobile body. It must be reasonably compact
and rugged enough to withstand mobile service
with little or no maintenance.

The only horizontal antenna that is small
enough to warrant consideration for mobile use
is the doughnut type of horizontal loop. Fortu-
nately this antenna meets all the requirements
and has several additional advantages.

The loop, if sufficiently small in diameter, has
2 radiation pattern identical to that of a vertical
dipole. This means that the pattern will be cir-
cular and the antenna will perform well in the
region betwcen one-quarter and one-half wave
above ground. In a practical antenna the mini-
mum diameter is limited, since a very small loop
has an unreasonable radiation resistance, very
high @, and excessive resistance loss during trans-
mission. This antenna is Jarge enough to give a
feed resistance of 50 ohms, is broad enough to
cover the whole band, and radiates almost equally
in all directions.

Perhaps the simplest way of understanding the
operation of the antenna is to visualize it as a
folded dipole bent around and end-loaded. The
folded section is needed to compensate for the
reductionin impedance caused by the end Joading.

L 4

The 50-Mec. halo used by W1MUX is mounted atop
a pipe mast, the base of which is bolted to a metal angle
plate welded to the rear bumper.
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Performance

To determine as accurately as possible
the performance of the loop and the im-
provement it gives over a vertical whip, a
number of its characteristics were meas-
ured.” Radiation patterns as shown in
Fig."1 were taken of the loop and a con-
ventional quarter-wave vertical antenna
mounted on the same car. These curves
were made with considerable care. A cali-
brated receiver with a horizontal antenna
sixteen miles from the mobile transmitter
was used to measure signal strength. The
transmission path was close to line of
sight, with the car on an airfield reason-
ably free from near-by reflecting objects.
Input power was kept constant during
tests. A point of maximum field strength
was found for each antenna, and the car
rotated about this point.

The curves show the considerable im- -
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provement the loop gives over a conven-
tional whip. The radiation field of the
loop, with its center 8 feet above the
earth, is practically independent of the
automobile, The ratio of maximum to
minimum strength in the horizontal plane
is only 2.7 db., or less than half an S-unit. Open-
ing the car doors, or even lifting the trunk lid
directly beneath the loop, affects ncither the
loading on the transmitter nor the received signal.

The vertical antenna, however, is another
story. With the current maximum of the whip a
few feet above the ground, the car body is in the
center of the radiated field. The steel body and
other antennas seriously distort the field. This
particular whip had a maximum-to-minimum
ratio of 14 db. Changing the mounting point of
the whip or moving other car antennas will affect,
the shape and maximum-to-minimum ratio of
the whip but will not materially change the aver-
age value of field strength.

The difference between the average field
strengths of the two antennas was found to be
7.5 db. 'This means that the loop gives an im-
mediate power gain of 54 times, equivalent to
boosting the transmitter power from 25 watts
to 137 watts. With the whip at its poorest angle
it would take 450 watts to equal the average
signal delivered by the loop-equipped 25-watter.

The measured impedance of the antenna at
resonance is 58 ohms. A second similar antenna
had an impedance of 57 ohms. Fifty-ohm coaxial
cable provides a good match when used for the
feedline. Since the bandwidth at the 3-db. points
is about 7 Mec., the loop can be resonated at 50.5
Me. and still be reasonably efficient at 54 Me.

Theory indicated that the loop might be more
subject to fading than the usual vertical antenna,
but it did not work out that way in 'practice.
Working both strong and weak stations while in
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220
Fig.
vertical whip, as received on a horizontal antenna at a distance of

16 mile_s. Note that the pattern of the loop is essentially circular,
averaging 7.5 db. above that of the whip.

20 200 190 igo . 170

1 — Comparison of the field strengths of the halo and the

motion indicated less fading with the loop, both
on transmission and reception. In order to meas-
ure and compare the fading characteristics of the
two antennas, an Esterline-Angus graphic re-
corder was modificd to pull the recording paper
at a relatively high specd. The recorder was con-
nected to a receiver and calibrated in terms of
signal strength. Runs were made at different
speeds, distances and directions, for each an-
tenna. The recordings showed signal strength
plotted against distance.

A study of these recordings revealed several
interesting things, the most evident being the
increase in average signal when using the loop.
The amplitude of the smaller variations (fading)
averages about the same for the two antennas.
The severe fading so often observed on mobile
signals appears to be caused by reflections from
buildings, water tanks, and similar objects
rather than ground reflections. Cars passing by
have no noticeable effect, but reflections from
aircraft appear quite serious. The signal fluctua-
tions resulting from a single object reflection be-
gin with rapid small amplitude variations, build-
ing up to large amplitudes at a lower frequency
and finally returning to the earlier small, rapid
fluctuations. Both antennas showed this same
characteristic.

No accurate measurements have becen made us-
ing the loop for receiving. Listening tests indicate
excellent receiving performance, however. Skip
stations come in very strongly even in poor loca-
tions, and ground-wave stations have been heard
and worked from a surprising distance. The
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Fig. 2--Detail draw-
ings of the various assem.
blies used in the halo in-
stallation. A is a cutaway
view of the end-loading
capacitor assembly. B
shows the method of at-
taching the coaxial feed-
line and insulating the cen-
ter of the fed section of the
dipole. The method of at-
taching the mast to the
rear bumper i8 shown at C.
The angle plate is welded
to the bumper assembly at
three points.

(o

mobile receiver consists of a sensitive low-noise
converter operating with a standard automobile
receiver modified to include a good series-diode
noise limiter. Filters in the receiver power wires
restricted noise pick-up to the untenna alone,

With the loop antenna in use, and with no
shielding, suppressors, or filtering on the engine,
almost any signal that is readable with the engine
off will still be readable with the engine running,
Ignition and generator noise are audible, but do
not override the tube hiss from the first 6J6 r.f.
stage. With the whip antenna connected, ignition
noise {rom the car’s engine drowns out tube noise
and weaker signals, and other cars can be heard
some distance away. In one case, with the car
parked at the edge of the road, a wezk signal re-
ceived on the whip was drowned out by each
passing car in turn, while the same signal was
noticeably stronger and passing cars were inaudi-
ble after connecting the loop antenna,
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This particular antenna has been in use for
several months and has required no adjustment
or maintenance. It does not vibrate excessively.
and what movement there is seems to have no
effect on performance. Because the loop antenna
scemed so independent of objects beneath it, a
test was made to determine the effect of a close
reflecting surface. While measuring the antenna
impedance, a large aluminum sheet was brought
up under the loop. No change in impedance
could be observed with six-inch or greater spacing
from the antenna. Reassured by this measure-
ment, Mel Wilson, WIDEI/3, mounted his six-
meter halo above the metal roof of his sedan.
Supported by suction cups and twelve-inch insu-
lating spacers, the antenna appears to function
normally and Mrs. Wilson will still ride in the car
with him,

Construction

A general idea of the construction of the an-
tenna can be gained from the photograph. De-
tails of the condenser plates, antenna mounting,
and mast mounting are shown in the drawings
in Fig. 2.

Care should be taken, in the constructlon of
anything as prominent as this antenna, to do a
neat, workmanlike job. Bending the large 74-inch
aluminum {ubing is the most difficult part. It
should be tightly filled with fine sand and care-
fully bent around a rigid object about 18 inches.
in diameter. The final hoop diameter should be
about 20 inches. Small dents can often be re-
moved by coaxing through the tubing a cylindri-
cal steel plug on the end of a rubber hose. Dents
and creases can sometimes be filled in with
aluminum solder and filed smooth. The small
44-inch diameter tubing can be formed with the
fingers to the same curve as the larger tubing and
mounted 214 inches below it. A 34-inch standard
plumber’s tee is convenient for supporting the
antenna. The 74-inch o.d. tubing fits such a tee
and should be securely soldered to it with alumi-
num solder. Be sure to use an iron when tinning
the aluminum. A torch can be used on the bronze
fitting. The mast is 3¢-inch water pipe, threaded
at the top to screw into the bronze fitting.

The condenser plates can be any convenient
shape, with an average diameter of about 5
inches. A detail drawing of the condenser assem-
bly is shown in Fig, 2-A. The plates are screwed
to plugs in the ends of each element. The large-
diameter plugs have two tapped holes in one
end for attaching the condenser plates, and
three holes in the sides for securing the plugs to
the ends of the %-inch tubing. The small plugs
each have a small hole in one end for attaching
the condenser plates, and are a drive fit into the
ends of the 34-inch tubing. T'wo access holes are
needed in one of the condenser plates to loosen
the screws in the other one. The plate spacing is
critical and must be rigidly fixed. A tapped spacer
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of good insulating properties is used with several
thin washers to fix the spacing. Washers can be
added or removed to tune the antenna.

Final tuning of the completed antenna can be
done by adjusting the condenser-plate spacing
carefully to give maximum loading on the trans-
mitter.

An insulator of some type is nceded to support
the ends of the small tubing near the mast. Any
easy-to-work insulating material is suitable. For
this antenna a block of bakelite was cut to clamp
around the supporting pipe, and holes were drilled
to accept the ends of the small-diameter tubing.
Two screws tapped into plugs in the tubing ends
hold the element securely and also provide con-
venient connections to the feedline. Insulated
bushings mounted in the supporting pipe protect
the short insulated wires connecting the antenna
to the coaxial feedline. If desired, a ‘‘bazooka’
line balancer can be incorporated by merely
grounding the outer conducter of the co-ax to
the inside of the pipe at.a point a quarter wave
below the antenna.

The ¥4-inch pipe mast must be very securely
fastened at its base. This mounting is extremely
rugged and consists of a section of 4-inch angle
iron welded in three places to the bumper assem-
bly. The pipe is fastened to the angle iron by two
3¢~inch “U” bolts. The cable is brought out
through a hole two inches above the base of the
pipe to protect it in case the base of the pipe
rubs against anything.

Other sizes of tubing may be used for the an-
tenna, the only requirement being that the ratio
of tubing diamecters and the element spacing be
chosen to provide the necessary step-up to match
the radiator impedance and the transmission-line
impedance. The main radiating element has an
impedance determined primarily by its over-all
diameter. In this particular auntenna, the 20-
inch diameter loop has a measured impedance
of about 9.3 ohms. Many combinations of tubing
sizes and spacings can be chosen to give the
desired impedance step-up of 534 times. If 70-
ohm co-ax is available instead of 50-ohm, other
combinations can be chosen to provide the needed
step-up of approximately 714 times. A nomo-
gram ? has been constructed to show the relation
between element size, spacing, and impedance
step-up. The nomogram, shown in Fig. 3, is pre-
cise for large ratios of D/Rs, but may be.used
with reduced accuracy at closer spacings. If, for
example, the desired step-up is known, the nec-
essary spacing can be found for any combination
of element sizes.

The exact procedure is as follows:

1) Divide the radius (or diameter) of the larger
pipe by that of the smaller to get Rz/Rj.

2 Formula obtained from W. Van B. Hoberts, *“Input
Impedance of a Folded Dipole,”” RCA Review, Vol. VIII,
No. 2, June, 1947,
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N FOLDED-ANTENNA
I.S\\ NOMOGRAM
5

2
L

Rz
R

RATIO OF CONOUCTOR SIZES
RATIO OF SPACING TO DRIVEN-ELEMENT RADI¥S

¥ig. 3~ The u:npedance step-up reaultmg from the
use of various conductor sizes and spacings in a folded
dipole may be obtained from this nomogram. At the
left is the ratio of conductor sizes, R2/R:. The line at the
right is the ratio of the spacing (center-to-center) and
the driven-element radius, 1D/ Ry. The solid slanting line
is the impedance step-up. Laying a stralghtedge be-
tween any two known quantities will give the value of
the third. The dashed line shows how the W1MUX halo
with its conductor ratio of 2.3 to 1 (2§- aad 3§-inch tub-
ing) could be modified to match a 72-chm coaxial feed-
line. The greater impedance step-up of between 7 and 8
times is obtained by reducing the center-to-center spac-
ing to 1.3 inches. This nomogram may be used in de-
signing folded-dipole radiators of all types.

2) Lay u straightedge between this value of
Ro/Ry and the desired step-up ratio 4, found on
the solid diagonal line.

3) Read the value of D/R;.

4) Multiply this ratio by the radius of the
smaller conductor (R;) to find the center-to-
center spacing required.

Using the nomogram to find what spacing
would be required to match the 20-inch loop and
a 70-ohm line, the ratio Ry/R;1 = 2.3 is first de-
termined and located on the left-hand scale.
The desired step-up ratio of 7.5 is located on the
diagonal scale, and a line drawn through these
two points, intersecting the right-hand scale at
7 to give the necessary ratio of spacing to the
smaller radius. The center-to-center spacing will
then be 7 Y 3/16 or approximately 1.3 inches.
(See dashed line on nomogram.)

This nomogram may be used with any folded
antenna.

27



A Sturdy 55-Ft. Skyhook

BY CORLISS B. GARDNER,* W1ALJ

HE MAST shown below was described by the

author several years ago in QS7. Judging

from the letters received, it has been du-
plicated widely. Since then, improvements have
been made to permit easicr erection.!

The sketches show complete details. The bot-
tom section, minus the 3-ft. stiffening block,
should be set in place first, as shown at A. The
top section then is slid between the two uprights,

* 19 Sweet Fern Lane, Peace Dale, R. 1.
! Method devised by W1BXZ, Wakefield, R. I.

with the raising lever on the upper side. The bot-~
tom end of the top section then is pulled up and
the two sections lined up so that the bolt can be
put in place, as shown at B.

By pulling downward it is not difficult to swing
the top scction up into vertical position. Bolt
“A” ig then slipped into place and the stiffening
block inserted.

For masts up to 45 feet, only two guys at the
top will suffice. For greater heights, two at the
top and three at the midjoint in the top scetion
are recommended, as indicated in C.

4 Raising lever, 4 x4 - sarme .
-~ length as bottom section 2 botts—
“'!‘\A hY
AN Stitfening blocks 1’ long, I \
7apered to fit natural - 4
Secure rope with nails divergence of topsection\
or other means to wembers (naied). /'
prevent slipping ’ N \
/> ,:\/ A i
/t//}/l;.'fed@n PR |
6" to 20’ lon,
—_ ZInch rope 7
(raising)
Jop section 16'to 20° long, . - \7’
prerorably topered from / D/ //
3“wide al bot. to 2*wide at / /
Lop (2 pleces *thick), 3
(B) /
SIDE VIEW
fxds Bt AL |
3°Stiffening block inserted -Botiom Sect. T
and secured atter top
portion of mast 1S in pasition .-~ X )
shown inDet. 8. Botlom sec-" Rajsing lever-(remove o
Lion'acts as track for Installation of — F
“yunning up top portion Bolt A°). *Bolts
6x6 or roundeut to width (A)
of 4x4s a5 shown, - FRONT view ©)
BACK V:/ EW
. T Lashing holds mast for st
Small split boits-use of these _ insertion of dolt A —4

at obvious Jocations will pre="
vent splitting ot ends of sticks.
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A Pretuned Bandpass Frequency
Multiplier

80 to 6 Meters with a Single.Control

BY McCMURDO SILVER*

® The greater the number of bands to be
covered by a transmitter, the greater are
the complexitics involved in providing a
convenient and rapid means of changing
the transmitter from one band to
another. Especially is this true ordinarily
if tuning controls are to be held to a
minimum. The principle of reducing
these complexities through the use of
broad-band fixed-tuned circuits is a rela-
tively new idea in amateur transmitters.
In this article it is applied to a frequency-
multiplier unit which requires only the
addition of a VFO or crystal oscillator to
drive it to an output of 40 watts on
all bands from 80 to 6 meters. Once ad-
justed properly, only the output-stage
tuning needs touching up occasionally
for operation at any frequency in any
band.

accomplished fact for such a long time now

that it is becoming difficult for even old-
timers to realize that there was a time when a
half-dozen controls had to be set critically before
a signal could be heard on a supcrheterodyne
receiver.

