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MINIATURE AUDIO UNITS...RCOF CASE

MIL Pri. Imp. Sec.Imp. DCin  Response Max. leve!  List

Application Type Ohms Ohms Pri., MA =% 2db. (Cyc.) dbm Price
Mike, pickup, line to grid TF1A10YY 50,200 CT, 500 CT* 50,000 0 50-10,000 + 5 $16.5
Mike to grid TF1A11YY 32 135,000 50 250-8,000 +21 16.0
Single plate to single grid TF1A15YY 15,000 60,000 0 50-10,000 -+ 6 13.5
Single pliate to single grid, TF1A15YY 15,000 60,000 4 200-10,000 +14 13.5
DC in Pri. .
Single plate to P.P. grids TF1A15YY 15,000 95,000 CT 0 50-10,000 + 5 15.50
Single pliate to P.P. grids, TF1A15YY 15,000 95,000 split 200-10,000 +11 16.00
DC in Pri.
Single or P.P. plates to line TF1A13YY 20,000 CT 150/600 200-10,000 +2 .50
Mixing and matching TF1A16YY 150,600 600 CT 50-10,000 + .50
82/41:1 Input to grid TF1A10YY 150/600 IM" 200-3,000 (4db.) +1 .50
10:1 single plate to single TF1A15YY 10,000 1 meg. 200-3,000 (4db.) +10 15.00
arid

§

RCOF CASE

Length
Width..
Height
Mounting ...
Screws ..
Cutout ..
Unit Weight ..

Reactor TF1A20YY 300 Henries-0 DC, 50 Henries-3 Ma. DC, 6,000 Ohms. 12.00
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SUBMINIATURE AUDIO UNITS...SM CASE

Type MIL Pri. Imp. Sec. Imp, DCin Response Max. level List
No. Application Type Ohms Ohms Pri., MA = 2db. (Cyc.) dbm Price

H-30 __input to grid TF1A10YY 50°* 62,500 0 150-10.000 +13  3$13.00
H-31 glrlule plate to single grid, TF1A15YY 10,000 90,000 0 300-10,000 +13 13.00

$M CASE H-32 _ Single plate to line TF1A13YY 10,000*** 200 3 _300-10,000 +13 13.00

H-33  Single plate to low TF1A13YY 30,000 50 1 300-10,000 -+18 13.00
impedance

H-34  Single plate to low TF1A13YY 100,000 60 .5 300-10,000 + 6 13.00
impedance

H-35  Reactor TF1A20YY 100 Henries-0 DC, 50 Henrles-1 Ma. DC, 4,400 ohms. 11.00
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UTC ultra-miniature units are uncased types of extremely small size. They are made to customers’ specifi catlons
only, and represent the smallest production transformers in the world. The overall dimensions are %2 x ¥ x %j¢"
...Weight approximately .2 ounces. Typical special units of this size are noted below:

Type K-16949 100,000 otms to 100 ohms...6 MW...100 to 5,000 cycles.

Type M-14878 20,000 ohms (1 Ma. DC) to 35 ohms...6 MW...300 to 5,000 cycles.
Type M-14878 6 ohms to 10,000 ohms...6 MW...300 to 5,000 cycles.

Type M-14888 30,000 ohms (.1 Ma. DC) to 3,000 ohms...6 MW...300 to 5,000 cycles.

eleo o 6 06 06006 6 0 0 0 9 0fo

* 200 ohm termination can be used for 150 ohms or 250 ohms, 500 ohm termination can be used for 600 ohms.

