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Dimensions:

FREQUENCY (46824) 1v2 x 2 x 47,

Dimensions:
{3834) 114 x 134 x 2-3/167,
(2009, 1) 1% x 13 x 154",

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.

/

FeRQUENCY

Dimensions:
{6173) 1-1/16 x 1% x 3~.
{6174A) 1 x 14 x 2%4™.

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 4Cth STREET, NEW YORK, 16, N. Y. CABLES “ARLAR”’
PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF

For full data on stock yTC transformers,
reactors, filters, and high Q coils, write
for Catalog A,




From this exclusive HIGH
- FREQUENCY filter originates

T | the cleanest signal on the air!

HT-32
Transmitter [exciter

Amateur net $ 67500

Hallicrafters new HT-32 transmitter features
5.0 mec. quartz crystal filter... new bridged- tee
modulator...high stability...gear-drivenV.F.O.

@ Forget your old ideas about SSB sideband energy from audio volt-
signal clarity! The HT-32 establishes age. World'smost stablemodulator,
" entirely new standards with twomajor These and many other features make
- achievements of the world famous your decision clear—compare the
Hallicrafteys laboratories—yours ex- HT-32 with any other transmitter
clusively in the HT-32: available. Your supplier has all the
1. 5.0 me. quartz crystal filter. Re- details. Stop by and see him today.

sult of a 3-year research program,  ADDITIONAL FACTS ABOUT THE HT-32

the crystal filter system now is .
commercially practical at kigh fre- * g& B].'Séli/{-oli)(x’nthg?%):zfd%? 80, 40,

quencies. System cuts unwanted

WHERE THE GESTIDEAS IV
sideband 50 db. or more! ¢ High-stability, gear-driven V.F.O. MO fé?ﬁ g’;{@/{gﬁtﬁ OrN

e 144 watts peak power input.
2. New bridged-tee modulator. e Distortion products down 30 db
Temperature stabilized and com- Or more.
pensated network provides carrier * Complete band switching.
suppression in excess-of 50-db, Pat- ¢ C.T.0, direct reading in kilocycles.
ented diode application develops T.V.1. suppressed.




PASSBAND CONTROL
AND
COLLINS 75A-4

KELATIVE ATTENUAT

The scourge of Amateur reception is
interference from neighboring signals.
The most effective method of dodging
this interference is passband tuning,
and only Collins 75A-4 has it.

With passband tuning, the passband —
which is continuously adjustable ~— is
actually moved around the dial fre-
quency. As may be seen in the draw-
ings at left, the tuned frequency (A)
remains constant while the IF passband
(B) may be moved in either direction
to drop interfering signals (C) *“off
the cliff.” This same action is also
useful for dropping out either high or
low audio frequencies.

Ly

lemmb

Passband tuning also provides an effec-
tive method of selecting sidebands by
merely moving the passband right or
left as in the top and bottom drawings.

20 20 1.0 0 10 20 30 i
oo AERPER . e LOWER, .
FREG.—KC

Passband tuning is augmented by such
other features as the Mechanical Filter
and Rejection Tuning. The Filter’s
steep selectivity will sharply cut inter-
fering signals on the passband’s edge,
and the rejection tuning notch will eli-
minate any single carrier heterodyne in
the passband. These are typical of the
features that make the 75A-4 easily the
best receiver buy on the market.

CREATIVE LEADER IN COMMUNICATION
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Superiative AM-CW and S$SSB with the
3&W MODEL 5100-B TRANSMITTER,
MODEL 51SB-B SSB GENERATOR

Here’s unsurpassed performance on all three . . .
AM-CW and SSB! The Model 5100-B gives you:

® high level push-to-talk AM telephony
® clean CW keying—break-in on all bands

o sparkling SSB combined with the 51SB-B
companion sideband generator

Check all the features built into this fine trans-
mitter: input power of 180 waits CW-SSB,*140
watts AM phone; bandswitched throughout with
integral VFO or crystal frequency control; cover-
age of 80 through 10 meter amateur bands; plus
unitized construction, pi-network final, and inte-
gral low-pass filter. Skillful layout and imaginative
circuitry assure effective transmission of signal
with minimnm harmonic content. Functional de-
sign within the r-f section, careful shielding, filter-
ing, and by-passing are your assurance of the
most dependable TVI suppression.

*Peak envelope

‘Trouble-free operation, ease of control and tun
ing, coupled with excellent quality of signal outpu
with the Model 5100-B are sure to meet the exact
ing requirements of the most discriminating op
erator,

FOR OUTSTANDING SSB PERFORMANCI
on the same amateur bands, combine the 5100-F
with the completely bandswitched 51SB-B com
panion sideband generator. Powered by the trans
mitter, the 51SB-B can eisily be hooked up to th
5100-B in less than a half hour, Tuning and opera
tion are a breeze, with no test equipment requirec
for installation or operation. And you’ll begis
immediately to enjoy such features as: voice oper
ated control, push-to-talk, speaker deactivatin;
circuit, true unitized construction, and TVI sup
pression,

*Net ; Model 5100-B Transmitter................ $475.0(
Price { Model 51SB-B SSB Generator........ $265.0(

FOR SPARKLING 88SB WITH YOUR PRESENT TRANSMITTER
<+ THE B&W MODEL 5iSB SIDEBAND GENERATOR

Enjoy superb single sideband_trans-
mission just by adding the Model
51SB generator to your present B&W,
Collins, Johnson, or other commer-
cial or composite home built trans-
mitter, Using factory engineered
mgodification kits and step-by-step in-
structions, yowll find it easy to
achieve outstanding SSB operation

*All prices subject-t0 change without natice

on all the amateur phone frequencies
80 through 10 meters provided by
your present transmitter, And the
self-powered Model 51SB gives you
all the advanced features of the
Model 51SB-B generator.

*Net Price: Model 51SB SSB Gen-
erator $279.50

BARKER & WILLIAMSON, INC.

Bristol, Pennsylvania




Calibration
on the

100 K.C. FREQUENCY STANDARD

A dependable secondary frequency standard is

Z-6 A
100 K.C.

a MUST for today’s amateur station ... to deter-

mine band-edge...to keep the VFO and receiver
properly calibrated. Now you can buy a really
dependable, commercial-quality PR 100 Kec.
Crystal at reasonable cost. The Type Z-6A is
hermetically sealed, razor-accurate, uncondi-

tionally guaranteed. Get it at your jobber.

st :&@ 12

EXPORT SALES: Royal National Company, Inc., 250 W. 57th Street, New York 19, N. Y., U.S. A,




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio club reports are alsa desired by 8CMs for inclusion in QST. ARRL Field Organization station appointments are

available in the
applications for

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

Colorado *
1itah

Wyoming

William R. Haskin
James L. Nixon
James A, Masterson

Alabama
Fastern Florida*
Western Florida

Joe A.Shannon
Andy B. Clark
Edward 1, Collins

Lreorgia w William Kennedy
West Indies (Cuba-P.R.-V.I.} KP4DT William Werner
Canal Zone KZSWA P. A White

—SOUTHWESTERN DIVISION.
108 Angeles WOCMN  William J. Schuch 670
Arizona W70IF Cameron A, Allen
San Diego WhlLRO Don Stansifer
Santa Barbara W6(QIW William B, Farwell

WEST GULF DIVISION ..