The development of transmitters with the sume
objective in mind has lagged, probably for the
simple reason that it has not always been consid-
ered important to shift transmitter frequency at
will. But within the past few years, amateur op-
erating technique has been gradually changing in
a direction that is beginning to date the plug-in-
coil type transmitter.

Several years ago a beginning was made in the
form of ganged tuning for multistage transmitters
and few of those who have built and operated
transmitters of this type would ever consider any-
thing less. However, whilc ganged tuning reaches
the objective of rapid change of frequency within
a band, it does not lend itself well to switching cir-
cuits for changing from band to band.

More recently,! attention has been turned
toward the possibilities offered by broad-band

E‘! INGLE-DIAL control for receivers has been an

* ¢, McMurdo Bilver Co., Inc., 1249 Main St., Hartford,
Conn.

1 Harms, ‘‘Single Control in the Bandswitching Trans-
mitter,” QST, December, 1946, p. 19.
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transmitter stages to eliminate the necessity for
ganging several condensers and switching padder
and tracking condenser connections in addition to
the tube connections. There is more than one way
of obtaining the required amount of broad-band-
ing in transmitter stages, depending upon such
factors as how simple the circuit must be, the
efficiency required and to what degree undesired
multiplication must be suppressed in the doubler
or tripler stages. The use of bandpass filters as
coupling devices between stages seems to offer
the best possibilities of a compromise of these
factors.

Although bandpass filters do not lend them-
selves to the efficient generation of power in sig-
nificant quantities, they can be made to perform
quite satistactorily in circuits where power output
is of secondary importance. Used as coupling
agents between almost zero-power driven 6AG7
tubes they give that highly-desirable operating
convenience of a series of frequency multipliers

Top view of the bundpass frequency multipficr, show-
ing the mounting of the tubes and the various padder
and trimmer condensers. The plate coils for the output
stage are at the far end.
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Fig. 1 — Circuit diagram of the . 5\1‘1; Qutput
bandpass frequency multiplier. % o
1. ( [
_-ELJJ J}
B 650 (100 MA) g_ =
3-4Mc. 43-54 Mc.
24-30 M. A

dnput
3-44c.

Cs~Cire — 3-30-zpfd. air trimmer (Silver 619},

C17 — 100-£ufd. variable, double-spaced.

Cig, Cs1, Cas, Ca7, Ca1 — 100-p4fd. mica.

Cis, Cso, Caz, Ozs, Cas, C24, Cas, Ca29, Ces. Czy —i)02-
ufd. 400-volt paper.

Caz, Cs3 — 0.0022-4fd. mica.

Ry, Rs, Re, Ris — 2700 ohme, 14 watt.

Ra, Rs, Ric, R14 — 0.1 megohm, ¢ watt.

8 < ._‘lel ;lCJ-g ls
Ae JF Ae F TO HEATERS
\, A S 18 ___l;"l l l
B - - <300 6.3V.
(120 MA} AC.

Rz, R, Rui, Ris — 270 ohms, 1 watt.

Ri, R, Riz, Ris — 10,000 ohms, 2 watts.

Ry7 — 10,000 ohms, 14 watt.

Ris — 13,500 ohms, 4 watts (two 27,00 ohms, 2 watts,
in parallel).

Rig — 82 ohms, 2 watta.

L1—3.5, 7T Mc. (Silver 125-G1).

L2 — 14, 21, 28 Mc. {Silver 125-G2}.

Le— 27, 28, 30 Me. (Silver 125-G3).

S; — 6-gang 6-position ceramic rotary switeli, progres-
sively shorting (Centralab).

Ty — 3-4-Mec. filter (Silver 110).

Tz — 6-7.5-Me. filter (gilver 1il}.

T — 12-15-Me. filter (Silver 112).

Ts — 21-21.5-Me. filter (Silver 113).

Ts — 24-30-Mc. filter éSilver 114).

Ts — 48-54-Mec. filter (Silver 115).



hroad enough to cover many amateur bands with-
out retuning during operation.

It was determined that the maximum required
passhand — 3 to 4 Me. —- could be covered by
two tuned and appropriately-coupled cireuits.
It is perhaps convenient to think of the filters in
terms of dual-tuned recciver i.f. transformers.
Thatiswhat they look like diagrammatically and is
what they are electrically, except that the two
coils of each transformer are at somewhat above
critical coupling in order to obtain the double-
humped selectivity curve typical to two over-
coupled tuned circuits. Each coil is tuned by a
very small shunt air capacitor.

Turning to Fig. 1, 7 is the first such filter.
Two tuned circuits are overcoupled to just the
degree necessary to get a ‘‘sway-backed’’ selce-
tivity curve 1 megacycle broad. The range 3
through 4 Me. is covered with output power flat
within 20 per cent. Since each successive frequency-
multiplying stage is essentially only a duplication
of the first stage, examination of this individual
stage will make clear the character of all succeed-
ing stages.

Following T'; is the first 6AG7 multiplier tube
-—or the 807 output amplifier. Considering first
the condition when the bandswitch is in position
4, we find that 8;p connects the 807 grid to the
secondary of 7'1. In this condition the only active
tube is the 807, all four 6AG7 cathode ecircuits
being opened by S1s. S1g and Sy select the plate
and output link coils appropriate for 3.5- through
4-Mec. output in the 807 plate circuit. The out-
put of the multiplier is now at the frequency of
the driving exciter.

ff we turn S; to position B we find that several
eircuit changes have occurred. Sis has closed the
cathode circuit of the first 6AGT so that it is
powered and opcrating to vield twice the input
frequency across the sccondary of 7T's. The grid
of the 807 has been shifted to the Ts secondary,
and its plate circuit changed to the 7-Me. band.
Something else quite important has happened —
Sia has added capacitor (3 (in series with Cyg)
across the secondary of 7', and has also connected
Ry in parallel with Re. The grid input capacitance
of each 6AG7 is significantly lower than that of
the 807 outpui amplifier. Therefore this com-
pensation is required to keep the transformer sec-
ondaries properly tuned whether feeding the
following 6AG7 or the 807. Sia does this by pro-

¢

Bottom view of the band-
pass frequency multiplier,
showing the bandswitch and
cvila. The single tuning con-
denser for the output stage i
in the lower left-hand corner.
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gressively adding (3 across T, (s across I'2, (g
across Tz and (14 across T's. In the cases of 21-Mec.
transformer, 74, and 50-Me. transformer, T,
which always feed the 807, switching compen-
sation is not necessary.

Returning to the discussion of the first stage,
R9 is the grid leak while 3 provides protective
eathode bias, assuming probable keying of the
oscillator. A portion of the operating bias is
provided by K3 (and similar cathode resistors in
following stages), the balance being derived from
the grid leak. )

Because even overcoupled broad-band filter
circuits cannot be made as broad as desired with-
out sacrificing considerable in uniformity of out-
put over a band, it becomes necessary to broaden
them by adding resistors across the sccondaries of
Ty, Ty, Tz and Ts. By careful choice of L/C ratio,
transformer coupling and circuit loading, it be-
comes possible to obtain a passband as wide as
desired in each successive filter — = passband hav-
ing steep skirts immediately beyond its- high-
and low-frequency limits, yet exhibiting a power-
output variation within each passband of not
more than a ratio of 8 to 10.

At first glance it may appear that the oniy
difficult filter to design is T, covering, as it does,
the range of 3 to 4 Me. — that each succeeding
filter nced cover only s lesser percentage fre-
rquency bandwidth because of the successive
narrowing of the spread required at the higher
frequencies. And this is true if the use of the
multiplier is to be limited to a highest frequency
of 30 Me. But when the 50-Mec. band isadded and
if it is desired to get output usefully multipliable
to 144 Me., some of the stages must be designed
to pass frequencies outside the hand normal to
the stage.

The plate circuit of the 807 uses a special wide-
spaced tuning capacitor of small physical di-
mensions — so that it won't turn into an induc-
tance at high frequencies. Its coil arrangement
is dictated by convenience, with due regard to
efficiency and output. It has heen found that al-
most any two successive amateur bands may be
covered quite satisfactorily indeced by a single in-
ductor havinga tap for the higher-frequency band.
Thisisa distinct convenienceinsaving space —and
avoiding stray resonances in a multiplicity of idle
eails. Thus, all of Ly is included in the 807 plate eir-

(Continued on page 118)




Happening
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NEW F.C.C. AMATEUR DIVISION

In reorganizing its engincering department
under its new chief engineer, George E. Sterling,
W3DF, FCC has set up a division on amateur
affairs on the same level as its other engineering
divisions. The new unit is entitled the ‘“Radio
{perator and Amateur Division,” and is headed
by George K. Rollins, W3GA. Another “George”’
was named to fill the vacancy caused by the
promotion of Mr. Sterling — George S. Turner,
a former W9, as assistant chief engineer.

‘The new division
will handle regulatory
matters and licensing
procedures for ama-
teurs, commercial op-
erators, and the Citi-
zens Radio Service.
FCC has thus again
shown its genuine in-
terest in the amateur
gervice, not only hy
creation of its new di-
vision but also by
continuing to have
amateur regulatory af-
fuirs administered hy
persons who are them-
selves members of the
fraternity.

George Rollins built
his first ham station, a
Ford spark coil and a
crystal receiver, from
the Boy Scout Manual in 1919, operating from
Springfield, Mass., as 1CHO. Then came 8HW
and a 34-kw. spark, and a ¢.w. rig later; W8JO
and W8BWR at Michigan State College; WIGR;
a W4 call he can’t remember; and upon release
from the Navy in 1945 as a Lieut. Commander,
W3GA with a bandswitching rig on 40-20-10
meters. Right now he is interested in n.b.f.m., so
that he will have experience of his own when this
type of emission on the lower-frequency amateur
bands comes up for recomsideration next year.
(zeorge has been with FCC since 1939.

C.A.R.L. SHOW

Sometime in May, 1948, the Chinese Amateur
Radio League will hold another amateur radio
uxhibition in Nanking, the first since 1942. To
provide a true international flavor, they would
like to receive from amateurs all over the world
photographs of stations, QSL cards, club em-
blems or banners, and the like. Such items can be

32

W3GA

ARE YOU LICENSED?

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

sent, not later than March 15th of next year, to
(*ARL, 40 May Yuan Villa, Kuo Fu Road East,
Nanking (2), China.

Although with very limited means, CARL con-
tributed tremendously during the late war. The
society is very active at present, with 36 local
chapters and with student chapters in 13 uni-
versities. It would welcome the help of American
amateurs as supporting members. Such members
will receive the League’s emblem, membership
card, and circular. Membership dues are 85.00
for the first year, and $1.00 for succeeding years.
Applications should include name, age, na-
tionality, address, profession, and amateur call.

SPECIAL TEMPORARY AUTHORITY

FCC hus recently been receiving requests for
special temporary authority from amateur li-
censees without observance of the required 10
days notice. While FCC is willing to consider
telegraphed applications in emergencics, they
state that requests for special temporary au-
thority should be filed with the Commission at
least 10 days previous to the date of the proposed
operation.

PROPOSED CHANGES, 42-88 MC.

We reported in August @ST an informal engi-
neering conference held by FCC in June in an
attempt to solve some of the problems of inter-
ference being caused television broadcasting by
the fixed and mobile services, and amateurs.
FCC has now issued a proposal to make certain
changes in this portion of the spectrum which
would eliminate present sharing of television
assignments by other services, and withdraw the
44-50 television assignment (Channel 1) and
make it available to former users of the sharing
arrangement.

The 50-54 Me. band remains amateur, in the
FCC proposal. The Commission has this to say
about interference from causes other than sharing

(Continued on page 116)
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A Compact and Inexpensive Superhet
for 144 Mec.
A Step Up from the “*Rush-Box'' for Mobile or Fixed-Station Use
BY BASIL C. BARBEE, * WSFP}

¢ We are prone to think of supetrhet
receivers in terms of gang-tuned circuits
and their associated tracking problems,
%0 we build superrcgens instead, put-
ting up with their well-known ineffi-
ciencies rather than face the electrical
and mechanical problems normally
connected with superhet receiver design.
On 144 Mec. ordinary tuned circuits are
sufficiently broad to permit fixed-tuning
at the middle of the band without ap-
preciable loss in performance. Hcere is
a simple receiver incorpotrating this
technique, with a degree of complication
only slightly cxeeeding that of the sim-
plest rush-box jobs. Its selectivity and
audio quality are more than wotth the
difference.

F the amateur bands presently available for
mobile communication, probably the 144-
Me. band is the best suited, particularly
if we exclude the DX possibilities of the 28- and
50-Mec. bands, The antenna need not be of un-
wieldy size, the equipment may be built compactly
and efficiently without resorting to expensive
special components and tubes, and the band is
wide enough to provide plenty of room for hun-
dreds of stations to operate simultancously, if
only the stability of the equipment were im-
proved. At the present state of the art, however,
most mobile 144-Mec. amateur stations use equip-~
ment all of a pattern: a modulated oscillator for
transmitting and a superregenerative detector
for receiving. Many even use transceivers,”
which combine the functions, with detriment to
both.

The few who have crystal-controlled mobile
rigs still, for the most part, use superregenerative
receivers, although they would probably prefer to
use converters ahead of the broadcast receivers in
their cars, us is common on 28 and 50 Me., if a

* Nacogdoches, Texas,

¢

Front view of the 2-meter mobile receiver built by
WSFPJ. The vernier dial was removed from a BC-375
tuning unit, and the dial-light hood is a chromium-
plated drawer pull. ¢
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higher proportion of the other stations on the
band were crystal-controlled. Unfortunately the
selectivity of any broadcast receiver is too great
to pass some of the signals at present heard on
2 meters; The only satisfactory way to achieve
improved reception appeats to be the construc-
tion of a good superheterodyne receiver espes
cially designed for the 144-Me. band.

The receiver to be described, although intended
primarily for mobile use, serves equally well as a
fixed-station receiver when provided with a suita=
ble a.c. power supply. It is a superhetcrodyne of
nine tubes, including the voltage regulator, all of
which are miniature types. The entire unit is
constructed on a chassis 414 X 714 X 2 inches,
while the over-all dimensions of the cabinct are
only 434 X 614 X 834 inches, Most of the com-
ponents not regularly found about the ham shack
may be obtained at low cost fram war-surplus
equipment outlets.

Although the sensitivity has not been meag-
ured, it compares favorably with that of the
average superregenerative receiver, and the
background noise in the absence of signal is
considerably less than in a superregen. Installed
in a car, in conjunction with a quarter-wave
vertical antenna, this receiver pulled in signals
from a radius of 200 miles around New York
City. The bandwidth was intentionally made
fairly broad (120 ke.) in order to accept not only
crystal-controlled signals, but also the better
clags of MOPAs and the more stable modulated
oscillators. Nevertheless, the selectivity is ade-
quate to “dig out” many more stations from a
crowded band than can the ordinary superregen.