**can be used with hlzher source | with col ing reduction In frequency ran;e With 200 ohm source,
250,000 ohms . Ioaded response is —4 db. at 300 cycles

*#*can be used for 500 ohm load . .. 25,000 ohm prlmary impedance . 1.5 Ma. DC,
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STT“\;‘PDE‘;R“ REPLACE WITH THESE 5-STAR TYPES
SPECIALLY DESIGNED AND BUILT, G-E 5-Star
Tubes will help keep vou on the air 2Cs1 *GL-5670—h-f medium-mu twin triode.
unfailingly. They’re shock-proof . .. "s’D'NGT gt-iz;;—:h;ratron. ,
extra-dependable . . . long-lived . . . with Y3 oy iwave rectifer.
. . A . 6AKS GL-5654 —sharp-cutoff r-f pentode.
far fewer shor.tst and heater failures than SALS GL-5726—twin diode.
standard receiving tubes. 6AQS5 GL-6005—beam power amplifier.
. 6AS6 GL-5725—dual-control sharp-cutoff r-f pentode.
MIAML, FLA., POLICE, in a two-year test of yacontta sharp-suloll =t pentoce
. \ B 6AUS GL-6136—sharp-cutoff pentode.
("'E ?'Star Tubes for emergencCy commu- 6BAS GL-5749—-remote-cutoff r-f pentode.
nications, needed to replace only 1 percent 6BE6 GL-5750—pentagrid converter.
—proof of superior tube reliability! 6C4 *GL-6135—medium-mu triode.
65K7 GL-6137 —remote-cutoff r-f pentod
AIRLINES INSIST ON 5-STAR TUBES for passenger 12AT7 GL-6201 —high-Gm medium-mu twin triode.
safety. Unattended communications relays, 12AU7 *GL-5814—medium-mu twin triode.
because of these tubes, can function for 124X7 :Gl-575'-"i9h-mu twin triode.
long periods without maintenance. New 12AY7 GL-6072—low-noise mednum-tnu twin triode.
ili el . . h cvreee GL-5686—beam power amplifier.

military electronic equipment owes muc *Slight electrical difference
of its dependability to 5-Star types.

.’?EE YOUR G-E TUBE DISTRIBUTOR for cor'nplete @ SUB-MINIATURE G-E 5-STAR TUBES,
facts! Every socket where you plug in a as well as regular 5-Star types, are
5-Star Tubé, is one more step toward listd in new Booklet ETD-548-A, which
assured operation of your C.D. system in contains a reference table of ratings
the event disaster should occur. Tube Zf’d characteristics. Ask your G-E tube

f . istributor for a copy, or write direct
D?Pm‘f’”e”f: General Electric Company, to General Electric at the address
Schenectady 5, New York. given at the left.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIGC

166-1B1



'gﬁ"i'dé"' to the world’s
toughest transformers

You'll want this complete and -
easy-to-use CHICAGO Catalog

. . . for quick and accurate

i  specification of the best

| cmmu P | transformers for the »iob cen

' for any job—industrial, amateur,

replacement. Get and use the
valuable “fell-ll” CHICAGO
Transformer Catalog

COMPLETE 5 secTiONS:
o MIL-T-27 Hermetically-Sealed Transformers
o New Equipment Transformers & Reactors e TV Replacement Transformers
o General Replacement Transformers e Control and Power Circuit Transformers

CHICAGO TRANSFORMER
DIVISION OF ESSEX WIRE CORPORATION
3501 W. Addison Street, Chicago 18, lllinois
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FINALLY! NO MORE TV

New Hallicratters

® 100 watts carrier power with high level (Class AB2)
modulation on any band.

s Continvous coverage, with overlapping bands, from
1.7 to 30 mc.

® Compact, efficient design. Amazing for its power.
The HT-20 is 20%2" long, 1134’ high and 163" deep.

® Weight of transmitter, in cabinet, 105 pounds.

e All transformers and chokes operate ‘‘cool’’—manxi-
mum temperature rise of 40 degrees. This means
fewer replacements, long operating life.

o Operates equally well from relay rack or in cabinet
on table fop.

e Uses 117 volts, 60 cycle AC.

© Moderate cost.
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Here’s the news you’ve been waiting
for—a medium power transmitter
(100 watts) that solves the problem of
harmonic radiation in the television
channels. The Hallicrafters HT-20 is
the answer. Completely tested in the
lab and in the field, here is a trans-
mitter that is truly T.V.I. Proofed*.

This is not simply a revamped de-
sign, but completely new circuitry to
meet this problem. Physically, too,
the entire transmitter is new from the

HARMONIC PROBLEMS!