Northern exas WSTFP Thacker

Oklahoma WSGIQ
OEM

Ewing Canaday

ATLANTIC DIVI7SION

ROCKY MOUNTAIN DIYISION

SOUTHEASTERN DIVISION

s shown to qualified League members. These include ORS, OES, OPS, OO and OBS, SCMs also desire
, EC, RM and PAM where vacancies exist. .All amateurs in the United States and Canada are invited

Hastern Pennsylvania W3IPYF [ larence anyder 17 Porter S Baston
Maryland-Delaware-D. C. WJIPRL ], 3707 Woodbme Ave. Baltimore 7, Md.
Southern New jersey K2BG. Herbert (, Brooks 80() Lincoln Ave, Palmyra
Western New York K2HUK Charles T. Hansen 1 Rosermont Nrive Bufifalo 21
Western Pennsylvania W3G|Y John ¥, Won:kxew icE M (xlenwo«)d Drive Ambridge
I NTRAL DIVISI N
[llinois WovVIX (reorge :chrclbor 239 S Scoville Ave. Oak Park
Indiana WONTA Seth 1, Baker 276 West Sumner Ave, Martinsville
Wisconsin WOROM Reno W. (metqch 920 S, 7th Ave, Wausau
KOTA DIVISION
North Dakota WYKTZ Elmer J. (rabel Hankinson
sSouth Dakota WOFLP Les Price Custer State Park Hermosa
Minnesota WUKLG Robert Nel%on P. (). Box 425 Dassel
ELTA DIVISION ; _
Arkansag WS7Z72Y tlimon M, (xomzs 2.0, Box 207 Oseeola
L.ouisiana WS5EMO T hnmas J. Morgavi 3409 Beaulieu St, Metairie
Mississippi WSWZVY Julian ¢ Blakely 525 So. Main St. Greenville
Tennessee WASCEF arry C. Sim; 1863 So. Wellington St., Memphis
_ (,REAT L&KES DIVISION
Kentucky WAKKW  Albert M. Barnes &30 Third Ave. DNayton
Michigan WSRAE Thomas (5. Mitchell 109 Liberty Buchanan
Ohio WBSAL Wilson E, Weckel 2118 Tuscarawas St., W. Canton 8
_HUDSON DIVISION
Jastem New York W2EFU George W, Tracy 1138 North Country Club Drive Schenectady
N, V. . & Long Island W2TUK Harry J. Dannals 139 East Zoranne Drive Farmingdale, L. L.
Northarn New Jersey W2VQOR Lloyd H. Manamon 709 Seventh Ave, Asbury Park
MIDWEST DIVISION
iowa WpPBNDR Russell B. Marquis 807 North Fifth Ave. Marshalltown
Kansas WpICY Barl N, Johnston Hl)l)( rest Drive Topeka
Missouri WUOGEP James W. Hoover 15 Sandringham Lane Perguson 21
Nebraska W@CBH  Floyd B. Campbell 203 h'S North Platte
— NEW ENGLAND DIVISION.
(onnecticut * WITYQ Victor L. Crawford RFD 5, Stadley Rough Rd. I)anbury
Maine WIBPI/VYA Allan D. Duntley - Casco
Eastern Massachusetts WI1ALP Frank L. Baker, jr. 61 Atfantic St. North Quincy 71
Western Massachusetts WIHRV Oshorne R, McKcrazhan 22 Mutter St, biasthampton
New Hampshire WIAIY John Arthur Knapp 15 Morth State St. Concord
Rhode Island WIVXC Mrs. June R, Burkett 24 Roger Williams Ave. Rumtord 16
Vermont WIOAK Mrs. Ann L. Chandler RFD 2 Barre
NORTHWESTERN DIVIQI()N
Alaska KL7AGU Dave A. Fulton 03 Anchorage
daho WI7RKI Rev, Francis A. Peterson Box 06 Preston
ontana W7NPV /WXI Vernon 1. P Box 971 Harlowton
Oregon WY7ES] FEdward 11901 Powell Blvd, ortland
Washington WIFIX Victor 5. Gish 511 Fast 71st St. Seattle §
PACIFIC DIVIS TON
Hawaii KHoALD Samuel H. Lewbel P.O). Box 3564 Honolulu
Nevada W7JLV Albert R, Chin P Box 14 eno
wmta Clara Valley W6YHM . Donald Eberlein PO, Box 372 Los Gatos
Hast Bay WEFDT Rogcr L. Wixson 3018 Berlin Way Oakland 2
n Branusco WaGGT Walter A. Buckley 901 (irafton Ave. san Krancisco 12
cramento Valley W6IDN Harold [.. Lucero 1113 Elinore Ave. Dunsmuir
n foaquin Valley WoJPU Ralph Saroyan 3639 Mono St., resno
ROANOKE DI’VIGION
North Carolina W4RRH Riley Fowler Box 143 Morgantown
south Carolina W4HMG Brvson L. McGraw 227 Kalmia Road Columbia
Virginia WIKX | John Carl Morgan /o Radio Station WEVA, Box 269K redericksburg
West Virginia wsrQQ Albert H. Hix 1()13 Belmont St. Forest Hills, (,ha.rleqtonci

2 W. Cuhanas
931 Childs Ave,, ,O. Box 1045
851 Bon Ave.

tolorado Springs
Ogden
Casper

41 Yenape Tirive

1003 E. Blount St, .
459 Fairway Hill Drive, 3.E,
563 Ramon Llovet

Box 82

{Cottondale
Miami Springs
Pensacoia
Atlanta
Urb, "i ruman,

Rio Piedras, P. R.
(iamboa

7 Beck Ave,
Maryland Ave.
4427 Pescadero
94} GGrapevine Road

North Hollywood
Phoenix

San [ego 7

Oak View

4700 West Hanover
919 Stanley

Lallas
Stillwater

Portaxe ia Prairie, Man,

Southern Texas WSO an K. Eggleston 1109 Vernon Drive Corpus Chriati

New Mexico WSEPB Einar H. Morterud 2717 Quincy 5t., N.E. Rel Air Albuquerque
CANADIAN DIVISION . —

Maritime VEIWB D. K. Weeks R.R. 3 St, Stephen, N. B,

Ontario VEING Richard W, Roberts 170 Norton Ave. Willowdale, Ta

Quebec VE2GL Gordon A, Lynn R.R. No. 1 Ste. Genevieve de

Alberta VE6M Sydney T. Jones 10707-37th Ave. Edmonton, Alt

griiish Columbia Peter M. McIntyre Q81 West 26th Ave. Vancouver, B. C.

ukon - P
Manitoba John Polmark 109-13th, N.W.
Saskatchewan v F.SHR Harold R. Horn 1044 King St. Saskatoon

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

Faronto, Ont.
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Performance and dependability
were key words in the Halli-
crafters laboratories when the
HT-33 was on the drawing
boards. That's why our engineers
insisted on new, costlier ceramic
power tubes. Result: another
Hallicrafters first that means
consistently higher performance
over a longer life,

Here’s what ceramic tubes mean
to you: 100 watts greater plate
dissipation. Greater overload
safety. Unbelievable ruggedness
(they’ll withstand repeated 11
milli-second shocks of 50g) and
reliability. Advanced design, loo.
Notice the clean lines, the com-
Dactness of the HT-33—just 1234

i

New ceramic tubes assure longer
life—greater dependability
Ultra-compact new HT-33 kilowatt

amplifier first to employ extra-safe,
extra-long-life ceramic power tube

pitimert

You allicratings va.