Circuit Details

The circuit line-up consists of u 6AKS t.r.f.
stage, 6J6 push-push mixer, 6J6 push-pull oscil-
lator, two stages of 6-Me. i.f. using 6AK5s with
a.v.c., & 6AL5 as detector, a.v.c. rectifier and
series-valve noise limiter, 6C4 first a.f., 6AK6
second a.f., and 0A2 voltage regulator on the
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Fig. I — Wiring diagram of the
144-Mc. mobile receiver.

C1 — 4-ppfd. variable (surplus).
Cg — 12-pufd.-per-section  split-stator
APC-25; see text).
‘ 3= 11. S-ppfd -per-secnon spht-stator {surplus).
€4, Cs, Cg, Cu1, Ci3, Cu4, Ci5, C17, C18, C30 — 560-upfd.
mica.
- Cpy Ca, Cro, C29 —;"O-mdd mica.
Cy - 5-;mfd Erie Lcranucon
Ciaz, Cig — (.0033-ufd. mxca.
( 19, C20, Ca1 — 82-upfd. mica.
Cz2, Ca4y C26 — 0.02-pfd. 200-volt paper.
gz — 0.05-ufd. 200-volt paper.

from

{made

oscillator plate supply. The “B” supply, 200 volts
at 60 ma., is obtained from a dynamotor which
also supplies the low-power stages of the trans-
mitter, while the heaters are supplied from a 12-
volt battery counsisting of the car’s regular bat-
tery plus an additional 6-volt battery in series.
By connecting all heaters in parallel instead of
suries-parallel, a single 6-volt battery may of
eourse be used. Two audio outputs are provided,
one at voice-coil impedance (4 ohms) so that the
voice coil of the broadeast-receiver *speaker may
be switched over to the 144-Mec. receiver if
desired; and the other at 2500 ohms for the opera-
tion of a handset, the micropbone of the latter
being used in conjunction with the 144-Me.
transmitter.

The r.f. stage is an ordinary t.r.f. pentode
amplifier, Originally a 6J4 grounded-grid stage
was tried, but because of difficulties with oscilla-
tion it was abandoned in favor of the present
arrangement. No doubt the 6J4 could have been
made to work with the proper shiclding, but
because of the necessity for rapid completion the
BAKS pentode was hastily substituted.,
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[ 8y Cg7 — 10-ufd. 25-volt clectroly tic.
(Cag — 0,1-ufd. 600-volt paper.

Ri, Ro, Riz — 220 ohms.

Rn — 47,000 ohms.

Rs, Rs, Rio, Ry4, Roa — 5600 ohms.
R4, Re — 10,000 ohms.

R7 — 3300 ohms, 2 watts.

Rs, Ri1 — 0.1 megohm.

Ris — 33,000 ohms, 1 watt.

R1s — 47,000 ohms.

Rig — 2.2 megohms,

Ri7, Ris — 0.33 megohm.

Push-push mixers are not uncommon, but al-
though mentioned in the Handbook theory sec-
tion, they are seldom seen in amateur apparatus.
The split-stator tuning condenser for this stage
was made from an APC-25 by sawing loose, with
a jeweler’s saw, half the stator plates from onc
stator terminal and the other half of the plates
from the other stator terminal. The two halves
of the mixer grid coil are spaced 31 inch to admit
the primary winding, which is of the same diame-
ter. The oscillator-injection coupling link is a
single turn over the center of the primary wind--
ing, supported by a pillar insulator. A short
length of RG-58/U concentric line connects this
link to the link at the oscillator coil; this latter
link is formed by looping the center conductor
back upon itself to form a single-turn coil and
soldering it to the outer conductor. At this point
the link and the line are supported by another
pillar insulator.

The push-pull tuned-plate oscillator circuit is
not unusual. The untuned grid coil i3 supported
around the plate coil by the grid leak and the
fcads to the tube ®ocket. The remainder of the
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Ri9 — 1 megohm.
R20 — 0.82 megohm.
R21 — 1 megohm potentiometer, audio taper.
Rz — .27 megohm.
Rz24 — (.47 megohm.
R2s — 560 ohms.
Ra2s — 220 ohms.
Note — Resistors 14 watt unless otherwise specitied.
Yo — 3 turns No. 18, Y-inch i.d., ¥ inch long, tapped
at 15t
.z — | turn No. 18, 13{s-inch diameter, around La.
La— 7 turns No. 18, 14-inch i.d., close-wound.

receiver circuit follows usual receiver practice
and needs no explanation here. No switch was
provided for disabling the series-valve noise
limiter because the limiter is almost always useful
in mobile operation and its slight impairment of
audio quality is of no importance for communi-
cation purposes.

No attempt was made at ganging the tuning
controls, Instead, the main tuning dial controls
only the oscillator, while the mixer grid cireuit
is fixed-tuned at the center of the band, and the
antenna trimmer on the front panel resonates
the grid circuit of the t.r.f. stage, requiring very
infrequent adjustment. Thus single-dial control

is achieved without the loss of stability and gain’

that usually results from ganging. Since the
width of the 144-Mec. band is somewhat less than
3 per cent of the center frequency, and since the
@ of the mixer grid circuit is not likely to be
greater than 35 with ordinary circuit compounents,
the variation in gain over the entire band with
this arrangement would be expected to be only
about 3 db. (!4 S-unit), an assumption that
was verified in practice.
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I.4 — 4 turns No. 18, l4-inch i.d., c.t., $46-inch space in
center.

[s— 1 turn formed from end of center conductor,
RG-58/U cable.

l.s — 4 turns No. 18, }4-iuch i.d., c.t.

f7 — 2 turns No. 18, %-inch i.d., c.t., around Le.

Iy — No. 47 Mazda lamp.

J1 — 80-239 co-ax connector (surplus).

Ja — Jones P-306-AB connector. .

RFC — 45 turns No. 36 in 3 pies on IRC BT-}4 resistor.

S1, S2 — S.p.s.t. toggle switch. _

T, T2, Tz — Midget 6-Mec. i.f. transformers, No. 278-
0011-00 (surplus).

Ty — Midget universal push-pull output transformer.

As reception of ’phone and m.c.w. signals only
was contemplated, a.v.c. was applied to the two
i.f. stages, and only one gain control, in the a.f.
circuit, was provided. One toggle switch is used
to turn on the heaters, while another turns on the
plate dynamotor, but only when the heaters have
been turned on. A dial light, situated above the
main tuning dial under a reflector made from a
chrome-plated drawer pull, illuminates the panel
and serves as an indicator that the heaters are on.
The whine of the dynamotor, which is mounted
‘“aft,” indicates that the plate switch has been
turned on.

The chassis was made of scrap }4-inch alumi-
num from the panel of a TU-5B tuning unit,
from which came also the compact but excellent
vernier tuning dial. The chassis is supported by
the panel, which was made of a scrap of 345-inch
Jural for atiffness. The cabinet was made of
seraps of 1{g-inch aluminum, and provided with
six 8-32 elastic clinch-nuts to which the panel
is secured with 8-32 oval-head rack screws and
cup washers. Two holes were cut in the rear of the
cabinet to pass the antenna and power connec-
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Bottom view of the mobile receiver. The coil and
condenser at the left side comprise the tuned circuit
of the r.f. stage. In back of this are the split coil of the
mixer and its tuning condenser, which is the screw-
driver-adjustment type. I.f. circuits are arranged along
t!:uil back of the chassis, with audio components on the
nght.

L

tors, which are fastened to the chassis rear wall,
Mounting in the vehicle is by means of four
Lord rubber mounts which support the cabinet
and protect the receiver from mechanical shock.

Layout of parts is straightforward and com-
pact. Looking down on the chassis, the 6AKS5 r.f.
tube may be scen in the left-front corner. Behind
it is the mixer grid tuning adjustment, while on
the left-rear corner may bhe seen the 6J6 push-
push mixer tube. Along the rear edge of the chas-
sis, from left to right, may be seen next the input
i.f. transformer, the 6AKS first i.f. tube, the inter-
stage 1.f. transformer, the 6AKS second i.f. tube,
and the output if. transformer. The 6AL5 de-
tector, a.v.c., and a.n.l. tube stands just in front
of the output i.f. transformer, with the 6C4 first
a.f. tube at the right-hand front corner of the
chassis. T'o the left of the 6C4 is the 6AK6 second
a.f. tube, behind which is the 0A2 regulator tube.
The 6J6 oscillator tube is mounted upside down
under the oscillator coil, which is rigidly sup-
ported by the oscillator tuning condenser in the
center of the chassis.

No mention has hitherto been made of the
function of the potentiometer situated at the
bottom center of the panel. It was originally
intended as a squelch conirol, but since the
squelch circuit failed to live up to expectations,
it was removed from the circuit. Maybe someday
we'll get around to hooking it up again und make
it perform.

No particular wiring precautions need be ob-
served, other than that all r.f. and i.f. leads
should be as short and dircct us possible. Any
amateur who has successfully built low-frequency
superhets and v.h.f. superregens should have no
difficulty in getting a receiver of this type to
work. For mobile use, the coils in the r.f. circuits,
particularly the oscillator, should be constructed
und mounted as rigidly as possible, to avoid the
ill effects of vibration. An aluminum baffle shield
between r.f. and mixer stages is advisable to
prevent intercoupling.

Alignment procedure is simple, as no tracking
problems are involved. First u signal generator
is connected to the grid circuit of the mixer by
ungrounding the center-tap of the grid coil and
connecting the signal generator between the
center-tap and ground. An output meter should
be connected to the high-impedance u.f. vutput
or a d.c. vacuum-tube voltmeter connected to the
u.v.c. line. In the former case, a modulated signal
generator will be required. With the signal gen-
crator tuned to 6 Mec., the two tuning slugs on
each if, transformer are adjusted for peak out-
put, the input signal from the generator being
kept as low as possible, consistent with a usuble
reading on the meter, The oscillator is adjusted
to tune from 138 to 142 Me. (with a little over-
lap) by means of Lecher wires or a wavemeter or
receiver. Ly is squeezed or spread as necessary un-
til the proper frequency range is obtained.

After the i.f. stages and the oscillator have
been aligned, a signal at 146 Me. is introduced
into the antenna input. If a signal gencrator is
used, a dummy antenna must be inserted between
the generator and the input of the receiver to
simulate whatever type of antenna and transmis-
sion line is to be used. Since few hams have signal
generators for 146 Me., it is recommended that
the radiation from a ‘“‘rush-box’ be used, in
which case the signal may conveniently be intro-
Juced simply by connccting the antenna with
which the receiver is to be used, thus eliminating
the necessity for » dummy antenna. Having
tuned in the signal by means of the main tuning
dial (oscillator frequency control), the mixer
grid circuit is tuned for maximum output as
indicated on the meter. Then the r.f. grid coil is
squeezed or spread as necessary until the antenna
trimmer peaks at about midrange. Finally, the
amount of oscillator injection should be adjusted
by varying the coupling of the link couil to the
oscillator coil until maximum gain is obtained.

¢

'T'he 144-Mec. mobile receiver is built on a chassis
only 4%4 X 714 X 2 inches in size. The oscillator tube
is mounted below the chassis, with its coil and tuning
condenser above. Only the oscillator is tuned by the
vernier dial, eliminating tracking problems.
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Element Spacing in 3-Element Beams

Tests on Parasitic Arrays, with Particular Reference to Optimum
Element Lengths for Various Spacings

BY PHILIP C. ERHORN,* W2LAH

® The results of this series of tests brings
out the desirability of actual tuning of
an array as compared to putting it up
**by formula.”” A tuning procedure that
has led to consistently good performance
also is described.

clement parasitic beam antenna has been

proven by thousands of hams. Ask the man
who owns one! But when you do, you’ll probably
find that he is cxperimenting with a three- or four-
clement array, and is having a lot of trouble
answering the questions that seem to multiply
with each additional element. First and foremost,
what are the optimum spacings for a three-
element beam? What formula should be used in
setting up the element lengths? What can be
gained by tuning?

All these questions and more remained to be
answered, and so, spurred on by many SOs on
the subject, the literature was thoroughly culled
for concrete information in an effort to find a start-
ing point for setting up the dimensions of a three-
clement ten-meter array. The various formulas
were set down and the element lengths figured
out so that they could be compared and perhaps
averaged. But it was immediately found that
there was little-similarity from one set of formulas
to another.

And what about the new trend toward wide
spacing? What about front-to-back ratios? Since
the questions were still piling up, it seemed that
the only way to find out some of the answers was
{o set up an experimental three-clement array,
make careful tests for all of the commonly-used
spacings, and then be governed by the results.
The procedure employed in these tests and the
results are here presented in detail.

rFHE remarkable efficiency of the simple two-

#2085 Kilburn Road, Garden City, L. 1., N. Y.

‘The all-metal array used in the tests. The spacings
shown are those determined by the author to be the
optimum compromise: reflector 0.2 wavelength and
director 0.15 wavclength from the driven element. The
shorting clamps on the “T”-.match were finally posi-
tioned eight inches either side of center to give the
lowest standing-wave ratio (1.75 to 1) with 70-ohm
transmitting Twin-Lead.
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Equipment Used in Tesis

All of the arrays were of “plumber’'s-delight”
construction, as shown in the photograph, utiliz-
ing 114-inch 24ST dural tubing for the elements,
supporting boom and ‘T ”’-match. The dural tub-
ing was obtained cheaply from a junk dealer in
12-foot lengths, with 4-foot inserts for each end
that fitted like a glove yet could be moved
smoothly for adjustment of element length. With
the help of a friend, and using the shop facilities
of a local high school, several dural castings were
made to be used in securing the elements to the
tubular boom. These castings were formed so that
the elements could be removed easily, or the cast-
ing and inserted element slid along the boom and
locked for spacing adjustments. Mechanically,
everything turned out to be simple, rigid and
strong.

A portable transmitter, whose input was vari-
able from a few watts up to 40 watts, was used
with a feeder-matching unit to facilitate loading
changes. This feeder or antenna tuning unit was
simply an impcdance-matching device between
the final tank and a so-called flat line. It proved
to be very worth while in transferring power effi-
ciently from the final tank to the line. The circuit
is given in Fig. 1.

A sketch of the field-strength antenna is shown
in Fig. 2. The method used in setting up the
field-strength antenna served a double purpose.
The length of a resonant half-wave antenna was
first determined by crecting the three-element
atray on its mast, roughly tuning it by formula,
and using it to excite a single half-wave element
{also 114-inch dural), and then tuning the half-
wave for maximum current. Since the element
could not be broken in the middle, the thermo-
milliammeter was inserted at the center of a
simple ‘“T”-match made of wire, and tapped out
equally near the ends of the clement. Tuning
this half-wave to resonance was rather critical, in
that the resonant point was extremely sharp.

With this half-wave antenna mounted on u
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Fig. 1 - Feeder-matching unit used in the tests.