HT-20is
~ TVI. proofed!”

massive, two-piece, completely rigid
chassis to the electrical air cooling
system of the final amplifier tube.

See this newest Hallicrafters—get
the complete story of the finest trans-
mitter, dollar for dollar, on the mar-
ket today. Or write Hallicrafters di-
rect for full details.

% T.V.l. PROOFED—means that this transmitter
has circuitry specifically designed to eliminate
spurious and harmonic energies that result in
television interference.

allicrafters

World’s leading manufacturer of precision radio, television

CHICAGO 24, ILL.
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Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, especially League members, are invited to report station activities an the first of euch
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 Organizatlon appointments arc
now available to League members. These include ORS, OES, OPS, OO and ()BS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Mcmbers, all amateurs
in the United States and Canada are invited to join the Amateur Radio Kmergency Corps (ask for Form 7).
- . ATLANTIC DIVISIQN __ -
kastern Pennsylvania WIBXE John H. DuBois 2219 Rhawn St. Philadelphia 15
Maryland-Delaware-D. C. W3OMN lames W, John 29 Fawcett St. Kensington, Md.
Southern New Jersey W2U(‘V Lloyd 1.. Gainey Hoffman A\e &' Marlton Fike Merchantyille
Western New York was)v Edward Graf 31 King Tonawanda
Western f ennsylvania WIKWL Frnest l Hlin: 509 Bcech»\ood A\e, Farrell
_ CE RAL DIVISlON -
{1linois WOKQL H. F. Lund 3135S. 5th S Springhield
Indiana WIDGA Clifford €. McGuyer 1321 South (,0\ eruor St. Evansville 13
Wisennsin WIRQOM Reno W Gocts 029 S, 7th Ave. \Wausau
[ K OTA DlVlSION S RV —
North Dakota WOVKE Hill 1527 Fifth Ave., So. Hargo
South Dakota WORRN orsld I‘Jllﬂ Sonth Menlo Ave. Sioux kalls
Minnesota WoeMXC Bov 11 E. Lake St., Minneapolis 7
- N DLLTA DlVlSlON S
Arkansas WSLUX Kred Ward 520 South Maple St. Harrison
Louistana W ('HF Robert E. Barr ox 446 ringhill
Mississippi WSJH Norman B. Fechan P, O, Box 491 Gulfport
Tennessee \V4C‘(Y/WLG Mark M. Bowelle 109 Dlxxe Lanc Gak Ridge
S - GREAT L. AI\ES DIVISIO! S
Kentucky W4TUT Ivan C, Kelly 415 l<. Mt. Vernon St. Somerset
Michigan WSRDLZ Norman C. Marl'h:«ul 1340 Giddings, S_E. Grand Rapids
Ohio WSRAJW John b annxz 2972 Clague Rd. Cleveland 16
- DSON DIVISION —
tastern New York W2ILI mephcn ). Neason 194 River St
N. Y. C. & Long Island W20BU George V. (‘ooke &8-31 230th St. Bvlloros:‘ 26, L. I,
Northern New Jersey W2VQR T.doyd H. Ma! 410% Fifth Ave. Asbury Park
,kMIDWES‘l" DIVIbIO _
lowa wWap William . Davis ird St. Mitchellville
Kansas W 0[(‘V karl N. Johnston 624 Rooseyult ‘Topeka
Missouri WGGB{{ Clarence I, Arunddle 1048 South Jefterson Ave. Springticld 4
Nehraska W@CRB Kloyd R, bell 203 W Ath St. North Platte
- B NEW bN(,LAND DIVISI S
Connecticut WIHVYE Roger C. Amundsen 4 Ridgefield
aine WIPTL (restes R, Brackett (vuudl’lc.h St. Bingham
Eastern Massachusctts WI1ALP Frank L. Baker, jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WI1JYH Roger . Corey. 07 West Allen R|dge Road Springficld