X LTHIIE TR

inches high, for trim table-top
application. See it, and compare
these and other features, at your
supplier’s today.

MORE FACTS ABOUT THE HT-33

e Six amateur bands: 80, 40, 20,
15, 11-10 meters

¢ Simplified tuning: greater
power transfer and higher har-
monic attenuation.

s Lowdriverequirement:8 watts
P.E.P. will drive to full KW

¢ New type Neon Indicator light
for fuse overload.

o QQuieter operation: higher per-
formance allows- low speed
blower.

hallicraﬂers |

HT-33
Linear Kilowatt amplifier

Amateur Net 577500
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THE R ME RICAN
RADIO RELAY

s a noncommercial association of radic amateurs, bonded for

the promofion of inferest in 1 radio

on its board.

licensed amateyrs.

frative headquarters at West Harlford, Connecticut.

Past Presidents

GEORGE W, BAILEY, W2KH, 1940-1952

Officers
Moorhead, Minnesota
£.0. Box 586, Odessa, Texas

38 Lo Salle Road, West Hariford, Connechcut

Vice-President - .
37 Brocd St., Westf;eld Massachusetts

Secretary + + « o
38 La Saolle Roud Wesf Hartford, Connecticut

38 Lq Sulle Road, West Hartford, Connecticut

* % e we

38 La Salle Road West Hartford, Connechcut

lé_Connect:wt Ave., Washingfon

experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legisiative matters, and for
the maintenance of fraternalism and o high standard of conduct,.

It is on incorporated association without capltal stock, chartered
under the laws of Connecticuf. Its affairs are governed by a Board
of Directors, elected every two yeais by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership

*Of, by and for the amateur,” it numbers within its ronks prucﬂ‘
cally every worth-while amateur in the nation and has o history of - -
glorious achievement as the standard-bearer in amateur affairs,

Inquiries regarding membeérship are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowlédge of the code are not
prerequisite, although full voting membershgp is granted only to_

All general correspondence should be addressed to the udminis-

HIRAM PERCY MAXIM, WIAW, 1914~1936
EUGENE C. WOODRUFF, WBCMP, 19361940

President . . . . . . . . . GOODWINL DOSLAND, WOTSN
First Vice-President . .. . . . WAYLAND M. GROVES WENW
Vice-President . . . . . . . . . FRANCIS E. HANDY, W1BDI

. . . . PERCY C. NOBLE, WIBVR

.« A, L BUDLONG, WIBUD

Treasurer . . .. . DAVID H. HOUGHTON

General Monager , . . . . . . . A L BUDLONG, WIBUD |
Communications Manaoger . . . i FRANCIS E. HANDY, W 1BDI
Technical Director . . . . . . . GEORGE GRAMMER, WIDF -
Assistant General Manager . . . .“JOHN HUNTOON witvQ
Assistant Secretaries . . . .. Vs + 7o LEE AURICK, WIRDV_ :
.PERRY F. Wﬂ.llAMS WIUED

GeoeruICounsel G S e s PADL M ‘SEGALVIY‘
2 A ol i

DIRECTORS

ALEX REID.. ., 0vrussrusrnrsrernsns .VE2BE
240 Logan Ave 8t. Lambert,, B. Q.
Vice-Director: Willlam R. Savage...... VEGEO
33 10th 8t. N, Lethbridge Alta.

AtHantic Division

GILBERT L. CROSSLEY......,..... W3YA
Dept. of E. E ., Penna. State University
Stute College, Pa.
Vice-Director: (harles O. Badgett...... WILVE
725 Garden Road, Glenside, Pu.

Central Division

JOHN ¢, DOYLE,.....o.c0iiuriensss WIGPI
4331 N. Wildwood Ave Milwaukee 11, Wis,
Vice-Liirector: Cieorge F. Kelth...,.... WIQLZ
RFD 2, Box 22 A, Utiea, Il
Dakota Division
ALFRE GOWAN. .. .. ouh.ee 'gPHR
1012 bouth Willow Ave., biuux Falls,
Vice-Lirector: Forrest Fryant.......... WHFDS

6840 Harrlet Ave,, aneapalls Minn,

Delta Division

VICTOR (?fANI FIELD . . i sennn WS5BSR
0x 965, Lake Charles, La.

Vic&-l)treclor Milton W. Kirkpatrick,.... WSKYC
4914 Floynell Dr., Baton Rouge. La.

Great Lakes Division

JOHN H. BRABB. ..o irunscinnn WSSPF
708 Kord Bldg., Detrolt 26, Mich,
Vice-]ﬂrermr Robert L. Davis_....... WBEYE

247 Highland Ave balem, Ohio
Hudson Division

GEORGE V COOKE, JR........... wW20BU
31 289 St. Bellerose 28, N. Y.
Vioo—l)ireczor Lloyd H. Manamon...... W2VQR

700 Seventh Ave., Asbury Park, N. J.
Midwest Division

ROBERT W DENNISTON........ WONWX
Box 631, Newton, lowa
Vlw—Directnr Sumner H b‘ost ......... WOGQ

New En gland Division

MILTON E. CHAFFFE.............. WI1EFW
53 Homesdale Ave.. Southington, Conn.
Vice-Director: Frank L. Baker, ir..,...... WIALP

91 Atlantic 8., N. Quiney 71, Mass.
Northwestern Division

V(oe-uirector Hnw.mi &, P le W70R
3434 74th Ave., 8.E., Mercer 1sland, Wash.
Pacific Division

HARRY M. ENGWICHT
770 Chapmau, Ban Jose

Vice-Director: Harold I.. Lucero......... WﬁJDN
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Roanoke Division

Vﬂoe-mrector Thomas H, Wood........ WLANK
1702 N, Rhett Ave., North (‘lmrleqtou, 8. C.
Rocky Mountain Division

CLAUDE M, MAER, JR
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“It Seems t0Us...”

T.LS.

For many years the League has made avail-
able to its members a Technical Information
Service; without charge, » member may write
Hg. concerning any technical problems he may
encounter in building ham gear, and receive
as detailed an answer as the volume of work
permits. We are now handling TIS letters at
the rate of more than 4,000 per year, most of
them containing several questions. To enable
us to continue this service in a form most use-
ful to you, the members, we'd like to offer a
few suggestions that will help both you and us
toward that end.

In most cases, the information is more com-
pletely detailed in a QST article or the Hand-
book than we could possibly cover it in & letter.
For this reason, it would save many a ham
(and us!) a lot of time if he would study
previously-published material, particularly in
the Handbook, before writing. Then, if there
is something that he doesn’t understand, his
Jetter to the TIS will pay the biggest dividends
because his answer will be concentrated on
information most useful to him.

From time to time, we receive requests for
complete diagrams of a transmitter or receiver
according to some specific tube line-up, or
containing certain features that the hain thinks
he wants. Aside from the fact that such a dia-
eram, complete with values, would consume far
more time than TIS or any other ** free’’ service
could possibly devote, a cireuit diagram by no
means assures that the equipment will work
satisfactorily when wired according to the
diagram. The Handbook covers the principles
of circuit design in detail. For those who feel
incapable of applying these principles to in-
dividual design, the best bet is to follow
the plans of equipment that has been built and
tested and described in QST or the Hand-
hook.