Loading is determined by adjustment of link coupling
and feeder tape. as described in the fandbool:

short wooden 2 > 4, a close-spaced director was
ndded to it and tuned to give maximum current
through the thermomilliammeter. The forward
sensitivity was increased thercby, and this make-
shift array was used as a ficld-strength indicator
ut a distance of about a full wave from the beam
array.! Tt was impractical to increase this dis-
tance becausc the writer had to work alone and
several thousand readings were to be taken. The
addition of the director to the ficld-strength an-
tenna also helped to make it. relatively insensitive
to reflections from near-by trees or buildings, All
measurements were made with the beam and
tield-strength antenna 20 feet above sandy ground
and 7 feet above a wooden roof. Finally, the new
Micromatch * circuit was constructed and tested,
and proved to be an excellent indicator of stand-
ing-wave ratios.

Tuning Procedure

Because the length of the boom was 12 feet
over all, the first set-up used took full advantage
of this length, with the reflector spaced 0.2 wave-
length and the director 0.15 wavelength from the
driven clement, or symbolically R-0.2-A-0.15-D.
The driven element of the array was set at the
just-determined resonant length and left at that
length for all subsequent measurements. The
parasitic-clement spacings were based upon this
length for iwo operating frequencies, 28.6 and
29,2 Mc.*

! The validity of measurements made this close to the
antenna may be questioned, in view of the fact that the in-
duction field is not negligible ut this distance, the behavior of
the ground-reflected wave is uncertain, and there is a dis-
tinet possibility that the pick-up antenna tends to become
part of the antenna array being tested. To offset one of these
factors, it may be observed that the use of a director with
the pick-up antenna will tend to discriminate against the
ground-reflected ray, and also that the inherent directivity
of the beam under test will tend to reduce the amplitude of
the reflected ray at such a short distance. Also, coupling be-
tween the pick-up antenna and the beam under test presum-
ably would be detectable by a change in the inputimpedance
of the beam when the pick-up antenna is removed, and the
author states that the presence or absence of the pick-up
antenng caused no observable change in the standing-wave
ratio. The adjustments achieved by the procedure outlined
have led to good results in actual communication. ~- £ditor

Z Jones and Sontheimer, ** The Micromateh,” QST, April,
1047,

@ The usual method is to caleulate the spacings on the
basis of free-space wavelength, since all theoretical studies
and calculations, as well as published data, are on this basis.
The author's spacings are about 4 per cent less than the
frec-space values. — Fditor
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The reflector was first detuned by removing
the sliding inserts in each end of the 12-foot center
section, and the director was sct at the same
length as the driven element and pointed at the
field-strength antenna. With power applied a
field-strength reading was noted. The dircctor
length was then shortened inch by inch until the
maximum reading was obtained (about double
the reference value) and then fell off as the length
tvas reduced past the optimum point. The length
for maximum gain was not too critical.

With the director left at the adjustment for
maximum forward gain, the reflector was set at
the sume length as the driven element. As the
field-strength meter immediately went off-scale,
power was reduced until the meter read about .
half-scale. The refiector length then was increased
inch by inch but showed no increase in field
strength, gradually falling off as the length was
increased. The optimum length was coincidental
with the driven-element length, and was defi-
nitely not critical. It was then found that the
director could be lengthened slightly to produce
a small increase in gain.

Next, with the beam reversed so that the re-
flector faced the field-strength indicator, the re-
flector was again lengthened, until a minimum
reading was reached. Lengthening past this point
raused the reading to increase again. Incidentally,
it was necessary to practically quadruple the
power input to the transmitter to get any reading
at all off the back of the array for adjustment of
the front-to-back (F/B) ratio. The F'/B ratio was
excellent even with the reflector set for maximum
forward gain, and adjusting the reflector for hest
F/B ratio reduced the forward gain reading by
only a small amount.

It was now found that lengthening the director
gave a small increage in forward gain, but the F/B
ratio was completely ruined. It was also found
that the forward gain could be slightly increased
by shortening the driven element and retuning
the director. However, the F/B ratio was again
ruined. These increases in forward gain were so
small as nof. to be worth while, in view of the
much-poorer ¥ /B ratio which ensued.

An alternative method of tuning was tried
which has been widely advocated. The reflcetor
was turned to face the field-strength antenna and
detuned by removing the sliding end inserts. The
driven clement was set to the determined resonant
length and the director tuncd for minimum field
strength. The dircctor length was considerably
shorter with this method. Rotating the array 180
degrees disclosed an exceptionally poor F/B
ratio, particularly when the director was spaced
at 0.2 wavelength. But by tuning the reflector to
the previously-determined length for best F/B
ratio, the forward gain was greatly increased and
the F/B ratio was also greatly improved. Then
increasing the short director to the previously-
found optimum length again greatly increased the
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forward gain and had an extremely small effect
upon the F/B ratio. Now the lengths of all the
-elements were at the settings found in the first
procedure, and the alternative procedure wus
obviously not ideal.

Both the R-0.2-A-0.15-D and the R-0.15-A-

0.2-D spacings were checked at 28.6 Me. and at -
29.2 Mec. and the values found at one frequency

with a given spacing followed closely in pattern
for the other frequency. Here note that the spac-
{ny tigures for the lower frequency were also used
at the higher frequency. This saved a lot of time,
purticularly as the difference was very slight
and was compensated for in the element tuning.
However, once the array was tuned up at either
frequency, it was found that sliding the parasitic
clements toward or away from the driven ele-
ment produced an immediate and radical drop
in field strength, this showing that the tuning was
optimum for a given spacing only. No unusual
effects were noted except in two cases to be pointed
out later.

The standing-wave ratio (s.w.r.) was measured
by means of the Micromatch and was found to be
almost 100/1 with 300-ohm Amphenol Twin-
Tead for the line. No amount of adjusting of the
“T”-match could alter it, with the *“T”-tubing
the same diameter as the driven element, spaced
2 inches between adjacent surfaces. However,
changing over to 70-ohm transmitting Twin-Lead

brought it down to 20/1, and it was finally re-.

duced to 1.75/1 by easy changes in the positions
of the shorting bars. The element lengths were
then checked again, but no revisions were
necessary.

There was still one more method of tuning that
had not been tried, but that was used by some of
the stations worked. In this case the transmitter
was tied to the field-strength array, and it was
used to excite the beam, with the thermomilliam-
meter connected in the center of the beam “'T”-
match. The transmitter power had to be consid-
crably reduced to get usable readings with this
method. The driven-element length was left un-
changed, and the director tuned for maximum
current through the meter, with the beam facing
the exciting antenna. Strangely, the director was
lengthened to slightly more than the driven-
element length! The reflector length remained
unchanged for either maximum forward gain or
best F/B ratio. The F/B ratio was very poor.

4 Ant.
Fh — 20
7
s
0.l Wav/c ,r@'FMatch
'
é ! Din

"
5
[Fig, 2 -~ The field-strength, indicating array. The ele-
wents are [ 4-inch, diameter tubing. '
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It was felt that this method was also not
ideal.*

Close Spacing

The next spacing to be tried was the popular
close spacing, R-0.15-A-0.1-D. It was decided that
the original method of tuning the director with the
reflector detuned completely was not necessary
and wasted some time, so all elements were set to
the same length as the driven clement to start.

'The director length was very critical. A change
of only two inches made a big difference in the
field-strength reading, and the optimum director
length was considerably greater as compared to
the wider spacings. The optimum reflector length
also was somewhat greater than any of the previ-
ous lengths, and the length for maximum forward
gain was also the correct length for best ¥/B
ratio. Shortening or lengthening.the reflector im-
mediately ruined the excellent ¥/B ratio. Any
attempt to retune the director showed a definite
decrease in forward gain.

Now with the spacings reversed — that is,
R-0.1-A-0.15-D — the same procedure was used,
with all elements set at the same length for the
start. The director length was found to be fairly
critical and the reflector length very critical. A
change of only two inches produced a large
change in both forward gain and F/B ratio. The
length of the reflector was slightly greater for
maximum F/B ratio than for maximum gain, but
again the loss in forward gain at the setting for
maximum F/B ratio was small. The director
length remained unchanged after the reflector
was tuned, and the length was fairly critical.

Tt was decided to sce what unusual figures
night evolve with a spacing of 0.1 wavelength for
both dircctor and reflector. Again, all lengths were
initially set at the length of the driven element.
The director could be shortened a few inches for a
worth-while increase in gain, and the length was
fairly critical. Increasing the reflector length by
several inches also gave a good increase in gain,
and the setting was not very critical. It was then
found that the optimum director length, although
unchanged, was now quite critical. The F/B
ratio at this point was excellent. However, in-
creasing the reflector length gave a slight im-
provement in the F/B ratio and had an unmeas-
urable effect upon the forward gain.

At the higher frequency, where the spacings
were slightly greater, in terms of wavelength, the
director could be shortened to 4 point where the
field strength appeared maximum, and then

+ Adjusting the beurn while using it as a receiving antenna
is based on the assumption that the tuning conditions for
optimum gain and front-to-back ratio are the same for
receiving as for transmitting, This is true only when the
antenna is delivering maximum power to a load — i.e., is
terminated in a resistance equal to its own impedance. Since
this impedance varies with different tuning conditions the
necessary readjustments for maximum output after each
change become rather tedious. — Editor
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further large decreases did not seem to have any
etfect upon the forward gain. But after the re-
flector was tuned, the director assumed a more
natural length. This seemed to indicate that the
spacing figures for such close relative spacings
should he figured carefully for optimum results.5

Broad-Banding

According to the Handbook, an array can he
broad-banded by tuning the director to a fre-
quency differing from that of the other elements.
So with the R-0.2-A-0.15-D spacing, the array
wasg tuned to resonance at 28.6 Mec. and the di-
rector was then detuned to the length determined
for 29.2 Me. — 600 ke. higher in the band. The
field strength dropped off only about 1% of the
reference value and the F/B ratio was apparently
unchanged.

However, with the R-0.15-A-0.1-D spacing, it
was found that this type of broad-banding seri-
ously affected the forward gain, dropping the
field strength to almost half the reference reading.
With the reverse spacing, R-0.1-A-0.15-D, the
drop in gain was also serious, but somewhat less,

Combined Spacing

The recent trend toward wider spacing of para-
gitic elements has also produced arrays using
combined close and wide spacing. The next logical
step was to try some such beam, and the following
statements pertain to a spacing of R-0.25-A-
0.1-D. This particular set-up brought out some
very interesting facts, since these spacings happen
to be the optimum for self-resonant parasitic
elements used singly.

With all the elements set at self-resonance, it
was found that the director could be increased in
length about one-half inch for a very small in-
crease in forward gain. This made it just longer
than the driven element. The gain dropped rather
rapidly as the length was varied cither way from
this setting. The reflector length was increased
only two inches for a slight increase in forward
gain. The F/B ratio was rather poor, although
increasing the reflector length another six inches
improved the F/B ratio somewhat. But it was
still not as good as all other spacings so far
checked. The forward gain was not affected by
the adjustment for best F/B ratio. With the re-
flector tuned for maximum F/B ratio, the director
then peaked at ‘“‘self-resonance.”

The reverse spacings, R-0.1-A-0.25-D, were the
next to be checked, and it was immediately
noticed that with the elements all set to the same
length as the driven element, the wider-spaced

8 An alternative explanation is that at such close spacing
the coupling between elements is so tight that tuning of one
has a large pulling effect on the tuning of the other. It is
worth noting that in the two-element case the director gain
shows a marked peak at (.l1-wavelength spacing and the
radiation resistance has a similarly sharp minimum. Both
ezain and resistance are less critically a function of spacing
at wider spacings. ~ Edilor
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clement was automatically the reflector, until
detuned. However, progressive shortening of the
director gradually increased the forward gain,
with the adjustment very uncritical over an un-
usually wide range. On the other hand, the re-
flector length necded to be increased only two
inches for maximum forward gain and the peal
was quite critical, the ficld strength dropping off
rapidly on either side. The director could now he
lengthened by several inches for a fair increase in
forward gain. However, the F/B ratio was poor.
Retuning the reflector for best ¥'/B ratio unfortu-
nately resulted in a very serious drop in forward
gain. Splitting the difference between the two
reflector lengths was-only a fair compromise.

Wide Spacing

All the spacings in more or less common use,
and that could be accommodated in the 12-foot
boom length, had now been tested, but one out-
standing set of spacings was yet to he investi-
gated: the uoll-wide-spaced array R-0.25-A-
0.25-D. This might give results quite different
from any yet observed. So, with no little difficulty,
the boom was extended to allow an over-all spac-
ing from reflector to director of 16 foot 6 inches.
Wooden props had to be used to keep the cle-
ments from sagging out of line in the experimental
set-up, The elements were all set at the same
length as the driven element in the first step of
the now-standardized tuning process. The director
then had to be shortened considerably to give the
maximum increasc in field strength over the refer-
ence valuc. The optimum point was reasonably
critical. Now it was found that although the re-
flector length was not critical, it coincided with
the driven-element length as an optimum.

At this point the F'/B ratio was excellent, but a
definite decrease in back radiation could be se-
cured by increasing the reflector length u few
inches. The forward gain dropped somewhat with
the reflector adjusted for maximum F/B ratio,
and continued to drop gradually as the reflector
length was increased considerably past this set-~
ting. The F/B ratio was so good, however, that
this Jarge increase in reflector length failed to
affect it measurably.

In order to check the s.w.r., the “T”-match
was tentatively set at the position found to give
the lowest s.w.r. for the other wide-spaced arrays,
R-0.2-3-0.15-D and reverse. The Micromatch
was inserted in the line, and lo, the s.w.r. was
only 1.1/1 without any further adjustment! The
s.w.r. was checked again during a heavy rain-
storm, and although the 70-ohm Twin-Lead was
soaked for half its 50-foot length, the s.w.r. was
unchanged at 1.1/1. With this all-wide-spaced
array, the only critical adjustment was the
length of the director, and the only undesirable
feature was the ungainly length of the supporting
bhoom.

Borrowing an idea from a well-known demon-
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Fig. 3 — The forward field
pattern shown is typical of
all the three-element arrays
tested. The solid line is the
pattern for the R-0.2-A-0.15-D
antenna. On the relative scale,
with the forward field repre-
sented by 100, the rear lobe
with this antenna had a value
of 2, Except for the two dotted-
line patterns, the rear radiation
with all the antennas was be-

low 5. All arrays were adjusted
for best front-to-back ratio in
making the patterns.
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stration on v.h.f. beams, a large window screen,
7 by 8 feet, was moved about between the array
and the field-strength antenna. Only when the
screen was within 6 inches of the elements of
vither array and parallel to them was any change
in the field-strength reading observed. On the
other hand, interposing a resonant half-wave ele-
ment anywhere hetween the two arrays caused
the field-strength meter to swing crazily.

Field Patterns

Although the forward gains of the various ar-
rays can be rather roughly compared by field-
strength measurements in the plane of the an-
tenna, the gain of the beam at operating angles
above the horizon can only be determined by
methods beyond the scope of most amateurs. The
height above ground can be as important to the
vertical directivity as the yet-to-be-found opti-
mum spacing. In comparing the forward gains by
field-strength measurements, many errors can be
introduced by low radiation resistance and high
s.w.r.8. Simply having the sume transmitter input
for each comparison is far from enough.® It was
therefore decided to make final comparisons of the
various arrays by taking field patterns of the
direct radiation, adjusting the transmitter load-
ing so that each array gave the same reference
reading on the field-strength indicator. In this
way no one array could have an unseen advantage
over another.