New Hampshire WIGMH Carroll A, Currier 1426 Belmont St. Manchester
Rhode Island WI1JBB Mornll D. Ra.ndall 22 Annandale Road Newport
Vermont wikps aymond N. Flood 2 Marlboro Ave. Brattlcboro
T 3 RTHWESTERN DlVIS ON —
Alagka KLINT (,Ien Jeferson 938—3rd Ave. Anchorage
Idaho W7IWU Alan K. Ross 2105 Irene St. Roise
Montana W7KGJ Edward G. Brown 421 Yellowstane Ave. Rillings
Oregon W7 M J. E. Roden 519 N.W. Ninth I“endleton
\Vashlngton W7CZY Laurence Scb ’i Route 2, Box 384 Everett
. PAC DIVISION ——
Hawaii KH6RU John R. bande rs ¢'0 Mackay Kadmc- ‘Telegraph Honolulu
Co. Inc. Box 299.
Nevada W7IU Ray T. Wamer 5§39 Birch St. Roulder City
Santa Clara Valley W6I.Z1., Roy I. Qouzin 16615 Englewood Ave. Los L,atos
kast Bay W6JZ Ray H. Cornell 909 C'urtig St. Albar
Han brancnsco WG6ATO R. F. Czcikowitz 243 Colon Ave. San hrancnsco 12
Sacramento Valley* WOC KV Willie van de Kamp RFD 1, Box 4924 (‘hlco
San joaquin Valley W6FYM k.. Howard Hale 41 Main St. Turlock
ROANOKE DIVISION _ J—
North Carolina W4DLX I. C. Geaslen 1832 Logie Ave. Charlotte
South Carolina W4ANK T. Hunter Wood 1702 North Rhclt Ave. North Charleston
Virginia W4FF H. ,d;zan 1 mdauu Route 1, Box 44 Annandale
West Virginia WRMCR John 1. Han:ford
ROCKY MOUNTAIN DIVISION.. N,
olorado* WOCDX Karl Brneggeman 1945 Keurny St. Denver
{tah WIUTM Flayd L. Hinshaw 165 Kast 4th, North Bounmu.l
Wyoming W7HNI A. D). Gaddis P () Rox THo Giillette
SOU’I‘HEASTERN DWIS ON. S e
Alahama W4G W Lr. Arthur W. Woods 411 Woodward Rldg. Birmingham
Eastern Florida WA4FWZ John W, Hollister 3809 Springficld Blvd, lacksonville
Western Florida W4AMS tdward J. Collins 1003 lount St. Pensacola
Creorgia W47D James P, Born, ir. 25 First Ave,, N.E. Atlanta
West Indies (Cuba-P’.R.-V.L.) KP4D]J William Werner 363 Rawmon Llovet Uirh, Truman,
Rio Hodras, F. R.
(Canal Zone KZSNM/W40QBS Nelson W, ngnor 173 Margarita, C. 2.
SOUTHWESTERN DWIS ON
L.os Angeles WOESR Samuel A, A(rl’(‘(‘nl(‘c 1701 Sepulveda Bldv Manhauan Beach
Arizona W7LVR Albert. Steinbrecher Mapie Road, KFD 5 Box 237
San Diego* W6EWU 'I‘homas H. Wells 1920 Wilbur St.
3anta Barbara —— — e
Norh ; WEEE i \ll‘VESS GULF DIVISI?N._..
Northern Texas illiam Gentry 1509 Avcnue l.ubbock
(Oklahoma W5GVV Jesse M. langford 2005 W, ﬁkla‘}{oma Ct. Enid
Southern Texas WSFJF Dr. Charles bcrmaghch 618 Medical Arts Bldg. Houston 2
New Mexico* W5BIW Dick Matthia: I’ O, Box 544 State College
e — ; MAR!TIMF DIVISION___
Maritime \ EIUQ M. well 69 Dublin St. Halifax, N. S.
) A . TAR!O DlVISION PU—
Ontario VE3LA . Eric Farq 16 Emerald Crescent Rurlington, Ont.
_ — QUE BEC DWIQ[ON
uebec VE2GL Gordon A. Lynn K.K. No. 1T Ste, (zenevieve dc
Picrri: fonds, P. Q.
Alber VEOM | Svd VMIIAILTA Dmsrov;:ﬁ 657 N <
B “OM ) ‘vdney one: 10706-57th Ave. lkdmonton, Alta.
Brll?:h Columbia VETUS Wilf Moorhouse 324 Regina Ave. Luluolslaml ta
n - ————— e P
B} PRAIRIE DIVISIO I, -
Manitoba VE4AM A. W. Morley 26 Lennox Ave. St Vital
Kaskatchewan VESHR Harold R. Horn 1044 King St. Saskatoon