Many letters, of course, refer to trouble-
shooting. Such questions relating to manu-
factured equipment should be addressed to the
manufacturer, since he is in a much better
position than we are to be of greatest aussist-
ance. Trouble-shooting questions relating to
other equipment should be accompanied by as
much information as to circuit and behaviour

as possible. Trouble-shooting by mail is vastly

more difficult than a diagnosis which can be
made on the spot.

One more suggestion which will “help us to
help you” is to put your questions on a sheet
or sheets of paper separate from other Hq.
correspondence. If your query is a postscript
on a membership renewal ecard form, or
squeezed in at the bottom of a DX log, it
probably won’t get lost-—but it will take
more time to get un answer back to you than
if the questions can go directly to the Technical
Department. And, please — include your full
name and address; a letter signed “Doc,
WIXYZ,”’ only takes additional handling
time leafing through the Call Book.

Incidentally, not one ham in a hundred takes
the trouble to tell us whether or not the sug-
gestions we make solve his difficulties. Just
a few lines on a posteard would not only let
us know if we were of assistance, but would
{1elp us in solving similar difficulties for other
ams.

THE AMATEUR'S CODE

ARRL’s Board of Directors feel that, partic-
ularly with the current rapid growth of ama-
teur ranks, our newcomers ought to be more
fully exposed to the standards and traditions
which have been part of our history. As one
meuns to that end, we publish herewith “The
Amateur’s Code.”” Drafted by Paul M. Segal
{(now ARRL General Counsel) many years ago
when he was 9EEA out in Denver and also a
Board member, today it still remains a creed
which every amateur should follow to keep our
standards high.

The Amateur is Gentlemanly . . . He never
knowingly uses the air for his own amusement
in such a way as to lessen the pleasure of
others. He abides by the pledges given by
the ARRL in his behalf to the public and the
Guvernment,

The Amateur is Loyal . . . He owes his
amateur radio to the American Radio Relay
League, and he offers it his unswerving loyalty.

The Amateur is Progressive . . . He keeps
his station abreast of science. It is built well
and efficiently. His operating practice is clean
and regular.



The Amateur is Friendly . . . Slow and
patient sending when requested, friendly ad-
vice and counsel to the beginner, kindly
assistance and codperation for the broadeast
listener; these are marks of the amateur
spirit.

The Amateur ts Balanced . . . Radio is his
hobby. He never allows it to interfere with any
of the duties he owes to his home, his job, his
school, or his community.

The Amateur is Patriotic . . . His knowl-
edge and his station are always ready for the
service of his country and his community.

A.R.R.L. NINTH NATIONAL CONVENTION

The Convention Committee of the ARRL
Ninth National Convention to be held in Chi-
eago, August 30, 31, and September 1 — the
Labor Day weekend -—— i8 hard at work to make
this convention the largest und most compre-
hensive get-together in the history of ham radio.

Three floors of the famed Palmer House have
been reserved for meeting rooms and exhibits,
and special rates for rooms have been obtained
for convention registrants and their families.
Every room is air-conditioned, and for those
registering in a group of four or more, dormitory-
style accommodations have been arranged at
a rate of $3.00 per night: for families of four or
more, including extra beds and roll-aways, a
special rate of $16.00 per night. All rooms with
single occupant, $9.00 per night: single with
double bed, $14.00; with twin, $15.00. Requests
for room reservations should be made to the
ARRL National Convention, Palmer House,
Chhicago, 1.

tne of the outstanding features of this three-
day event is that all activities, including housing,
will be under oue roof. Scores of exhibits hy
manufacturers, dealers, and Armed Forces repre-
sentatives will be on display in the spacious ex-
hibition hall of the Palmer House.

Registration is $10.50 each when made hy
mail in advance, or $12.50 each if paid on the
day of arrival. This includes admittance to all
activities of the convention, the Saturday night
show, and the Sunday night banquet. For those
unable to attend the bhanquet, the rates are
$5.50 and $6.50. Advance registrations may be
made by sending check or money order to the
Treasurer, Chicago Area Radio Club Council,
Inec., P. O. Box 6797, Chicago, 11l

ARE YOU LICENSED ?

® When joining the League or renewing
your 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 classification.
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COMING A.R.R.L- CONVENTIONS

March 8-9 — Michigan State, Grand
Rapids

June 1-2 — Oklahoma State, Tahlequah,
Okla.

June 7-8~9 — Dakota Division, St. 'aul,
Minn.

July 2728 — West Gulf Division, San
Antonio, Texas

August 16-17-18 — Southwestern Divi-
sion, Long Beach, California

August 30-31-Sept. 1 — ARRL National
Convention, Chicago, 1llinois

ARRL. MICHIGAN STATE CONVENTION
Grand Rapids, Michigan — March 9, 1957

The 10th annual ARRL Michigan State
Jonvention sponsored by the Grand Rapids
Amateur Radio Association will begin Saturday,
March 9 at the Manger Rowe Hotel in Grand
Rapids. The committee promises a1 memorable
get-together with a prominent speuker high-
lighting the program. An entertaining program is
also planned for the XYL, in addition to the
YLRL meeting. Featured will be meetings on
MARS, Emergency Corps, and s.8.b. Perhaps you
will recall the tremendous Swap and Shop. This
véar, it should be bigger thau ever, und vou won't
waatt to miss it. FCC examinations and » Mobile-
Judging contest will round out a day of interest
to all.

HAMFEST CALENDAR

Illinois —The Tri-Town Radio Amateur ('lub, Ine.
will celebrate its 26th Anniversary at a dinner on March 16.

Tu celebrate its 25 yvears of continuous ARRL affiliation
and group activity, elub members and former members will
gather at Surma's Restaurant in Homewood on the evening
of March 16. Following the dinner, the evening will be
spent in renewing friendships with old members who are no
longer active in club affairs, as well as those who no longer
rugide in the areu, with plenty of reminiscing for the XY Ls,
too.

Attendance wil be limited to 175 persons, with ticket
sale priority to present and former club members. A limited
block of tickets will be available to members of other Chi-
eagoland amateur clubs who may desire to participate.

Tickets for the dinner are 83.25 per person, Former mem-
bers of the club are invited to send their remittances and
request for motel reservations if desired to; WOCONTF, Ver-
non B, Smith, 1337 Vincennes Road, Chicago Heights, Ill.,
Club Secretary, or to Ticket Chairman W9FRZ, John S,
Brown, 1811 Cambridge Road, Homewood, iil. Ticket sales
will elose March 9.

Ohio — Baturday, April 6, at the Dayton-Biltmore
Hotel, Dayton — the Dayton Amateur Radio Association
will sponsor its ynnual Hamvention. This get-together is
one of the most widely-attended, largest and finest held
anywhere. The duy-long program will again feature out-
standing speakers on all phases of ham radio, SBeveral ex-
erllent forums will be held throughout the day for I X-ers,
Novices, v.h.f., ete. Bring the XYLs, as a fine program has
been prepared for them. As in the past, the Grand Banquet
will terminate the affair. Plan now to be one of the more
than 2000 who will attend. Tickets are $5.50 in advance,
including the Grand Banquet, up to and inciuding April 3 —
after this date, $6.00. Reservations, more information, and
an attractive brochure may be obtained from [D.A.R.A.,
P. O. Box 428, Dayton, Ohijo.