6 This same statement is also true, of course, of measure-
ments made on a given antenna when the tuning is varied
by adjusting element lengths, because the tuning varies
‘the impedance of the driven elament. ‘I'o be certain that the
sume power is going into the antenna under all conditions
it ‘would be necessary to rematch (at the antenna) so that
the s.w.r. is the same at every measurement. Otherwise
considerable error may be introduced. - Editor
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A circle was drawn on a piece of cardboard,
with radials for every 15 degrees of arc. This was
slit and fitted around the pipe mast and secured
to the edge of the convenient rooftop. After the
beam had first been aimed for maximum forward
gain, an indicator was attached to the mast and
the compass card oricntated. When the mast was
turned, the 15-degree divisions could be read off
with good accuracy. Field-strength readings were
taken around the compass for each afray and the
points then plotted on polar graph paper so that a
pattern could be read. See Fig. 3.

Because the peak readings were the sume for
each array, the major lobes were much the same
in shape. There was enough variation to bg indic-
ative of which was the sharpest and which was
broadest. Also the backward lobes, if any, were
directly comparable in extent. See Table [.

These field patterns crystallized the findings of
most of the previous tests. Several important
facts were quite obvious:

1) No one pattern was greatly superior to the
others, when the main lobes were compared for
general sharpness.

2) Only the combination wide- und close-
spaced arrays had a noticeable backward lobe,
with R-0.25-A-0.1-D showing a double lobe to the
rear.

3) The R-0.1-A-0.1-D spacings had the broad-
est front lobe.

4) The most widely-used close spacings,
R-0.15-A-0.1-D, had the hest F/B ratio.

5) The wide-spaced arrays, R-0.25-A-0.25-D
and R-0.2-A-0.15-D, had patterns that compared
with the best of the others.

6) The director should be spaced closer than
the reflector for best F/B ratio and highest for-
ward gain, no matter what the relative spacings.
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7) And according to (6) above and using (4) as
1 pattern, increases uver the basic R-0.15-A-0.1-D
_elose spacing might well be made in steps of 0.03

“wavelength each, such as R-0.2-A-0.15-D aqd .

R-0.25-A-0.2-D.

sauld be broad-banded or used at frequencics
widely separated from rcsonance without serious
Josses, was easier to feed in regard to a really low
s.w.r., and the over-all supporting boom length
was not ungainly.

TABLE I
Experimentally-Determined Element Lengths for Various Spacings
All clements are 134-inch diameter dural tubing. Element spucings are based on the length of
the driven element at 28.6 Mec.; i.e., 0.1 wavelength == 3’314’’; 0.15 wavelength =« 4/11'’; 0.2 wave-
jength = 67''; 0.25 wavelength = %/3”,
Parasitic-Element Freq Director | Driv. Elem. Reflector Comparative Ratings
Spacings * Length Length Length F/B Ralio | Gain*
R-0.1-A-0.1-D 18 2 16’ 6 17 2" Max. gain Sth i hith
or 176" Max. F/B :
157 10" 167 07 16’ %' Max. gain ¢
or 16’ 10’ Max. F/B t
R-0,15-4-0.1-D 16" 27 16" 6" 17" 2" Max. gain ist, 2nd
) aud F/B
lc. | 15" 107 167 077 17" 0" Max. gain
and F/B
R-0.1-A-0.15-10 | 2%.6 Mo, | 15 5 16’67 | 167 10" Max. gain Ard 4th
or 167 11" Max, F/B
G972 Me. | 157 47 167 07 16 & Max. gain
. ) or 16’ &' Max. F/B
R-0.2-A-0.15-D |58 6 Me. | 15" 107 16767 | 16 &' Max. gain 2nd Iat
..... or 177 0" Max. K/B
292 Me. | 18" 47 167 077 16° 0 Max. gain
or 16’ 8 Max, F/B
R015-A-02D | 286 Me. | 167 2 166" | 16' 6 Max. gain Gth | ard
B or 17" 0 Max. F/B
Ty 3 Me. | 147 0 167 0’ 16" 0" Max. gain
or 16' 8 Max. F/R
R-0.25-A-0.1-D) | 2876 Me. | 16" 67 16" 6 16’ R’ Max. gain Sth N
or 17' 2’ Max. ¥/B
20,2 Me. | 157 107 16 0" 16" 2" Max. gain
or 16" R’ Max, F/B
R-0.1-A-025-D | 28.6 Me. | 15 S 167 6 in % Nax. gain 7th R\t
or 17 2 Max. F/B
. 25,2 Me. | 147 67 167 07 16" 27 Max. gain
. or 16’ 6’ Max. F/B .
R-0.25-1-0.25-1) | 28.6 Mec. | 14° 10" 167 67 16’ 6’ Max. gain 4th Ath
) or 18 10" Max. I'/B
29 2 Me. | 14 &7 1670 16" (07 Max. gain
i or 16° 4’ Max. F/B [

* With beumi adjusted for besi ['/B ratio.

Conclusions

Because only the direet radiation could be
measured, it is not possible to specify which set of
spacings is best for low-angle radiation. But the
data brought out (and verified by the field pat-
terns) did help to settle the question of spacing
from other viewpoints. In general, it was felt that
while the close-spaced beams exhibited excellent
gain and F/B ratios, the low center impedance,
narrow frequency characteristics and fecding
difficulties made a compromise spacing more de-
sirable, particularly the R-0.2-A-0.15-D spacing.
This wider spacing retained an excellent F/B
ratio with no measurable sacrifice in forward gain,
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No one formula was universally applicable in
determining element lengths. Variable faclors
such as tubing size and mode of construction made
it necessary to establish, by separate excitation,
the resonant length of a half-wave as a working
reference. ‘This was verified in attempting to tune
# neighbor'’s close-spaced beam of entirely dif-
ferent construction and clement sizes. There was
uo critical adjustment and no real gain apparent
when the driven-element length was set by
formula. The beam just wouldn’t seem to tune.
‘Then the parasitic elements were removed in

. order that the driven clement could be tuned to

the operating frequency by separate excitation.
(Continued on page 116)
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A Simple Volume Compressor

BY JULES DEITZ,* W3FPD

to includé a compressor circuit in the

speech amplifier of a rig. If you haven'’t al-
ready done so, a few hours of work and an invest-
ment of less than five dollars will give you the
indisputable advantages of volume compression.
Many circuits can be devised that will do the
trick, but the one to be described seecms to be
quite simple, and there is no doubt about its
effectiveness. Tt uses only three tubes and a few
other parts.

NOWADAYS it is becoming standard practice

The Circuit

The circuit, shown in Fig. 1, uses a triode-
connected 6AB7 us the compressor tube. This
6AB7 should be located somewhere along the
line in your specch amplifier, preferably ahead of
the driver or the amplifier's output stage. It is
shown as it would be conncected in a resistance-
coupled circuit, but it should be possible to sub-
stitute transformer coupling instead of Re and
("3, inasmuch as the 6AB7 is connected as a
triode. At W3FPD, the lead marked * from out~
put of speech amplifier” is connceted to the hot
side of the 500-ohm line connecting the speech
amplifier to the modulator. If your arrangement
is different, you can bridge a low-impedance tap
of your modulation or output transformer with a
plate-to-line transformer (its quality is unim-
portant, but the insulation must be adequate).

®
*¢¢ Technical Information Division, Federal Communi-
cations Commission, Washington 25, D. C.

Ry

*Yolume compressors for phone trans-
mitters are standard equipment these
days for in-the-know hams who want to
hold their modulation percentage high
without danger of overmodulation. Ilere
is a simple circuit that requires only
three tubes and will fit into almost any
exisling specch amplifier.

A potential of roughly 3 to 5 volts is needed at
R3 tor control.

When there is no audio voltage at the output of
the amplifier, the triode-connected 6AC7 bias
gencrator has a small amount of sclf-bias devel-
vped across RKs. When sudia voltage appears
across K3 (from the vutput of the specch ampli-
fier), it is rectified by the 6116 and applicd to the
grid of the 6AC7 across R4. It appears as a nega-
tive voltage that increases with the speech-
amplifier output. Hence the 6AC7 cathode cur-
rent will decrease, depending upon the developed
bias and the 6AC7 characteristic. Thus far we
have a positive voltage with respect to ground
appearing at point A, and this voltage will de-
arease us the output of the specch amplifier in-
ereases. But there is a (practically) constant neg-
ative voltage to ground at B developed by the
~leady bleed current through 7. This voltage
should always be higher than the voltage de-
veloped across Re by the 6AC7 current. A strong
audio voltage appearing across Bz will reduce the
t6ACT cathode current and hence the
net voltage at 4 becomes more negu~
tive. This negative voltage, applied to
the 6AB7 grid through resistor Ry, de-
creases the gain through the speech am-
plifier. The decrease in amplifier gain is
proportional to the speech-amplifier
output, and the desired volume-com-
pressor action is readily accomplished.

From output =

of speech PR3- ¢t otfo power
amplifier transformer
A RQ

Fig. 1 — Wiring diagram of the simple audio volume compressor.

Cr, Cz — 0.1-ufd. 400-volt paper.
Cey Cqg — 0.25-pid. 400-volt paper.
Ri, Rg—0.22 megohm,

R2 — 22,000 ohms.

R3 — 50,000-ohm potentiometer.

Rs —- 170 ohms.

Re — 10,000 ohms, 10-watt wire-wound.

R7 — 1000 ohms, 10-watt adjustable wire-wound,
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Ry

The triode-conneccted 6AB7 retains
the remote cut-off characteristic to a
Jegree that is satisfactory for this ap-
plication. The time delay of the circuit
3 is determined by the cumbination ('
- and R,. Capacitor (s should be located
close to the grid of the 6AB7, to mini-
miize coupling by the loop to extrancous noise and
fields. It was also found advisable to locate the
input circuit of the 6ACT close to its source of
audio drive., By observing these simple precau--
tions, no difficulty should be experienced in a-
dapting this device to @ ‘phone transmitter.
(Continuerd on page 120)
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Come Aboard, OM!

Radio Amateurs and the New Naval Reserve

BY D. S. WICKS,* W3JDK/W1IZO

component of the new Naval Rescrve has
been realized to date by an active and fast-
growing organization throughout the 1.8.A.

Backing up this training plan, the Navy is
providing cach of its more than
300 Reserve Armories with a
radio station, complete with
radioteletype facilities, radars,
direction finders and a well-
equipped electronics labora-
tory. In addition to the large
stocks of gear set aside from
war surplus the Navy has pur-
chased test equipment, televi-
sion kits, tools and other items
necessary for complete electronics training. For lo-
calities where no armory is to be established, simi-
lar equipment installations are being provided for
some 400 Electronic Warfare Drill Quarters,
which are facilitics smaller than the armories and
exclusively for electronic-warfare fraining. Ap-
proximately 175 seagoing Navy ships, including
destroyer escorts, submarines and smaller craft,
have been stationed on both coasts, in the Great
Lakes and along the Mississippi River to augment
the Reserve training facilitics ashore. A maximum
of 5000 small radio stations arc planned for
Blectronic Warfare platoons in towns too small to
support either an armory or an Electronic War-
fare drill quarters. .

All personnel of the Reserve whose naval duties
will involve research, design, production, installa-
tion, maintenance, and operation of the equip-
ment and techniques of modern eclectronics are
included in the Electronic Warfare component of
the Reserve. The training program has bcen
broken into three general fields:

1) Technical Electronics (training of Elee-

* (‘ommander, USN, Naval Reserve Planning Officer

(Electronic Warfare); Room 3062, Arlington Annex, Navy
Dept.. Washington 25, D. C.

Tuu Navy’s plan for the Electronic Warfare

tronics Technicians Mates, Fire (Control Tech-
nicians, Electronics Officers)

2) Combat Information Center (training in--
cludes Radarmen, Sonarmen, Telemen, CIC
Officers)

3) Operational C‘ommunica-
tions (training of Radiomen,
Signalmen, Clommunications
Officers)

At the present time, Naval
reservists who come uander the
Electronic Warfare program
are cither enrolled as members
of the divisions of the Or-
ganized Reserve using the ar-
mories ag meetling piaces, or
are assigned to Electronic Warfare compa-
nies and platoons of the Volunteer Reserve, and
in the latter event they may use either the armor-
iesor the Electronic Warfare drill quarters, In very
small communities even the home of a reservist
may occasionally be utilized as a temporary
meeting place.

As was expected, some of the most interested
and enthusiastic members of the Eleetronic War-
fare component of the new Naval Reserve are
amateurs. A considerable number of amateurs
who were members of the prewar Naval Com-
munication Reserve are now enrolled in Organ-
ized or Volunteer Reserve Electronic Warfare
units and usually form the active nucleus of such
units.

Qne of the outstanding operating activities is
the Naval Reserve (lommmunication Network,
which is a comprehensive network of armory, drill
quarters and individual reservists’ radio stations
throughout each Naval district. Several hundred

such radio stations are now in operation, and true

to Navy and amateur tradition have alrecady
served the public on many occasions by providing
emergency communications, the Texas Clity and

¢

Tn the ncw Naval Reserve, particular emphasis iy
placed on instruction in the use of new clectronic de-
vices. Here a chicf explains the, workings of a mobile
air-search radar.
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¢ “The continuing codperation of radio
amateurs with the United States Naval
Reserve is gratifying to the Navy Depart-
ment. Geared as it is to the many ad-
vances in the electronics field, the Elec-
tronic Warfare component of the new
Naval Reserve merits the interest being
shown by the skilled operators and tech-
nicians of whom amateur radio is com-
prised. ‘The U.S. Navy is indebted to the
thousands of licensed amateurs, who, as
Naval Reservists, served faithfully in the
prewar Naval Communication Reserve
and as technicians, operators and oflicers
during the past war.”

T. L. SPRAGUE

Rear Admiral, USN
Chief of Naval Personnel

Texas-Oklahoma tornado disasters being notable
in this connection. To facilitate emergency com-
munications, in addition to the transceivers and
gas-engine generators supplied to all radio sta-
tions, more than 50 mobile radio stations com-
plete with five kw. of independent power have
been strategically placed throughout the conti-
nental U.S.A.

Realizing that Naval Reserve radio rills
might cause undesirable congestion on the ham
bands, it hds been directed that only Navy fre-
quencies may be used for such purposes. A recent
letter signed by the Chief of Naval Communica~
tions allocated these Navy frequencies for the
Naval Reserve Communication Network and set
forth the conditions under which Naval Re-
serve radio stations would operate, as follows:
. . . Amateur radio call signs, frequencies and
operating techniques will be used for the usual
amateur radio type operations as well as to pro-
vide emergency communications to localitics in
the event of disasters such as storms, floods and
fires, including practicing therefor. When operat-
ing on amateur frequencies, FCC amateur radio
rules and regulations will be complied with. Only
those reservists who are also licensed by the FCC
as amateur radio operators may operate Naval
Reserve radio equipment on amateur radio fre-
quencies. Amateur frequencies will not be used for

“Only those Reservists who are licensed by FCC as
amateurs may operate Navy gear on amateur fre-
«quencies.”” This installation participated in the recent
T'exas-Oklahoma disasters.
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Distinctive "K’* amateur calls already assigned to Naval
Reserve units, and their locations:

KINR Providence, R. I.
KINRA Lynn, Masgs.