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



There is deep and comfiorting satisiaction in knowing
where you are . . . not within 10 or 15 kcs. . . . but
EXACTLY WHERE YOU ARE. Only CRYSTAL CON-
TROL can give you this satisfaction. With a« PR
Precision CRYSTAL in your rig. you not only know
where you are operating but you know you will
STAY THERE! When you buy crystals, buy QUALITY
. . . because quality means you get the rugged sta-
bility, accuracy and high output you have a right to [ ; / }
expect. X/ i K

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75

Sl

y <
(PR
Since <~~:\v';~~ 1934

USE AND KNOW WHERE YOU ARE

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

EXPORT SALES ONLY: Royal National Company, Inc., 75 West Street, New York 6, N. Y., U. S. A.
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T™HE AMERICAN
RADIO RELAY
LEAGUE, wc,

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

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

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

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

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

Past Presidenis
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936~1940
GEORGE W, BAILEY, W2KH, 1940-1952

Officers
President . « « « + « . . . GOODWIN L. DOSLAND, W@TSN
Moorhead, Minn.

First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas

Vice-President . . . .+ .+ « FRANCIS E. HANDY W1BD|
38 La Salle Roud West Hartford, Connecticut

Secretary + . . « « A, L BUDLONG, WI1BUD
38 La Sulle Roud Wesf Hartford, Connecticut

Treasurer . . . .+ .. DAVID H.  HOUGHTON
38 La Salle Road West Hartford, Connecticut

® L] o L] L]

General Counsel . . . « + « .« PAUL M. SEGAL
816 Connechcut Ave., Washmgfon 6, D.C.

Technical Director . . . . . . . GEORGE GRAMMER, WI1DF
38 La Salle Road, West Hartford, Connecticut
Technical Consultant . . . . . . . PHILIP S. RAND, W1DBM
Route 58, Redding Ridge, Conn.
Assistant Secretaries:

JOHN HUNTOON, WiLVQ JOHN E. CANN, WIRWS
38 La Salle Road, West Hartford, Connecticut

DIRECTORS

ALEX REID VE2BE
240 Logan Ave., St. Lambert, P. Q.
Vice-Dtrector: William W, Butchart...... VE6GLQ
10740 107 8t., Edmonton, Alta,

Atlantic Division
ALFRED ', HECK . ....... .. ........ W3GEG
515 Cedur Ave,, Sharon, Pa.

Vdce-Director: Charles (0. Radgett, ... ... W3LVEF
725 Garden Road, Glenstde. Pa.

Central Division

\VI‘SLLY L M.A.RRINE ............ WYAND
N. Gulena Ave., Dixon 7, IIL

V{ce-l)irecmr Harry M. Matthews. .. ... wouQT
ox 1195, |pringteld, Ill.

Dakola Division

ALFRED \\I GOWAN............... WePOR
325 8. Menlo A‘e Stoux fulls, 8. D.
Vice-/irector:
Delta Division
JAMT)S W WATKINS. ............... W4FLS
Howell Ave., Lhntmnoonn. ‘T'enn,
ltce-/)trector George 8. Acton. . ....... W5BMM
Plain Deallng. La.
Great Lakes Division
JOHN H. BRABB, . .................. WERSPT
417 Ford Bldx Detrolt 26, Mich.
!’lce—/)irectur Harold E. Stricker, LWRWZ
247 'W. 5th St., Marysville, Ohto’
Hudson Division
(‘EORGI V.COOKE, JR.. .. v e wW20BU
x-3 1234 Ft., Bellerose 26, N. Y,