QST for




Tropospheric Scatter Techniques for the
Amateur

An Examination of the Potential of Tropospheric Scatter
Communication at 144 Mc. and Up

BY DEAN O. MORGAN,* W2NNT

to the radio dictionary. It describes u new

technique of point-to-point propagation that
has revolutionized the old concepts of communi-
cation. Admittedly, scatter has been a contro-
versial subjeet among scientists, even those who
have been working with it for some years. Thus,
adaptation of seatter techniques to amateur com-
munication may well offer us further opportuni-
ties for contribution to the advancement of the
comunications art.

Actually there is nothing really new about this
type of transmission. Amateurs have been using
forms of scatter for years, though, unfortunately,
not many of us recognized what was going on at
the time. For this reason it might be well to ex-
plain just what scatter is, In plain and simple
language, and to show how we can make use of it,
in amatenr v.h.f. communication.

T'wo of the most common eoncepts of commu-
nication are shown in Fig. I, drawn on an are that
represents the earth’s curvature. The first is

THE WORD SCATTER I8 a fairly recent addition

N\
,Asmp zonz—:\—\»\ /A-éilp ZONEA\

~—— SKIP TRANSMISSION = 500KC. TO 30MG,
=== LINE OF SIGHT TRANSMISSION~ 30MG. TO INFINITY

7ig. I — Two principal forms of propagation are skip,
which invoives reflection from an ivnospheric layer, and
line-of sight, which is essentially a local-communica-
tions medium.

called skip transmission. It is used for communi-
cution over distances {rom under one hundred to
several thousand miles, and on frequencies from
500 ke. to 30 Me. 1t involves reHlection of the
wave from one or more of the ionospheric layers
far above the eurth’s surface.

The second is known as line-of-sight transmis-
sion. It is the means of short-distance communi-
cation on frequencies from sbout 30 Me. up.
Normal reliability for commercial use is predi-
euted on fransmission paths of about 40 miles,
over open terrain, where it provides very strong
steady signals with low power. Even though line-
of-sight transmission was onece supposed to be the
ultimate in relisbility at such a distance, dueting,

#40 Pi;xe Ridge Circle, North Byracuse, Ne;\; Yofk.
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refraction and magnetic disturbances eause black-
outs to the degree where over-all reliabilities
above 90 per cent are rare. Where extreme reli-
ability is required, neither line-of-sight nor skip
transinission can be depended on entirely.

In the process of observing the peculiarities of
line-of-sight transmission, unexplained high sig-
nal levels were received consistently at distances
far beyond the horizon, These signals could not
be traced to tropospheric bending, ducting, knife-
edge refraction, or to K- ovr F-layer skip. This
ability to work well bevond the theoretical limit
of v.h.f. propagation was also well known in ama-
teur v.hf. circles. Studies were made of many
such observations, and from these Dr. Booker
and Dr. Gordon of Cornell University evolved
the theory of v.h.f. seattering.! Trial and error
experimentation has substantiated the Booker-
Gordon theory, in large part.

Forms of Scatter

There are two general types of seatter trans-
mission. One is known as forward propagation
tropospheric sealter and the other as forward prop-
ugation ionospheric seatter. Both are often referred
to as beyond-the-horizon transmission. Much has
been written about ionospheric seutter in QST,2
so0 it will not be dealt with here. I will, however,
differentiate between the two, and show methods
by which tropospheric scatter systems may be
set up on 144 Me. and higher frequencies. From
the calculations systems may be planned for any
frequency above about 100 Me.

lonospheric scatter is useful mainly for dis-
tauces of 600 to 1300 miles, and on frequencies in
the 25-70-Me. region, with bandwidths of less
than 50 Ke. The bundwidth restriction is the re-
sult of multipath propagation, which results in
the selective fading distortion so well known on
lower frequencies.

As its name implies, tropospheric scatter makes
use of eddies in the tropospherc ? to sccomplish
bending. Frequencies all through the v.h.f. range,
and up to infinity can theoreticully be used. Most
present usages are in the 400-1000-Me. range,

t Booker and Gordoen, * A Theory of Radio Scattering in
the ‘Troposphere,” Froe, IRE, April, 1950, p. 4. The
theory was interpreted for amateur readers by Nloore,
“Over the Hills and Far Away,” @ST, Feb., 1951, p. 13.

2 Moynahan, “ V.H.F. Scatter Propagution and Amateur
Radio,” @S7, March, 1956, p. 43.

% Tropospheric scattering masses are aetually more rom-
plex in structure than this shisple definition implies. ¥or
readers seriously interested in ionospheric and tropospheric
scattering masses, the ** Seatter Propagation lssue’ of IRE
Proceedings is recommended (Oct., 1955),
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with some work having been done at lower and
higher frequencies.

Recently the trend has been to frequencies in
the lower 300-Me. region. Bandwidth is limited,
theoretically, to & maximum of four or five mega-
cycles, but in practice it has been extended
0 as much as 20 Mc.* In general, distances up to
400 miles or so can be covered with a well-
designed system, but there is reason to believe
that this is not the practical maximum, and that
ranges may eventually be extended to 1000 miles
oF more.

How the tropospheric scatter signal is propa-
gated is shown in Fig. 2. In effect, the primary
wavefront passes through an area of the atmos-
phere that is turbulent. This turbulence can be

Fig. 2 — Tropospheric scattering takes place when
the radiated wave enters a region of atmospheric tur-
bulence. The energy is scattered in all directions, a small
portion returning to reach well beyond the visnal
horizon.

likened to the eddies in a moving stream. The
energy is reradiated in all directions (arrows) in
the area of turbulence, and a small part of it is
returned to the earth at points far beyond the
visual horizon. The effect is not unlike that of a
sharp light beam entering fog or smoke.

Planning a Scatter System

A typical scatter communications system is
shown in Fig. 3, which gives the factors that must

SCGATTER SYSTEM TERMS

ANTENNA ANTENNA
Gta e
TRANSMITTER | e LINE_| RECEIVER
T [

" ¢
&S

o

Fig. 3 — Typical scatter system, and definitions of
ferms involved in its effectiveness.
P; — Transmitier power above 1 watt, in db.
(Gin — Transmitting antenna gain, in db.
) — Distance between antennas, in miles.
Greo — Receiving antenna gain, in db.
I -~ Losses in transmission lines. in db.
P, — {nput power to receiver below 1 watt, in db.
S/IN — Signal-to-noise ratio, in db.

be taken into account in determining its effective-
ness. These include the transmitter power, un-
tenna gains at both ends of the svstem, the line
losses in the antennas, the distance between
them, the power input to the receiver, and the
signal-to-noise ratio. Also required are the sys-
tem bandwidth and the receiver noise figure.