KI1NRB Boston, Masa.
KINRC Portland, Maine
KINRD Noroton Hts., Conn.
NINRE New Haven, Conn.
KINRH Hartford, Conn.
KINRI Woonsocket, R. I.
KINRR Worcester, Mass.
KINRS Squantum, Mass.
KINRU Springfield, Mass,
KINRV Hingham, Mass.
KINRW Fall River, Mass.
KINRX New Bedford, Mass.
KINRY Bangor, Maine
K2UBN Jersey City, N. J.
K2NR Navy Yard, N. Y. '
K2NRB Whitestone Landing, N. Y.
K2NRC Tompkinsville, N. Y.
K2NRD Ft. Schuyler, N. Y.
K2NRE Rochester, N. Y,
K2NRF U.8S. Prairie State, N. Y.
K2NRG Glens Falls, N. Y.
K2NRH Yonkers, N. Y.
K2NRI Newburgh, N. Y.
K2NRN Niagara, N. Y.
K2NRR Camden, N. J.
K2NRS Perth Amboy, N. J.
K2NRU Hackensack, N. J.
W3USN Naval Gun Factory, D. C.
K3USN Navy Yard, Phila., Pa.
K3NRB Ft. McHenry, Md.
K3NRC Chester, Pa.

K3NRE Erie, Pa.

K3NRP Phila., Pa.

K3NRR Reading, Pa.

K3NRW Navy Dept., Wash., D. C.
W4USN Norfolk, Va.

K4NR Jacksonville, I'la.
K4NRA Miami, Fla.

K4NRB Pensacola, Fla.
K4NRC Tampa, Fla.

K4NRD Tallahassee, Fla,
K4NRE De Land, Fla.
K4NRF Key West, Fla.
K4NRO Orlando, Fla.

K4NRV Memphis, Tenn.
K4NRY Louisville, Ky.
K4NRZ Lexington, Ky.
W5USN New Orleans, La.
K5NRA Sabine, Texas
K5NRB Fort Worth, Texas
K5NRC Abilene, Texas
K5NRT El Paso, Texas
K5NRI Oklahoma City, Okla.

K5NRJ Stillwater, Okla.
K5NRK Tulsa, Okla,
K5NRL Little Rock, Ark.
K5NRM Pine Bluff, Ark.
K5NRN Fort Smith, Ark.
K5NRQ Lafayette, La.
K5NRR Baton Rouge, La.
K5NRS Shreveport, La.
‘W6USBN San Diego, Cal.
ICHBNR Pearl Harbor, H. I.
*K6NRA Santa Barbara, Cal.
K6NRB Long Beach, Cal.
K8NRC Santa Ana, Cal.
K8NRH Hollywood, Cal.
K6NRL Los Angeles, Cal.
K6NRO Stockton, Cal.
K6NRP Sacramento, Cal.
K6NRQ Treasure Island, Cal.
K6NRR Oakland, Cal.
KBNRS Fresno State College, Cal.
K6NRYV Vallejo, Cal.
W7USN Seattle, Wash.
K7NRA Walla Walla, Wash.
KL7NR Kodiak, Alaska
K7NRB Gray's Harbor, Wash.
K7NRR Cheyenne, Wyo.
K7NRW Salt Lake City, Utah
K8USN Cleveland, Ohio
K8NR Detroit, Michigan
K8NRB Battle Creek, Mich.
K8NRJ Jackson, Mich.
KSNRL Lansing, Mich.
K8NRO Youngstown, Ohio
K8NRP Lima, Ohio
K8NRQ Mansfield, Ohio
K8NRS Cincinnati, Ohio
K8NRT Toledo, Ohio
K8NRW Warren, Ohio
K8NRX So. Charleston, W. Va.
KONR Indianapolis, Ind.
WINR Chicago, Ill.
K9NRA™ Quincy, IIL
K9INRJ Green Bay, Wisc.
KONRK Manitowoc, Wisc.
W@USN Sioux City, Iowa
KAUSN Minneapolis, Minn.
KB8NRC Denver, Col.
KANRD Des Moines, Iowa
KONRE Cedar Rapids, Iowa
KONRH 8t. Louis, Mo.
KONRI Kansas City, Mo.
K@NRT Fargo, N. Dakota
KONRW Wichita, Kans.
KANRX Winfield, Kansas

* First amateur radio *K'' issued in the continental U.8.A.




a Armory Training Facilities

“ Naval Air Reserve Facilities

® Reserve Ships

* Commandanis of Naval Districts

Naval Reserve facilities are nation-wide.

Naval Reserve communications drills or regular
Naval Reserve traffic. . . .”” The Navy Depart-
ment assures amateurs that the amateur bands
will be used for amateur radio purposes only and
never encroached upon for official Naval Reserve
usage.

In addition to the Navy call signs which are
wsed when drilling on the Naval Reserve Com-
munication Network, arrangements have been
made with the FCC to issue amateur call signs
to all Reserve radio stations. About 300 of these
amateur calls will be of distinctive letter combina~
tions with the prefix “K." QSL cards are being
procured for use of these stations when working
in the amateur bands.

To assist the Planning Officer for this Naval
Reserve program, « number of reservists are
maintained on active duty in the various Naval
districts. Their job is to organize and administer
the Electronic Warfare program at the district
level of command. There follows a list of the
amateurs presently filling such positions through-
out the country: Boston: (Cmdr. Kaulback, ex-
WILV; Cmdr. Coleman, WINK; Lt. Cmdr.
Slavin, WIFGC; RMl/c Gagnon, WILQQ;
ETM1/c Ajootian, WIQIE. New York: Lt.
Cmdr. Fischer, W2LA: CETM Philactos,
W2IWH; Philadelphia: Cmdr. Martin, W3QV;

Cmdr. Williams, W3ZAE; Norfolk: Cmdr.
Colbert, W6ADG; Charlesion: Cmdr. Dean,
46

W4DAW; Cmdr. Stewart, WLCE; Lt.

‘This map shows the approximate locations ot present and planned
armory and supplementary facilities. There is one neur you.

Cm]r.
Bowden, W1AVG; Jacksonville: Lt. (jg) Fletcher,
W4AEF; CETM Cunningham, W4SQ; CRM
Wilson, u.\-W‘IA.T New Orleans: Cmdr. Binford,
W5MBC; Cmdr. McCoy, W40IL; Lt. Cmdr.
Zammit, WoHKP; Lt. (mdr. Powell, W5IZJ;
CRM Edmiston, W5GRG; ACETM Schleiff,
WSJKT; ACETM Lee, W56GCJ; (*hicugo: Cmdr.
Wahl, WOFED; Lt. Cmdr. Tucker, WOHF;
Lt. Cmdr. Larkin, WORKV; ACETM Bobo,
W8PYZ; ETM2/c Baney, WOZZA.; San Diego:
Cmdr. Lowe, ex-WONP; Tt. Cmdr.” Estep,
W6DEQ; Lt. Cmdr. Wagar, ex-W2AQ; CRM
Starge, W6HIKX; San Francisco: Cmdr. Shields,
WIPWO; Lit. (,mdr Gibson, W6HTY; Lt. (jg)
Twomev, W2TBF; Ens. Ashe, W70V(Q; CETM
Huckaby, W6VWF; Seattle: Lt, Cmdr, Tatro,
W7EKW; Lt. {jg) Smith, W7BKW; ACETM
Leonard, W7DPU; [Vashmaton Lt. Rigor,

“W3QL; (.,ETM Carreras, W3EC; RM1/c War-

ner, W3MYNM.

The Electronic Warfare Plan specifics the main-
tenance of close liaison betweea the Planning
Officer and the ARRL and Institute of Radio
Engineers. Currently, this liaison is maintained
for codperation in the many phases of Naval
Reserve activities with Mr. (George Bailey,
W2KH, who is executive secretary of [RE ax
well as president of ARRL.

(Continued on page [£8)
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ARRL's 14th Sweepstakes

Medallions to Section Leaders — C.W. and 'Phone Certificates to Each
Club — Use Any Ham Band(s)— Nov. 15th-17th, 22nd-24th

BY F. E. HANDY, * WiBDI

CONTEST PERIODS

Time Start Knd

Nov. 15th & 22nd Nov. 17th & 24th
EST 6:00 Py 3:01 a.m.
ST f5:00 pM. 2:01 A.M.
MST 4:00 p.u. 1:01 A.m.
PST $:00 P.M. 12:01 A.M.

“big three,” is for the individual operating

leadership of each ARRL section. “SS” oper-
ators on ¢.w. compete with other telegraphing
operators; those using ‘phone compete only with
other voice opecrators having similar geographical
advantages and handicaps. A contestant ! is re-
‘garded as one person, with no help permitted by
any other person during the contest. The Sweep-
stakes is operating fun, tests stations and is
huilder of operator confidence and ability. New
records are piled up in each SS.

Exchanges between stations (proof of QSO)
follow the order of message parts. The aim is to
work as many stations as possible. Points derived
from such work are multiplied by the number of
different ARRL sections worked, i.e. sections with
which you have had at least a one-way exchange
in the contest. The contest information is like a
message preamble, but for city and state we sub-
stitute the name of the ARRL section.? At the
end of the activity each operator merely totals or
summarizes' his points and sends them in for
cross-checking. Mimeographed contest forms will
be sent gratis, on receipt of radiogram or postcard
request; however, the sheets are not required, nor
is any advance entry. You can follow the form
shown with this announcement or ask for the
mimeographed forms to make it easy to forward
vour record of exchanges to ARRL.

You can operate & total of 40 hours in the two
contest periods, dividing time between week-ends
as you wish. Every licensed amateur in evéry
section is urged and invited to take part. On
‘phone use “Calling any Sweepstakes station.”
On c.w. the general call is “CQ SS CQ SS CQ SS

*Communications Mgr., ARRL.

1 The highest individually-attained scors of any one of
the operators of amateur stations having more than one
operator i8 the official score for such a station. Circle any
entries of stations and/or sections that cannot count in the
official total. Awards will be made to the individual operator

accredited with this total.
2 8ee page 6.

rFHIs annual competition, one of ARRL’s

October 1947

de W... W... W....” Sometimes a
stngle snappy ‘CQ SS” will net several exchanges.

Awards

Medallions for this year’s SS winners, two in
each section, will go to the c.w. and radiotelephone
winners. Certificates will recognize competitive
effort within clubs, where three or more club
members submit logs identifying their work with
one particular club. .4¢ least three stations must
compete and report, to rate cither a club-"phonc
or a club-c.w. SS certificate. The three or more

‘t'his medallion will be preseuted to c.w. and phone
winners in the 14th ARRL Sweepstakes. It provides
dignified and lasting proof of individual accomplishment
in one of the most popular of opcrating contests.

individual club members, or new hams invited
and reported by such a club, in addition to send-
ing a contest report must have their club secretary
write Haq. listing their individual calls and scores
and the total of such scores. Only the aggregaie of

HOW TO SCORE

All contacts count:

One point for each QSO when
pleted for an exchange one way.

T'wo points for each QSO when the required in-
formation is exchanged both ways.

For finul score: Multiply totaled points by the
number of different ARRL sections worked, that is,
the number in which at least one bona fide SS point
or exchange has been made.

Multiply this by 1.25 if you used 100-watts-or-less
transmitter input at all times.

‘receipt’’ is com-
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EXPLANATION OF ‘'S5’ CONTEST EXCHANGES
Send Like a Standard . e
Msg. Preamble, the . . . . . . NR Call LS Place Time Date
Rxchanges Contest info. numbers,| Send your | CK (RST re- | Your ARRL | Send time of | Send
1, 2, 3, ete., for each own call port 3 of section 2 transmitting | date of
station worked station wkd.) this NR QSO
Purpose The QSO NR tells how | Identifi- All stations Establishes Time and date in the
vou are doing; aids cation exchange com- | locations contest periods prove
Hq. in checking plete reports claims

scores confirmed by recetpt at ARRL of individual
contest logs shall count for the club.

To encourage as many locally-competing oper-
ators as possible, and the fostering of individual's
operating achievement by clubs, ARRL presents
a gavel for the preatest aggregate club-member

scores ('phone and ¢.w.) for which logs are actu-
ally submitted to Headquarters. Club officers’
claims require at least three ’phone or c.w. entries
to validate our receipts for the aggregate score.
In addition, some clubs, to equalize differences of
either size or geographical location, sometimes

make private wagers under their own supple-
mentary arrangements.

The handsome medallion to be presented [
and 'phone winners is shown in the photograph.
It provides dignified and lasting proof of indi-
vidual accomplishment.

3 Send CK and numerals or just the three-number RST
veport. In ‘phone exchanges only two numerals need be
used. In 'phone reporta say * Readability . . . Strength. . . ."
This avoids confusing abbreviations. The state is the same
u8 the Section in some cases, but see QST, p. 6. and identify
vour ARRL section as, for example, Eastern Mass., R. I..
W.N. Y., Neb., E, Bay, N. Y. C.-L. L.

STATION W....—SUMMARY OF EXCHANGES, FOURTEENTH A.R.R.L.
ALL-SECTION SWEEPSTAKES

v r Numl;i'
req. ime Sent (1 paiy Received (1 point) of Eac
Band | Onor Of ik Time Date (! point . Date ||Diferent §
(Me.) Air . (Now) Time | (Nov.)||New Nee-| &
. tion a8
NR| Stn. |CK-RST| Section NR Sta. CK-RST|  Section Worked
3.5 |On6:10pa|| 1 |WIAW/| 589 Conn. | 6:12pae.| 15 7| WS8JIN 589 Ohio B:14 Pt | 15 i 2
" * 2 " 589 “ 6:15 * 15 4| WIBFT 599 N.H. 6:17 15 2 2
“ ¢ 3 " 579 " 6:20 “ 15 6 | WIBJP 5719 | Vt. 6:21 15 3 2
7 . 24 | W5KIP 479 | Ark 8:05 “ 15 4 1
" “ 4 " 479 “ 9:15 15 38 | WSHIJF 579 N. Mex. 7:15 ¢ 15 i 2
“ “ 5 " 579 " 9:28 15 45 | WIKEV 479 Nev. 6:20 15 8 2
* N 6 “ 539 o 9:33 15 59 | W8RSP 589 | Ohio 934 ¢ 15 . 2
* |Off 9:35 p.at
Time 3 hres.
On 6:45 p.m. ||
14 “ T * 569 “ T:15pM. | 16 94 | KL7AD 569 Alagka 218 p.m.| 16 7 2
“ “ 8 “ 569 o 7:25 ¢ 16 ({127 | W7ZN 563 | Idaho 5:28 18 8 2
“ g 9 “ 169 “ 7:35 ¢ 18 |(114 | W7HRM 569 | Utah-Wyo.| 5:30 “ 16 P 3
3.5 " 10 * 579 “ 9:10 “ 16 130 | W@LHS 579 N.D. 8:05 * 18 10 2
* |OfF 9:15 par
Time 2 hrs.
30 min,
Total Operating Time: § hrs. 55 min, 3.5, 7Tand 14 M, used. 10 Sec., 21 Pta.
85 Watts Input Power
Number and names of operators having ashare in above work. . ... PN S

(laimed score: 21 points X 108cctions = 210 X 1.25 (85 wattsinput) = 262.5
I hereby state that in this contest I have not operated my transmitter outaide any of the frequency bands specificd on my station license, and
also that the score and pointsset forth in the above suramary arecorrect and true.