T lce-l'ireclar Thomas J. Ryan, jr. ..... . \WW2NKD
1082 Anna St., l'llZB.bLUJ4 N.J.
Midwest Division

............. We0ZN

WILLIAM J. SCHMIDT
306 8. Vassar, Wichita, Kansas
Vice-Ditrector: James k.. McKlm. .. ... .. WOMVG
1404 8. Tenth, Sallna, Kuusus

New England Division

PERCY C. NOBLE. . .co oo ... WIBVR
37 Broad st.. Wesfﬂ?ld Mass.
l’{ce-l’lreclar I'rank 1. er, fr.., . ... WIALP

1 Atlantie 8t., \orth Qulncy 71, Mass

Northwestern Division

R. REX ROBERTS. ........._....... W7CPY
%37 Park HIll Drive, Billings, Mont.
Hce-l)trector Karl W, Welngarten, ....... W7BG

219 N. 24th St., T'scoma 7, Wash,
Pacific Division
KENNETH E. HUGHF8. .. ......... W6CIS
%105 Crest Hn\en Drive, bacrnmento Calif,
Vice-/ irector: Richard F. Czetkowltz. . .. . WEATO

243 (‘olon Ave., 8an I‘rancisco 12, Callf.

Roanoke Division

P. LANIER ANDERSON, JR........ WaMWH
438 Maple Lane, Danvilie, Va.
Vice-1)trector: Cius M. Bro wmmz ......... \W4RPD
135 Broughton #t., 8. L., Orangeburg, 8. C.

Rocky Mountain Division

TRA\"I\LIN K. MATEJKA
. Hox 212, kistes Purk, Colo.

1 {ce-l)irertor C'laude M, Maer, Jr.......... weIc
740 Lafayette St., Denver, Uolo.

Southeastern Division

LAMAR HILL................, R W4BOL
104 Myrtle, Locl.u-un Ga.

Vma-lllrectar Irnest W. Barr. .......... W{GOR
11 Rosemary A\e W Atlanta, Ga.

South western Divx'n’on

JOHN R. GRIGGS. ... ........... .98 . WEKW
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“It Seems 10 Us...”

THE YEAR IN REVIEW

Kach year we wonder if the events of the
previous twelve months were sufficient in im-
portance or number to warrant recounting of
the highlights on this page; but when we sturt
jotting them down, each year seeus even
busier than those gone before.

Nineteen Fifty-Two saw additional hearten-
ing progress in TVI. The (‘ommission an-
nounced its own policy, centering on formation
of local interference committees but coupled
with the very encouraging announcement that
many manufacturers had agreed to custom-
xemedy situations when receivers were at
fuult. League warnings to industry about po-
tential interference problems at 21 Me. stirred
up a beautiful hornet’s nest, for the first time
really reaching the big brass of many com-
panies with the over-all seriousness of the
amateur plight. Phil Rand, becoming formally
associated with our staff, lectured at industry
and service meetings as part of an educational
campaign. Net result of these and similar
activities: excellent!

The ARRL adopted new instruments of
government, and got a new president: Good-
win L. Dosland, W@TSN, replacing George W.
Bailey, W2KH, who had held the post for 12
years. Membership again showed a pleasing
increase. Interest in contests and awards con-
tinued high; another new record was set for
Field Day participation. Some DX records on
v.h.f. and up were broken. Civil defense plans
took more definite shape, and mobile activity
reached new highs. The new Amateur Extra
Class license exam was tackled by hundreds of
more-aspiring amateurs, in addition to those
who qualified under the ‘‘grandfather” clause
proposed by FCC. Novices continued rolling
in in considerable numbers, although it is too
early to determine whether this license is
actually increasing the permanent growth of
amateur radio or is simply a means of new-
comers being able to start earlicr. The League
prepared and distributed hundreds of thou-
sands of a new-amateur promotional booklet,
},hle results of which are just beginning to be
elt.