These terms are largely self-explanatory, with
the exception of the input to the receiver, P,
which is determined from

P. = KTB — NF — (S/N)
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where KT'B is the thermal noise, expressed in db.
below one watt, NF is the receiver noise figure
in db., and S/N is the signal-to-noise ratio in db.
With the use of these terms the performance of
a seatter communications circuit can be predieted
with a fair degree of accuracy. Let us assume that
we want to set up a scatter system on 144 Me.
We have a transmitter delivering 200 watts of
power, transmitting and receiving antennas with
gains of 10 db. each, and line losses totalling 4 db.
over-all. We feel that a 10-db. signal-to-noise
ratio will be adequate. The veceiver will have a
noise figure of 6 db., which is readily obtainable
at 144 Me. All the factors given in Fig, 3 ave now
available, so we can find the distance over which
this combination will operate satisfactorily.
Caleulation of the receiver input power, P, ia
greatly simplified by the determination of the fuc-
tor KTB from the Table below. Thermal noise is

100 | 10 I 100|110 1
Bandwidth: | Me. | Mec. | Me. | ke. | ke. | ke.
KTB in dh.
below 1 watt:| 124 | 134 | 144 | 154|164 | 174

directly related to bandwidth. If the bandwidth
is one megacycle, KTB is approximately 141 db.
below one watt. If the bandwidth is decreascd
ten times, the value of KTB increascs by 10, and
s0 on. For amateur work, a bandwidth of 10 ke.
is certainly more than adequate. From the table,
we see that this bundwidth will yield & KTB of
164 db. below one watt. The receiver input power
i thus
P = KTB — NF — (8/N)
= 164 — 6 — 10, or
148 db. below 1 watt.

Our transmitter power output, 200 watts, is
23 db. above 1 watt. Transmitting and receiving
antennas add 10 db. each, for 20 db. more. Line
losses subtract 4 db., leaving a total system gain
of 187 db. This system gain may then be used in
the nomogram, Fig. 4, to determine the distance
over which it will work. The figures in the middle
column of the nomogram are propagation losses
for free-space scattering between isotropie an-
tennas. By laying a straightedge at the frequency,
144 Me., right, through the 187-db. loss point, we
find that 180 miles is the approximate distance
over which our equipment will cover in com-
munication by tropospherie scattering,

[t should be noted that there are other gains
and other losses that must be taken into account
hefore a really acceurate estimate can be made of
the nature of a scatter path. One gain results from
the fact that the nomogram is based on isotropie
antennas: therefore another 2.3 db. gain can be
assumed if our antenna gains were in reference to
half-wave dipoles. A possible loss results from the
presence of galactic or manmade noise, neither of
which is included in the calculations. Cloupling
and line losses may be difficult to determine aceu-
rately in amateur installations.

These are known in engineering circles as
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Fig. 4~ Nomogram for estimating performance of a
seatter cireuit. Slanting line represents example given in
text.

“fudge factors” -—-items that are difficult to
measure accurately, but which can affect the re-
sults of any system pianning appreciably if they
happen to add up in one direction or the other.

Now we have other contingencies sneaking up
on us. Fig. 5 shows what may be expected in the
way of signal variations. with regard to percent-
age of time. This is commonly referred to as a
reliability curve. It shows the percentage of total
time that any given median level will be exceeded.
As can be seen, the signal level will be at least 6
db. above the predicted value 10 per cent of the
time. 1t will be no more than 8 db. below the
predicted value 90 per cent of the time, and no
more than 38 db. below the predicted value 99.99
per cent of the time. From this curve we can see
what needs to be added to the figure we got from
our nomogram, if we want very high degrees of
reliability. Amateurs are seldom concerned with
such reliability, so the discouraging figures shown
for the relinbilities greater than 90 per cent need
not worry us.

Reliability better than 50 per cent is probably
rare in amateur communication, but if we want
to go up to the 90 per cent figure, we need only
pick up another 8 db. somewhere in our circuit.
There are many ways by which this might be
done. Powcer increases, higher antenna gains, im-
proved receiver noise figure, and the employment.
of diversity techniques are some of the means by
which reliability on experimental v.h.f. scatter
circuits have been pushed to the almost infinite
figure of 99.999 per cent.

In the example given, we could pick up at least
5 db. through increasing power to the legal limit.
We might get 4 db. more at each end by antenna
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improvements, for a total of 8 db. Going to single-
gide-band techniques could yield another 9 db.
Doing all these things would net us 22 db., and
push our reliability up to well over 99 per cent.
Or it would extend our transmission distance,
with the previous reliability, out to nearly 350
miles. Going to diversity techniques, a step be-
yond most amateurs’ capabilities, could push the
effectiveness of the system out still further. Use
of narrow-band reception and c.w. transmission
with high stability are possibilities that should
not be overlooked.

The expected signal level of Fig. 5 includes all
the common types of signal variations, such as:

1) Scintillations having a time duration of the
order of one to ten cycles per second. These are
seldom less than 5 db., and may be as much as 25
db. These may be nearly eliminated by the use
of either space or frequency diversity. Audio
filters in the output also may greatly reduce the
effects of scintillations on intelligibility.

2} Diurnal Fluctuaiions ranging from 5 to 10
db. from day to night are fairly common. These
should be allowed for if reliable communication is
needed over a 24-hour daily schedule, but they
can often be avoided in amateur scheduling.

3) Seasonal Variations may provide as much
ag 20 db. more signal in summer than in winter,
in middle latitudes. This can be represented as
10-db. improvement with respect to the median
of Fig. 5. Up to 15-db. improvement over the

SIGNAL LEVEL (REFERRED TO MEDIAN)
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| Fig. 5— Reliability curve for a seatter communica-
tions system without diversity techniques.

values in Fig. 4 appears to be realizable in tropical
areas like Southern Florida, during most of the
year. The latitude of South Carolina should add
5 to 10 db. The values are approximate for the
latitude of New York, while upper Canada would
have to subtract about 10 db.

Antennas

Using double or triple diversity reception will
nearly eliminate scintillations, us well as provide
2 to 4 db. more signal. Space diversity might be
applicable to some amateur installations. It in-
volves two or three antennas spaced at least 6
wavelengths center to center, a combiner or
switcher, and two or three receivers.

(Continued on page 148)
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Parallel Dipoles of 300-Ohm Ribbon

An Easily-Constructed Multiband Antenna System

¢ BY L. RICHARD,* ON4UF

@ This article deseribes a neat and easy
way of making a multiband antenna of
the parallel-dipole type. 1f the necessary
space is available, an 80-mecter dipole
of heavy wire can be added, and the
assembly described here suspended
from it.

HE idea of several dipoles, each cut for a
Tdiﬁerent band, connected in parallel and fed

with a common feed line to make a multi-
band antenna is not new. The principle has been
discussed in earlier issues of QST.1

There are, of course, many ways to build such
an antenna. In the scheme shown in Fig. 1, the
congtruction has been simplified by making use
of 300-ohm ribbon transmission line. A single
length of ribbon makes two dipoles. Thus, two
lengths, as shown in the sketch, serve to make
dipoles for tour bands. Ribbon with copper-clad
steel conductors (Amphenol type 14-022) should
be used because all of the weight, including that
of the feed line, must be supported by the upper-
most wire.

Two pieces of ribbon are first cut to a length
suitable for the two halves of the longest dipole.
Then one of the conductors in each piece is cut
to proper length for the next band higher in
frequency. The excess wire and insulation is
stripped away. A second pair of lengths is
prepared in the same manner, except that the
lengths are appropriate for the next two higher
frequency bands. :

A piece of thick polystyrene sheet drilled with
holes for anchoring each wire serves as the central
insulator. The shorter pair of dipoles is suspended
the width of the ribbon below the lunger pair by
clamps also made of poly sheet. Intermediate

inner ends of the dipole scetions are wired to-
gether and to the transmission line which is
anchored on the central insulator. All joints are
soldered and coated with coil dope.