SIgRAtUre L 0. .vv i PO

Tube Line-Up....oooviiiiiiiiiiiiiiaennniiaeaen.,
Number Different Stations Worked..................
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Exchanges by Radio

Before points or sections can be claimed, at least a one-
way six-part exchange must be completed and acknowledged
between two stations us * proof of QSO." 4 (It is not essential
that each station worked be taking part to make points that
count. Ask the operator to take your preamble and come
through with like information. Refer to this announcement.)

More Rules

1) Contest exchanges must be sent in the order indicated,
that of ARRL message preambles. Incomplete exchanges or
wrong order of sending justifies disqualification.

2) Entriesare (a) in the low-power class, or(b) high-power
«lass. Any work on high power places all the score in the
high-power class. Show power used for each QSO or groups
of QS0Os.

3) Show operating time for euch period on the air in the
S8, and the total of such operating time.

4) Mark logs for ‘“’phone" or *c.w." entry. Group work
by either method.

&) All work must fall in the contest periods.

) Award Committee decisions shall be accepted as final.

7) Reports from all stations must be postmarked no
later than December 8, 1947, to be considered for awards.

Report Results

Report to ARRL, West Hartford, Conn., as soon as the
contest is over. Use the log form shown in the example.
List all persons ! who were at your station and responsible
for any part of the score, indicating any part they played.
All hams ure requested to submit lists (even if scores are
small) to help support claims from other stations. Mail your
contest report immediately to insure that your results are
credited,

+ There is no puint in working the satne station more than
once in the contest after two points have been earned. If
but one point is made the first time, you can add a point by
working this station again for exchange in the opposite
direction. ‘

Silent Reps

IT 1s with deep regret that we record the
passing of these amateurs:

W4ECB, Major Frank C.

Charlotte, N. C.
W5CAS, James A. Carney, San Antonio,

Ziglar,

Texas

W5KUU, ex-W9HO, L. H. Weeks, Dallas,
Texas

W6EJZ, Charles M. Feay, South Gate,
Calif.

W7FDL, Charles A. Lynch, Rosalia,
Washington

W7KTA, Raymond H. Butler, Pheonix,
Arizona

Ex-W8BXZ, Robert B. McIntyre, Warren-
Niles, Ohio

WOJTE, Stanton E. Kirk, Adams, Indiana

VE7HA, Fred Taylor, New Westminster,
B.C.

Associate Member Roland 8. Davidson,
West Lynn, Mass.

Engineer-in-Charge Forest Redfern, FCC
Eastern Division

October 1947

i oY
25 Yearrs Ago g
this month
P

TP ECEIVERS — improved Reinartz tuners, Arm-
-LL strong superregenerators, and multistage
t.r.f. jobs with crystal detector and a.c. filament
supply — continue to be lively topics for dis-
cussion, we glean tfrom our October 1922 QST.
The trend is certain — there will be rebuilding
aplenty this fall in preparation for the 1922 Trans-
atlantics, scheduled for December. Two-way
work is the goal this year, and already English,
French, and Dutch amateurs have signified their
intention of participating.

John L. Reinartz, 1QP, tells in this issue how
to add selectivity and audio regeneration to his
popular tuner. And from England we learn of
superior performance with the Reinartz circuit
when r.f. preamplification is added. Reporting
on “Another Month of Superregeneration,” Edi-
tor Warner writes that amateur experience with
E. H. Armstrong’s new invention continues to
be disappointing as concerns reception of c.w.
and DX, although many persons claim sensa-
tional results in receiving local radiophones. For
the amateur interested in the receiver refinements
of extra stages and batteryless operation, we
have articles by M. C. Batsel, ¢ Multistage Am-
plifiers,”. and by P. D. Lowell, ‘“ Amplifier Opera-
tion from A.C. Supply.”

The whys and wherefors of the electric wave
filter, a newly-developed device, are thoroughly
discussed by Dr, Frank B. Jewett of the Western
Electric Company. Design formulas, circuits, and
applications for both high- and low-pass filters
are treated in detail. Also along mathematical
lines is Paul (G. Watson’s excellent article on
“Power Factor Applied to Radio Condensers.”
Further timely offerings are Boyd Phelp’s‘‘ Break-
In for C.W.,” Alpha A. Learned’s (1AAU) “A
Calibrated External Heterodyne and Wave Me-
ter,”” and LeRoy Moffett’s (5ZAV) “A 122-Foot
Tower.”

The rudiments of operating a 3-circuit tuner
and reading a hydrometer are outlined in a new
department, ‘“The Junior Operator.” And to add
light touch to this issue, we have ““The Prophet’s”
parable on radiophones and the amateur.

From the Midwest Division comes word that
George S. Turner, 9ZAD, has been elected divi-
sion manager, replacing I.. A. Benson, resigned
because of business pressure. August divisional
reports show c.w. still outrunning spark in traffic-
handling volume, responsible for 639, of the total.

Two 8.y.t.s — Misses Winifred Dow, 7CB, and
Marion Garmhausen, 3BCK — grace the pages
of the “Who’s Who”’ section this month. Fea-
tured in station descriptions are 4B(Q, Rome,

(Continued on page 1£8) )
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Using Selenium Rectifiers
A Symposium

S.R. Circuits and Their Applications
BY RALPH BERKMAN,* WZHWY

0 many, the new selenium rectifiers are just a
2 substitute for the rectifier tube of the more
common a.c.-d.c. sets, but to those who have in-
vestigated their possibilities, they represent the
heart of an ideal power supply for many of the

S I Bt e I

115V, AC =c,

—

Fig. 1 — A simple half-wave circuit.
Gt —= ,05-pfd. 600-volt paper.
Ca — 40-pfd. 200-voit electrolytic.
R1 — 25 to 100 ohms.

picees of gear that the ham, for one reason or
another, is continually acquiring. Using a rec-
tifier of this type, the power supply will require
very little space as compared to the more c¢on-
ventional type, and components may be placed
wherever convenient. If operated within their
limits, rectifiers of this type will give off very
little heat. No warm-up period is required, as in
the case of the filaments of tube rectifiers. In
VFOs, converters and receivers, heat has always
heen a problem and in these applications the dry
rectifier with its low heat radiation merits special
consideration.

Clonstruction of the selenium ccll varies with
the various rmanufacturers, but all are basically
the same in that the sclenium is placed on one
electrode and then crystallized. The plate is then
formed and the barrier film forms on the surface
of the selenium. Against this the other electrode
is pressed, making up the cell. Cells are stacked
to produce the desired current and voltage rat-
ing, making up what is known as the selenium
rectifier. Rectification action takes place in much
the same manner as in any other rectifier. In the
forward direction there is good conductivity but
in the back direction there is not perfect cut-
off, and, as a result, there will be some a.c. ripple
content.

These units come in the 100-, 150- and 200-ma.
sizes and the additional cost of the larger sizes
is very little. The efficicncy of rectifiers of this
type run high. The voltage drop across a unit
averages about 5 volts. The critical temperature

* 6864 Holly Park Drive, Apt. 506, Seattle, Washington.
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of these units is very close to 155° F. Therefore,
protective resistors should be installed in scries
with them to limit the condenser charging current
to a safe value. Temperatures may be kept down
by not trying to push the unit to its full capacity,
and then some. Give 1t a little safety margin and
vou will get longer life and have a trouble-frec
power supply.

All selenium rectifiers mount with a No. 6
screw and the unit is insulated from the mounting
hole. This permits mounting directly to any
metal surface, which will help to dissipate some
of the heat. It will be found that mounting the
unit in a vertical position will provide better air
circulation. If these few precautions are observed,
up to 450 volts at 200 ma. is available with stand-
ard component parts and you won’t have a sup-
ply that is several times heavier than the rig it
powers.

e
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Fig. 2 -— Voltage-doubling circuits.
€1 — 0.05-pfd. 600-volt paper.
Ca — 40-ufd 200-volt electrolytic.
Ce ‘ilter condenser.
R1 — 25 to 100 ohms.
L¢ — Filter choke.
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Transformerless Circuits

Although selenium rectifiers may, of course, be
used in any of the standard transformer-rectifier-
filter systems, it is natural to associate their ad-
vantage of compactness and light weight with
transformerless supplies. Fig. 1 is a straightfor-
ward half-wave rectifier circuit which may be
used in applications where 115 to 130 volts d.c. is
desired. Tt makes an ideal bias supply, for in-
stance. In this, as well as other circuits, it will be
ubserved that the negative side of the output is
common with onc side of the a.c. line and it is
suggested that this side be fused with a Y4-ampere
fuse.

Fig. 2 shows several voltage-doubler circuits.
Of the three, the une shown at B is the most de-
sirable since there is no series condenser. It is n
full-wave circuit and there will be very little rip-
ple voltage appearing at the output. On the other
hand, the circuit of C has one very desirable fea-
ture in that point X is common to both cun-
densers in the rectifier and also to the first con-
denser in the filter. This means that a single-unit
three-scction condenser may be used, saving
space. If less than 100 ma. is being used, this, in
the author’s opinion, is the best circuit. The rip-
ple content under these conditions, and the leak-
age between sections, will not be excessive. These
three circuits will find ready application in com-
munications receivers, converters, VFOs, test
equipment, etc., and especially in cases where heat
has been a problem.

Fig. 3-A and -B shows voltage-tripler and quad-
rupler circuits respectively, for use where higher
voltages are desired. They are ideal for powering
the small portable or fixed-station rig and the
compactness and light weight will be appreciated.
The writer uses the tripler circuit for powering a
small ‘phone-c.w. rig where the weight of a com-
parable conventional power supply would make
portable operation prohibitive.

All components are standard. Cj in all circuits
is for “hash” filtering and its value is not critical.
A 0.05-ufd. 600-volt-working condenser should
serve, All other condensers should be 40-ufd.
200-volt units, except those in the tripler and
quadrupler circuits. ‘Those in the circuit of Fig. 3
should have a rating of 450 volts working. In the

= S=Ca j‘Cz
; " W1
e v DWW — AW +

s v,
AC.
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Fig. 3 -— Voltage-tripling and quadrupling circuits.
Cp = 0.05-utd. 600-volt paper.
U2 — 40-ufd. 150-volt electrolyvtic.
Ri — 25 to 100 ohms.

voltage multipliers and in other circuits where u
condenser is passing the full current, good con-
densers should be used because the a.c. ripple
mentioned above appears across the condenser
and increases as the load increases. If the current
is allowed to become too high, it will cause heat-
ing and deterioration of the condenser. This can
be kept to a minimum by using a capacitor of
high value and making sure it is of good make.
Aside from this, no particular difficulties should
be encountered even when using voltage-tripler
und quadrupler circuits. K; should be 25 ohms,
but if it is found that the rectifier units are run-
ning a little too warm, this value may be increased
to as high as 100 ohms, with a corresponding drop
in output voltage, of course.

A single-section filter, as shown in Fig. 2-C,
will provide sufficient smoothing for most ap-
plications.

At W7THWY the circuit of Fig. 3-A is being
used for powering a BC-474 and the circuit in
Fig. 1 for the recciver portion. The transmitter is
running 15 watts on 75 'phone and 18 watts on
80 c.w., while on the road, and in my estimation
it's tops.

Summing it all up, for the guy who is looking
for a lot out of little things, this is economical
power in a mighty small package.

A Portable-Emergency
S.R. Power Supply

BY R. F. KNOCHEL,** W9CO

TH_E compactness of selenium rectifiers and the
fact that they do not require filament voltage
make them particularly suited to power supplies
for portable-emergency work.

Fig. 4 shows the circuit of a vibrator pack

# 02 Wyatt Avenue, Lincoln, 1,

October 1947

which will deliver an output voltage of 400 at
200 ma. It will work with either 115-volt a.c.
ar 6-volt battery input. The circuit is that of the
familiar voltage tripler whose d:c. output voltage
is, as a rough approximation, three times the peak
voltage delivered by the transformer or line. An
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Fig. 4 — Circuit diagram of a compact vibrator-a.c.

portable power supply.

() — 60-ufd. 200-volt electrolytic.

'y — 60-ufd. 400-volt electrolytic.

Ca — 60-pfd. 600-volt electrolytic.

(4 — 25-pfd. 25-volt electrolytic.

(s, Co — 0.5-pfd. 25-volt paper.

7 ~—0.007-ufd. 1500-volt paper.

R1 — 25,000 ohms, 10 watts.

Ta— ’5-,‘hy 20-amp. choke.

Sy — 115-volt toggle switch.

Sy — 1).p.d.t. heavy-duty knife switch.

Sz — 25-amp. switch.

Tt — See text.

V -— Heavy-duty vibrator.

interesting feature of the circuit is the fact that
the single transformer serves as the vibrator
transformer when operating from 6-volt d.c.
supply and as the filament transformer when op-
crating from an a.c. line. This is accomplished
without complicated switching.

The vibrator transformer, 7'y, is a dual-second-
ary 6.3-volt filament transformer connegted in
reverse. It may also consist of two single trans-
formers of the same type with their primaries
connected in series and secondaries in parallel,
both windings being properly polarized. In either
event, the filament windings must have a rating
of 10 amperes if the full load current of 200 ma. is
to be used. Some excellent surplus transformers
that will handle the required current arc now
available on the surplus market. The vibrator
ulso must be capable of handling the current.
The hash-filter choke, L1, must carry a current of
20 amperes.

The following table shows the output voltage
to be cxpected at various load currents, depend-
ing upon the size of condensers used at Cy, C.
and Cj.

1. C2, (3 Output Voltage ai
{ufd.) f0ma. 100 ma. 150 ma. 200 ma.
8. 455 430 415 395
40 425 390 360 33
20 400 340 285 225

In operating the supply from an a.c. line, it is
always wisc to determine the plug polarity in
respect to ground. Otherwise the rectifier part of
the circuit and the transmitter circuit cannot be
connected to actual ground except through by-
pass condensers.
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Navy Day Receiving
Competition
To Be Held on October 27th

‘\ MESSAGE to radio operators from the

Secretary of the Navy will be trans-
mitted on Navy Day, October 27th. In
connection with this message ARRL will
conduct its ninetecenth Navy Day Receiv-
ing Competition. All amateurs are invited
to take part in this activity, which con-
stitutes Amateur Radio’s participation in
the celebration of Navy Day.

Two messages will be transmitted, one
from Radio Washington (NSS), the other
from Radio San Francisco (NPG). These
messages will be substantially the same in
thought but will vary slightly in wording.
A letter of appreciation from the Navy
Department will be sent to every person
who makes perfect copy of the text of one
message. Should characters for any reason
be transmitted with improper spacing such
as from tape-punching errors, words con-
taining such characters will not be counted
in the grading of papers. Both messages
may be copied, but only the best copy should
be submitted in the competition. It is not
necessary to copy both stations, and no
extra credit is given for so doing. However,
if both stations should be copied, please
mention the fact when submitting your
best copy so that the number of operators
copying cach station may be ascertained.
Only the text (including any punctuation
therein) of each message will count (not
the preamble, break, signs, and the like).
Copy what you hear. Da not guess! Credit
will of course be deducted for logging any-
thing that was not actually transmitted!

Mail copies for grading to the ARRL
(lommunications Department, West Hart-~
ford, Conn. Send your original copies —
recopying invites errors. An honor roll of
letter winners and all other participants
will appear in @QST. [n submitting copy
please mention if you are, or have becn, a
member of the Naval service.