But it was in the regulatory field, as seems
to be the custom in recent years, that most
1952 developments occurred. We got uperating

privileges in our Atlantic City 21-Me. band
{and our VEs got voice privileges therein); we
also had our last contacts in 14,350-14,400 ke.
We got n.f.m. on all amateur voice sub-bands
above 3.8 Mec.; the Radio Amateur Civil
Emergency Service; reciprocul operating privi-
leges with Canada; a third-party message traf-
fic agreement with Cuba; Lebanon, Japan and
Netherlands West Indies stricken from the for-
bidden list; and nighttime operating privileges
in 1800—2000 kec. shared bands for the boys
along the Gulf Coast. Practically without ex-
ception, these matters originated with, or at
least were actively promoted by, ARRL.

The Commission had pending (in early De-
cember, as we write) numerous additional
ideas: opening 75- and 20-meter voice hands
to General and Conditional Class amateur
(opposed by ARRL); opening 7200-7300 ke.
to 'phone (favored by ARRL); opening 7175~
7200 to Novices (suggested by ARRL, with
the subsequent request that the band be en-
larged to 7150-7200); opening most c.w. bands
to radioteleprinter (opposed, with request that
RTTY be limited to a small segment of 40
meters as originally proposed a year carlier by
the League); opening 100 ke. at each end of
21 Mec. to voice (the League’s view is a proposal
to permit 'phone in 21,250-21,450 kec.); open~
ing part of 21 Mec. to Novices (opposed);
elimination of special call signs for amateurs
{opposed); and the one which caused in ama-
teur ranks the biggest uproar in years — es-
tablishment of exclusive culling and answering
channels in our bands (opposed!).

On its own, the League requested a band for
mobiles 3775-3800 ke.; expansion of the 20-
and 10-meter voice bands; opening part of 50
Me. to duplex and (temporarﬂv) to Novices;
and retention of the Advanced Class as a per-
manent part of the amateur licensing structure.
All this unfinished business as the year drew to
4 close foretold a 1953 similarly occupied with
regulatory developments and an already-bulg-
ing License Manual perhaps even further
fattened.

But let’s not spend time in armchair prc-
dictions; let’s tackle each event or problem
that 1953 may bring us and give it the best we
have. In that way we can be sure that it will
be an exciting and rewarding one for amateur
radio.



A HELPING HAND

The Boy Scout organization is currently en-
gaged in a program to stimulute greater youth
interest in radio, a project which has had full
ARRL codperation inasmuch as the natural
channel is of course amateur radio and par-
ticularly the Novice Class license. To attract
more newcomers to the hobby, BSA during
the months of January and February is con-
ducting a listening contest, urging Scouts to
use their or friends’ short-wuve receivers (or
build or buy one) to eavesdrop on the ether
and familiarize themselves with high-frequency
communications procedures. Accent will natu-
rally fall on the amateur bands (though inter-
cepts of other services count for the boys, too).
What we’re working up to saying is that un-
doubtedly many amateurs, particularly those
on voice, will be receiving SWL cards from
Scouts eagerly pursuing their new-found in-
terest. The extent of amateur QSO response
may well make or break that interest. So,
knowing the typical lack of enthusiasm ex-
hibited by the uverage amateur upon receipt
of a short-wave listener’s heard report, we'd
like to ask that, particularly for this laudable
promotional effort, you take special pains’to
mail a QSL (assuming the report checks with
your log). Remember, you were once a begin-
ner. And the card you mail may be just the
helping hand the Scout needs to spur his
interest.

DOCKET 10237 SETTLED

Calling and Answering Frequencies
Abandoned

Just at press time the FCC announced final
action in Docket 10237. The idea of permanent
calling and answering frequencies for normal
operation has been completely dropped, which
accords with the request of ARRL. The proposed
new text for §12.156 on emergency operation
has been modified to eliminate specific bands
designated in advance, and to eliminate a comn-
pulsory listening period, which also accord with
ARRL requests; in fact, the final text, which will
become effective February 2nd next, is with only
slight editorial changes, the same as proposed by
the League in its comment (page 32, October
QST). Details next month.

During the past several days, our friend A has
buen hearing an American short-wave b.c. station
in the middle of the 20-meter band. Should he sit
still and gripe, or should he report it to ARRL?