Dimensions, as determined both on secaled-
down models and full-size antennas, are shown in
the table. They were determined by use of a grid-
dip oscillator and an antennascope impedance
bridge. The system shows an impedance of close
to 70 ohms on all bands, and the s.w.r. on & 75-
ohm line is very low and nearly constant.

When this antenna replaced my traditional
long wire, nice reports began immediately to
pour in. ON4UF is situated in the middle of the
¢ity, and the antenna is strung between short
poles atop two tall buildings with a vertiginous
gap between, At the beginning, I used flat 75-0hm
ribbon (Amphenol 214-023) for the feed line.
Hoping to reduce the very high noise level here
from domestic appliances, business machines,
TV hash and other spurious radiations, I tried
a line of shielded twin conductor (similar fo
RG-22/10), but without any improvement. I
finally replaced the shielded twin conductor with
a semi-air-spaced coax eable of European malke
beeause 1 can connect it directly to my Colling
32V-1 transmitter and diseard the antenna tuner
necessary for a balanced feeder.

The 7-Me. dipole, operating at its third bar-
monie, presents a low impedance to 21-Me.
energy, Therefore it might be possible to dispense
with the separate dipole for 21 Me. However, it
was felt that the 21-Mec. dipole might help to fill
in the sharp nulls in the third-harmonic pattern.

{ have recently built for another ham a three-
hand ground-plane antenna using the same tech-
nigue which is also giving good results.

Table of Antenna Dimensions
Length Bach Half

Hrequency

spacers are made hy sawing slots in pieces of poly L Ved | Votera Fert I
sheet so that they will fit the ribbon suugly. The 1 l P Fri—
# 32 Rue Capitaine Crespel, Brussels, Belgium. 1)‘111) i t::) . ‘l;ﬁ 1
21.2 A o
! Berg, “Multiband Operation with Paralleled Dipoles,” % i T ‘ TR

ST, July, 1956.

Fig. I - Sketch showing how ON4UF's
multiple-dipole antenna system is assembled.
The excess wire and insulation are stripped
away.
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“Proxos”’—A Labor-Saving Spotting Switch

Automatic Switching of the Variable-Frequency Oscillator

BY E. LAIRD CAMPBELL,* WICUT AND BYRON GOODMAN,** WIDX

® In the past a few v.f.o.s have been
described that used trick knobs which,
gziven a gentle squeeze. would turn on the
v.f.0. for spotling purposes. **Proxos®’
requires no squeeze and can be applied
1o practiecally any existing v.f.0.; it is an
electronie device that turns on the v.f.o.
before your hand touches the knob and
turns it off when you remove your hand.
This is no gadgel for the spot frequency
man, but it is just the ticket for the fel-
low who cruises about the bands.

*“The Perfect Ham Station’’ a suggestion

was made that the v.f.0. should turn on
automatically when the operator’s hand ap-
proaches the dial, thereby removing the need
for manually throwing a switeh each time a
frequency check or change is made. This seemed
like a good idea, und suddenly it was realized
that there was no need to wait for such a device;
it could be built right now. All it requires is 4
capacitive-operated relay.

At first it was thought that the device could
be used only with a specially-built knob assembly
that was insulated from the rest of the trans-
mitter. “Why not use a ring, sleeve, or feeler
wire?” was the nexi suggestion. ¢ Placed near
the v.f.o. knob it might be sensitive enough to
do the job.” Fired up with these ideas and the

#Technical Assistant, QST
#% Agsistant Technical Editor, QST

DURING A RECENT after-hours bull session on

Proxos used on a commer-
cial transmitter. 1'he "fecler
wire” is adjustable to facili-
tate use with different trans-
mitters. The unit is set on top
of the transmitter in a posi-
tion that puts the feeler loop
close to the panel.
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excitement of knowing that there was a good
chance they would work, we put together o bread-
hoard model. We experimented with different
shapes and sizes of “feelers” and found that a
wire loop placed around and slightly back of the
v.f.0. knob gave adequate sensitivity. The device
kicked on when the v.f.o. knob was grasped but
would not trigger when adjacent knobs were
touched.

Any proud father will tell you & baby needs a
nume, and we came up with ¢ Proxos,’” for “prox-
imity-relay-operated-oscillator-switeh.”’

The Circuit

The heart of the circuit is a thyratron tube.
Many hams have never run across thyratrons,
hecause these tubes find very little application in
ham radio. They have been used in some elec-
tronic bug kevs, and a few oscilloscopes use them
{0 generate the sweep signal, but they aren’t in
widespread use. The thyratron is a gus-filled
triede or tetrode, and the gas (instead of a vuc-
uum) gives it a very special property. A negative
voltage on the grid can prevent plate current
flow but, unlike the hard-vacuum tube, it doesn’t
control the amount of plate current. In other
words, it is an off-on proposition; once plate
current has started to flow, when the negative
grid bias has been reduced below a eritical point,
the plate current depends entirely upon the
limiting resistance in the plate circuif. Once
plate current has started, the grid can be made
ag negative a8 vou please and the plate current
will continue merrily on. Interrupiing the plate-
current flow by making the plate voltage low




Fig. 1 — Schematic diagram
of Proxos, the magic switch.
Resistors are 14 watt unless
otherwise specified.

Hiv.

5

CR1 ~ 65-ma. selenium recti-
fier (Federal 1386).

I — 115-125-volt pilot lamp
(G.E. CD

Ki —10,000-0hm sensitive re-
}fy (Potter & Brumfield

Ri—10,000-0hm potentiome-
ter {(Mallory U-18).

S1 — 8.p.s.t. toggle switch.

Ty — Power transformer, 120 v.
at 50 ma. sec.; 6.3 v. at

or negative will enable a negative grid to re-
capture control of the plate current, and block
it off even though the plate voltage is raised
again. A practical way to interrupt the plate
current is to use 60-cycle a.c. on the plate; then
the grid has 60 chances a second to regain control.

The schematic diagram of Proxos is shown in
Fig. 1, und we can use it to explain the operation.
Output voltage from the d.c. power supply
is held to close limits by the regulator tube V7.
A portion of this regulated voltage is available
for the grid of V5, depending upon the setting
of the axm of Ry. This negative voltage is used as
& fixed bias on the grid of V5. Instead of applying
a steady voltage to the plate of the thyratron,
it is fed 60-cycle a.c. from the secondary of T4,
via the control relay K;. Let’s assume that we
have set the arm of Ry to a voltage sufficient to
hold Vo off, even at the peak of the positive
cycle applied to its plate.

The grid of V3 is rather “high” above ground,
by virtue of the 10-megohm resistor, Rs, and is
very sensitive to any stray eleetric fields. (You
know how sensitive the grid of a speech amplifier
is — bring your hand or a piece of metal near
it and you get a large hum output. That’s with
a 1~ or 2-megohm resistor from grid to ground;
here the 10-megohm grid return makes the grid
very sensitive.) Your body picks up a.c. hum
around the shack and when a hand is brought
near terminal F; the hum is coupled to the grid
of Vu through the small capacitunce between
hand and 3. This hum is sufficient to trip the
thyratron and cause plate current to flow. If

0.7 amp. (Thordarson
26R32).
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the coupled hum were exactly out of phase with
the alternating voltage applied to the plate of
V3, the tube wouldn’t conduct, but you can over-
come this condition easily, as will be explained
later.