Transmissions will be approximately 25
words per minute and will be preceded by
a five-minute Q) call on the following
schedule: From Washington: NSS, 9:00
e BST (0200 GCT), simultaneously on
122, 4390, 9425 and 12,630 ke. From San
Francisco: NPG, 7:30 p.m. PST (0330
GCT), simultancously on 115, 4390, 9255
and 12,540 ke.

QST for



QSL BUREAUS

Here’s how to get best service on delivery of
your QOSLs to foreign stations: Simply mail cards
cireetly to the bureau of the proper country, as
listed below. Do not send foreign cards via ARRL
except those for which no bureau is here listed.

Alaska: J. W. McKinley, Box 1533, Juneau.

Algeria: Via France.

Antigua: A. Tibbits, 27 St. Mary’s #t., St. Johns.

Argentina: R.C.A., Av. Alvear 2750, Buenos Aires.

Australia: W.1.A., Box 2611 W, G.P.O., Melbourne.

Austria: 0.V.8.V., Kierliugerstrasse 10, Klosterneuberg.
Azores: Via Portugal.

Belgium: U.B.A., Postbox 634, Brusselx.

Bermuda: J. A. Marr, R.N., W/T Station, Daniel’'s Head,
Somerset.

Bolivia: R.C..B., Casilla 15, Cochabamba.

Brazil: L.A.B. R E., Caisa Postal 2353, Rio de Janeiro.

RBritish Honduras: D. Hunter, Box 178, Belize.

Burma: Via Great, Britain.

('anal Zone: Signal Officer, KZ5AA, Quarry Heights.

Chale: Luis M. Desmaras, Casilla 761, Santiago.

C'hina: K. L. Koo, P. O. Box 409, Shanghai.

Colombia: L.C.R.A., P.O. Box 584, Bogota.

Costa Rica: ¥. Gionzalez, Box 1365, San Jose.

C'uba: James D. Bourne, Lealtad 660, Habana.

€'zechoslovakia: C'.A.V., P.O. Box 69, Prague 1.

Denmark: E.D.R., Box 79, Copenhagen K.

L;;rupl Box 360, (Cairo.

Eire: R. Moonev ** Eyrefield,"” Killiney, Co. Dublin.
iji: . H. Mayne, VR2AS, Victoria Parade, Suva.

Kinland: P.O. Box 308, Helsinki.

France: Service QSL, R.E.F., 6 rue du Pont de Lodi, Paris
6

(lermany: (D2 calls only) Capt. J. S. Howe, Entries and
Exits Branch, 100 Hq. CCG (BE), Bad Salzufien, B.A.O.R.

GGermany: (D4 calls only) Radio Branch, Communications
Division, OCSigo, HQ EUCOM, APO 757, c/o Post-
master, New York, N. Y.

freece: (!, Tavaniotis, 17-A Bucharest St., Athens.

(ireat Britain (and British Empire): A, Milne, 29 Kechill
Ciardens, Hayes, Bromley, Kent.

Guam: (.R.A. L., APO 234, ¢/'0 Postmaster, San Francisco.

(tuatemala: Manuel Gomez de Leon, P.O. Box 12, Guate-

mala City.

Haiti: Roger Lanois, ¢;/o RCA, P.O. Box A-153, Port-au-
Prince.

Hawaii: A. H. Fuchiksami, 2543 Namauu Dr., Honolulu.

Hungary: A. Sass, Dohany-u 1/c, Budapest.

Iceland: Islenzkir Radio Amatorar, P.O. Box 1080, Reykja-
vik,

I ndia: J. Nicholson, ¢/0 Kanan Devan Mills Produce Co..
Munnar P.O., Travancore.

¢

It is a mystery how QSL managers find time to get
on the air, but W. R. Savage, VEGEO, demonstrates
that he is able to take time off from his dutics as VEO
()SL manager. His transmitter is a conventional c.w.-
*phone 200-watt job. His interests also include frequency
measurcments.
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Italy: A.R.L, Via 8an Paolo 10, Milano.

Jamaica: Thomas Meyers, 122 Tower St., Kingston.

Japan: Maj. Lloyd D. Colvin, Hq. 71 Sig. Ser. Bn., APO
500, c/o Postmaster, San Francisco.

Luxembourg: W. Berger, 20 Louvigny St., Luxembourg.

Malta: Via Great Britain.

Mauritius: V. de Robillard, Box 155, Port Louis.

Merico: L.M.R.E., Apartado Postal 907, Mexico, D. F.

Morroco: C. (irangier, Box 50, Casablanca.

Morroco: Tangier International Zone Only: EK1MD, Box 57,
British Postoffice, Tangier.

Netherlands: V.E.R.O.N., Postbox 400, Rotterdam.

Netherlands Indies: Via Netheriands.

Newfoundland: N.A.R.A., Box 660, St. Johns.

New Zealand: N.Z.A.R.T., P.O. Box 489, Wellington, C.1.

Nicaragua: L. B. Satres, Bolivar Ave. 106, Managua.

Norway: N.R.R.L., P.O. Box 898, Oslo.

Panama: R. D. Prescott, P.O. Box 32, Panama City.

Paraguay: R.C.P., Palma 310, Asuncion.

Peru: R.C.P., Box 538, Lima.

Philippine Islands: (3. L. Rickard, 48 Ortega, San Juan, Rizal.

Puerto Rico: E. W. Mayer, P.O. Box 1061, San Juan.

Portugal: R.E.P., Travessa Nova de S. Domingos, 34-1°,
Lisbon.

Roumania: Nestor, Box 326, Bucharest.

Salvador: J. F. Mejia, 72 Calle Poniente #76, San Salvador.

South Africa: S.A.R.L., P.O. Box 3037, Capetown.

Sweden: 8.8.A., Stockholm &,

Switzerland: U.8.K.A., Postbox, Berne.

Uruguay: R.C.U., Casilla 37, Montevideo.

U.S8.S.R.: Central Radio Club, Postbox N-88, Moscow.

Venezuela: R.C.V., Apartado 1247, Caracas.

Yugosiavia: H. Oton, Ljubljana-Povsetova No. 1.

Following usual custom. the May and Octobet
issues of QST each year will carry the above list,
with revisions and additions as necessary.

JAPAN

The Far East Amateur Radio League welcomes
applications for affiliation from amateur radio
clubs in sections of Japan outside Tokyo, whose
members find it inconvenient to attend monthly
meetings of F.E.A.R.L. This is another move-
ment in implementation of the plan of the organi-
zation to render all assistance possible to ama~-
teurs in the theater and to act as liaison between
the radio amateur and the military authorities.

G O ]




Practical Crystal Control for 144-Mc.
Mobile Work

Using the New V.H.F. Crystals To Simplify the Mobile Rig
BY PAUL H. HERTZLER, * W3HWN

ECHNIQUES employed on the 2-meter band
Tha.ve advanced so rapidly in recent months

that it is now difficult for the mobile station
using the modulated-oscillator type of trans-
mitter to get in many good contacts. The simplest
sort of gear still has its place, of course, but the
fellow who is after DX and solid QSOs must now
go to crystal control, or its equivalent, as a great
majority of the receivers now used for home-
station work are of the more selective variety.
Practically all superhets make the going difficult
for the modulated oscillator, and many are so
sclective that it is utterly impossible to make
anything intelligible out of the signals such rigs
radiate.

This is all to the good, as far as the home-
station set-ups are concerned, for there can be
little argument against the use of the most ef-
fective gear on any band, and the release of sev-
eral types of transmitters on the surplus market
has made it a simple and economical procedure
to set up a 144-Mec. crystal-controlled station for
home use. The rub comes, however, when one
tries to use these rigs for mobile work -— their
numerous tubes place a drain on the battery and
power supply far in excess of the capabilities of
the usual mobile power sources.

The solution lies in the designing of mobile gear
especially for amateur use, incorporating new
fubes and crystals that make it possible to run
inputs of 15 to 25 watts, and yet stay within the
limitations imposed by the average vibrator or
generator supply. One of the new 48-Me. crystals
with a 6C4 triode oscillator, and a 7F8 dual triode
operating as a push-pull tripler, will provide suffi-
cient grid drive for an 832-A final stage; yet the
total drain of the iwo exciter stages is only about
25 ma. from the plate supply and 0.45 amp. from
the storuge battery. Contrast this with the drain

* ¢/ Standard Piezo (lo., Box 164, Carlisle, Penn.

imposed by the string of 6V6s or similar tubes
required when lower-frequency crystals are used!

Aside from the use of the 48-Me. crystal, the
design of the transmitter is not unusual. This
particular unit was to be used for both fixed-
station and portable work, so a built-in power
supply was included. In the case of mobile in-
stallations this would, of course, be omitted, and
the unit could be made much smaller physically.
The inclusion of the VR-150 regulator tube in the
unit is recommended, however, as the plate
potential on the oscillator should not be permitted
to exceed 150 volts.

Experimentation with the 48-Mec. crystals has
shown that best results are obtained with triode
oscillators, the 6C4 providing very satisfactory
performance when used as shown in Fig. 1. The
grid coil, Ly, is wound to be self-resonant at a
frequency just higher than that of the crystal.
[t is one of two critical elements in connection
with the use of the high-frequency crystals, and
should be adjusted by removing turns one at a
time, until the 6C4 oscillates only when the crys-
fal is in the socket. Loading of the oscillator is
somewhat more critical than with low-frequency
crystals, so coupling between the oscillator and
tripler stages is tnade inductive, to provide a
means of adjustment. The two coils are mounted
parallel to one another, the spacing center to
center being about 114 times the coil diameter.
The actual spacing should be adjusted to the
point giving maximum grid drive to the tripler,
as read in J., without pulling the 6C4 out of
oscillation. :

The 7F8 tripler should have approximately
275 volts on its plates. If the supply voltage is
higher than this value the dropping resistor, 27,
should be inserted in series with the r.f. choke at
the center-tap of Ls, as shown. A value of 1000
ohms is suitable for a supply voltage of 300, but
if a higher voltage is used the value of k7 should
be increased. The tripler cathode is not by-passed,

4

A three-stage transmitter for 14+ Mc., using the new
18-Mec. crystals. Across the front part of the chassis
ure the 6C4 oscillator, 7F8 tripler, and 832-A final.
(omponents at the back comprise the built-in power
supply, which may be omitted if the unit is to be used
for mobile work only.
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€1 — 15-ppfd. variable.

Cy, C3 — 10-pufd. per section, butterfly type.
Cgq = 10-ppfd.-per-section split-stator.
Cs, Cs, C7 — 0.0047-ufd. mica.

Cg, Ca, C10, C11 — 470-pufd. mica.
Ri, R2 — 33,000 ohms, 1 watt.

Rg — 470 ohms, 1 watt.

Re¢ — 22,000 ohms, !4 watt.

Rs — 12,000 ohms, 10 watts.

Re —- 5000 ohms, 20 watts.

R7 — 1000 ohms, 1 watt (see text).

permitting some regeneration. It was found that
slightly greater output could be obtained by in-
serting a small winding between the cathode and
resistor R3, and the builder may wish to experi-
ment further along this line. It was possible, how-
ever, to obtain satisfactory grid drive for the
832-A with the circuit as shown.

The grid circuit of the final is untuned, consist-
ing of two turns the same diameter as the tripler
plate coil, and closely coupled to it. Once this coil
is adjusted, by moving its turns and setting its
position for maximum grid current in'Jg, it re-
«quires no adjustment for other frequencies within
the band. It is suggested that, if more than one
crystal is to be used, the adjustment be set for
approximately the middle of the band.

It should be noted that the final plate circuit
is completely isolatcd from all other circuits.
With the shiclded socket used there was no
necessity for neutralization, but if the ordinary
type of socket is employed for the 832-A it may
be necessary to employ a very small neutralizing
capacity. This could be supplied by the necu-
tralizing wires so often used in layouts employing
¥15, 829, and 832 tubes.

¢

Bottom view of the W3HWN 2-meter rig. Note the
placement of the oscillator plate and tripler grid coils
at the upper left, providing inductive coupling between
atages. The tripler and final are also coupled inductively.
Use of a shielded 832-A socket does away with the ne-
cessity for neutralization.
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Fig. 1 — Schematic diagram of the r.f. portion of the 2-meter transmitter using 48-Mec. crystals.

L1 —-12 to 16 turns, No. 28 d.c.c., close-wound, 1§ -inch
dia. (sce text).

J.2 — 8 turns, No. 3003 B & W Miniductor.

Lz — 12 turns, No. 3003 B & W Miniductor, center-
tapped.

L4, Ls—2 turns No. 14 enameled, 124 inches dia..
spaced dia. of wire, center-tapped.

Ls — 3 turns No. 12, l-inch dia., 1 inch long.

J1, J2, J3, J4 — Closed-circuit jack.

RFC — Ohmite Z-0.

No modulator is shown, since any combination
capable of delivering 10 to 15 watts of audio is
satisfactory. The modulator output should be
connected to the feed-through bushings shown in
the lower right portion of the bottom view of the
unit. These terminals are shorted out when the
transmitter is used without modulation. It may
be keyed for c.w. operation by plugging a key into
the final-stage cathode jack, or the cathode of
the tripler may be keyed, provided fixed bias is
inserted in series with J3, to hold the final plate
current to a safe value when the excitation is
removed.

The writer has used this rig extensively in port-
able and mobile work, and also as an exciter for
a higher-powered home station. In field service
it is operated at 20 to 25 watts input, and in con-
junction with a portable beam antenna it has pro-
vided contacts with stations in the first call area,
at distances up to 250 miles. Its performance
on the air, with any of several crystals, has been
comparable to that of transmitters using twice
the battery drain to achieve an cquivalent power-
output level.
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CONDUCTED BY E. P. TILTON,* WIHDQ

HAT 27th again! For the fourth consecutive

month, the lead paragraphs of this depart-

ment are being rewritten to report extraor-
dinary happenings on the 27th of the month.
This is an important date to remember, because
it, gives a good indication of the period to watch
each month, for DX opportunities through the
fall season. Between the 25th and the 27th of
August there were at least three events that are
front-page news to v.h.f. enthusiasts: the first
two-way work between Australia and the Ha-
waiian Islands on 50 Me., the first Mexico-
Argentina 50-Mec. QS0, and a new DX record for
home-station work on 144 Me.

The 50-Me. record passed 5000 miles at 1700
Hawaiian Time, on August 25th, when W7ACS/-
IKH6 at Pearl Harbor worked VK5KL, Darwin,
Australia, a distance of 5350 miles (5349.8, ac-
cording to W7ACS!). Details arc incomplete at
this writing, as the information above was re-
ceived through the coéperation of numerous
relaying stations. To KH6GQ, W5NCH and
WI1EYP, particularly, our thanks for your help!

On the 27th (exact time unknown) XEIKE,
Mexico City, worked LUSDO, Temperiey, Ar-
gentina, on 6. The QSO lasted 35 minutes, most
of which was spent by XE1KE in trying to con-
vince LU6DO that he actually was in contact
with an authentic Mexican station. The distance
is about 4400 miles.

The 27th made history on 144 Mec. also, and
provided your conductor with a thrill equaled
only by the trans-Atlantic QSOs on 50 Mc. last
fall. At 10 p.M. we signed with W1SE, making a
QST regarding the nightly schedule of VE1QZ
{reported in detail elsewhere in this department).
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