Although K, is actuated by pulsating d.c.
through V3, the 4-uf. capacitor prevents any
humming or chattering of the relay. The lamp
I1 gives a visual indication of the relay opera-
tion, just in case you have headphones on and
can’t hear the slight click of the relay as it pulls
in. Some undesirable “hash” is generated by V,
ag it fires, and this will be heard in the receiver
unless the r.f. filter (Cy and the 750-uh. choke)
is included.

Construction

Proxos is built on a 4 X 4 X 2-inch utility
cabinet (ICA 29840). The major components,
which are wired before placing the cover on the
box, ure mounted on one of the cover plates.
Sensitivity control Ry, pilot lamp 1y, feeler post
b, power switch 8y, and terminal strip TB; are
mounted on the box. There is nothing critical
in the layout or wiring except that it is a good
idea to keep the lead from the control grid of Vs
a8 short as possible. The lead from resistor /2,
also should be cut very short and soldered right
to the pin of the tube socket. A 4-terminal tie
point strip is used for wiring junctions; it can be
seen in the bottom view photograph, above the
4-pf. electrolytic capacitor. When connecting the
electrolytic capacitors, be careful to observe the
proper polarity.

(Continued on page 144)

¢

Bottom view of Proxos.
A ceramic feed-through
insulator is used to bring
the “feeler” lead through
the chassis.
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Design Considerations of 50-Mc.
Converters

Steps Toward Solving Overload Problems

BY CALVIN F. HADLOCK,* WICTW/W1IQD

® With the level of activity rising all the
time, designing a satisfactory converter
for v.h.f. use involves more than striving
for the lowest possible noise figure. Here
is how front-end overload and cross
modulation were deait with in a well-
known commercial product for the 50-

Me. band.

have been instrumental in placing more

exacting requirements on the performance
of receivers operating in the G-meter amateur
band. The first was the opening of the band to
holders of Technician licenses, which resulted in
a large increase in band occupancy. The second
factor is the growing interest of amateurs in the
technique of scatter propagation, a technique
demanding the use of very high transmitter
power levels. Kilowatt transmitters are becoming
more common. It has even been advocated by
some v.h.f. men that the legal power limit should
be raised to 5 or even 10 kw. to enuble amateurs
to better exploit the features of scatter propagu-
tion! Also, higher gain antennas are heing brought
into use.

Formerly, the all-important objective in the
design of » 6-meter receiver was the best possible
sensitivity. Manufacturers and amateur experi-
menters vied with one another in obtaining the
hest noise-figure possible. But now the increase
in interference has focussed attention on the fact
that it is equally important to keep undesired
strong signals from deteriorating the perform-
ance of the receiver. The situation is particularly
bad in areas of high population density such as

D'URING the past several years, two factors

#¢¢ The National Company, Malden, Mass.

¢

The performance of a v.h.f.
converter cannot be measured
by the number of tubes it uses.
The converter at the right pro-
vider better performance than
its more complex predecessor
heside it.

+
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the Boston area. A property of 6-meter receivers
which is becoming more xnd more important is
their resistance to front-end overload and cross
modulation, which result from adjacent strong but
unwanted signals.

Troubles from Strong Signals

Cross modulation and front-end overload are
different effects stemming from the same cause.
They are caused by very strong signals close
enough to the desired signal to get through the
relatively-broad selectivity of the r.f. input cir-
cuits, but far enough removed so that they do
not get through the relatively-sharp i.f. selectiv-
ity. They may not, therefore, be heard as signals,
but their presence makes itself known by redue-
ing the over-all gain of the receiver (front-end
overload) or by placing the modulation of the
offending signal directly onto the desired signal’s
carrier (cross modulation). Front-end overload
is caused when blocking bias voltages are devel-
oped on the r.f. amplifier and mixer grids. 1t is
commonly recognized in ¢.w. reception as a rise
and fall in background noise without reception
of any apparent interfering signal. Cross modula-
tion is produced by rectification and remodulation
in the input circuits, and it is entirely a phone
phenomenon. Both can and usually do oceur ab
the same time if the interfering signal is modu-
lated.

Obviously, the less amplification a signal re-
ceives before it remches the mixer stage and
is converted into an i.f. signal, the less chance
there is of overload and eross modulation. On
the other hand, there is a certain minimum gain
that must be provided in the front-end circuits
to obtain the best sensitivity. One should hear
the noise of the antenna (or input circuit) and
not that of the first mixer. Achieving the hest
freedom from overload effects while getting




satisfactory sepsitivity calls for the choice of an
optimum front-end gain, as a compromise be-
tween the two desired features.

A Front End That Was “Too Good”

Originally, a broad-band 6-meter converter
was designed for use with the National NC-300
receiver, which had for its primary consideration
the best sensitivity possible. To achieve this,

¢

Pentode vs. Triode

Many years of operating experience on 6 meters
had brought a conviction that a gouod pentode
r.f. amplifier stage could give sutficient gain and
a8 good & noise figure us is needed to receive the
weakest of signals. If the predominant noise is
that coming into the f{ront end of the receiver
from the antenna, any reduction in receiver
noise will gain nothing, since you are not hearing
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attention was given to providing high r.f. ampli-
fication before the mixer stage, and to obtaining
the best noise figure possible within the limits
of allowable current drain from the accessory
socket of the NC-300 receiver. A 6BZ7 dual
triode was used n a series cascode circuit, fol-
lowed by a 6AKS pentode us o second r.f. ampli-
fier. This was followed by a 6AKS mixer exeited
by a 19.5-0Me. erystal oscillator, using the triode
section of a 6US tube. The pentode section of the
6U8 was unused, this tube type having been used
to obtain identical tube complements in the 6-,
2-, and 1Y4~meter converters as furnished for use
with the NC-300receiver. The output of the mixer
iy connected to the NC-300 receiver input., feed-
ing the special X band which tunes from 30 to
35 Me. The circuit diagram of this original con-
verter is shown as Fig. 1. Noise figures of 114 db.
were measured.

Although this converter had excellent sensi-
tivity, its use on the air eventually showed thut
where 50-Me. activity was heavy an improve-
ment in its front-end overioad characteristics
was desirable. Further, it was considered possible
that the excellent noise figure obtained was not
really necessary in practical use, and that a
higher noise figure might be iolerated without
any loss in the ability to receive weak signals.
In fact, this approach might be preferable if a
hetter overload characteristic and a simpler cireuit
could be achieved. A redesign of the converter
was decided on.
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Fig. 1-—'This 50-Me. converter,
with a triode front end and a follow-
ing pentode amplifier. had an ex-
cellent noise figure, but it was highly
susceptible to cross modulation and
front-end overload.

receiver noise in the first place. Experience hud
shown that the antenna noise on the 6-meter
band is high enough to cover up the noise gener-
ated in a good pentode r.f. amplifier stage. Theor-
etical and empirieal support to this conviction
are found in u radar paper by Norton and
Omberg,! and caleulations based on this article
will be given later.

A redesign of the 6-meter converter was under~
taken to provide a unit with better overload
characteristies, und at the same time the cireuit
was simplified. The pew circuit is shown in Fig. 2.
The 6BZ7 cascode amplifier was replaced by a
6CB6 pentode stage. The two triodes of the
original cascode cireuit were in series across the
B4 voltage, which means that esach triode had
only half the supply voltage on 