{Please lurn to page 130 for the answer)
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“Why fight it? It’s bigger than all of us.” So
contends W2KDB in recommending that ger-
manium crystals be forthwith officially dubbed
geraniunt.

Glenn (W4BFQ), James (W4EPI), Bynum
(W4NMB), George (W4SLG), Larry (WN4WZF)
atid Tom (W6ZTG) are the brothers Diggs — onc
real ham family!

“Woodpecker Attacks Television Aerials,”
reads a headline in a recent Cleveland paper.
This undoubtedly lends support to those who
maintain that TV is strictly for the birds.

—e s e

New Zecalander DDr. Thomas R. A. Davis,
accompanicd only by his wife, his two sons and
a crew of two, sailed 10,000 miles from Welling-
ton to Boston in his 48-foot ketch Afiru while
placing considerable reliance on contacts with
amateurs, A 30-watt transmitter and Eddystone
receiver, operated under the call ZIK1IAN /MM,

The AMiru cnters Boston harbor after her five-month
voyage from “down under."” (Photo by II"1BB)

were squeezed aboard — the Doctor has becn a
radio enthusiast for many years.

“Doctor Tom” undertook the perilous voyage
to take advantage of a $3000 fellowship awarded
him at Harvard’s School of Public Health.
Among the stations who contacted and assisted
the A1iru during its ive-month passage were:

Wlis AVY BB BDM BNS CPI DBE JAK LBH LIB
MB ME SIB TOP, W2s DZH HQB IAW IKE/1 KW
PFL RWJ VFM YEF ZDB ZI ZM, W3s BT CPL CRR

GH KFQ NNQ QEP QlIS, Wis AAM BRB CQG/3 IV
MT MVP NV OGX OPS RHC RSF RWDM US VMU WS.

Dr. Davis was “guided in”' to dock at the Sci-
ence Muscum, Charles River Basin, where a
gala Boston welcome for the Afiru polished off
an extraordinary achievement in seamanship.

-~ W1BB

QST for



Harmonic Radiation from External
Nonlinear Systems

Sources, Characteristics, and Methods of Detection

BY MACK SEYBOLD,* W2RYI

been passing comments during many sessions

of the Gloater’s Cllub. Most of the boys on
the 29-Mec. net were right in there pitching with
him: “How can a guy spend two or three years
out there in West Orange chasing microvolts
with a butterfly net!” Or, ““All you have to do
down here in Englewood is put the rig and filter
in a couple of dishpans back-to-back, and you're
on the air! Why fiddle with the plumbing in the
kitchen sink?”’

Ralph would agree that there was a rcemote
possibility that sinks might be involved in TVT.
We all would agree that some sinks might be
above suspicion, but, of course, there are different
kinds of sinks — big ones and little ones, clean
ones and rusty ones, city sinks and country sinks.

It finally took Santa Claus to get Ralph to
believe in kitchen sinks. On Christmas Day, in
1951, W2CVF went on the air to pass along his
season’s greetings and to find out who had been
able to cash in on the softened-up holiday stmos-
phere for double-conversion superhets. The at-
mosphere didn’t stay soft for long in West Engle-
wood that day, however. Channel 2 was taking
a beating from the most filtered transmitter east
of the Hackensack.

How could a horrible thing like this happen to
an ardent disciple of Phil Rand, Russ Valentine,
and George Grammer? How could it happen to
the chief baiter of K2CR and W2RYT for bigger
and better filter designs?

Ralph admits that he remembered the kitchen
sink as soon us the unusual occurred. Actually,
the plumbing wsesn't involved, but it was the
same’ proposition in a more refined category.
Santa” Claus had seen to that! The most
recent change in the household was a Christmas
present to the up-and-coming junior operator,
a crystal set for the pleasure of a Christmas
toy, and possibly the beginning of a devious
road to scientific achievement or fun and fortune
on the amateur bands.

No sweeter demonstration of nonlinear systems
could have been prepared on the laboratory work
bench: a 29-Mec. harmonic-frce transmitter, an
efficient crystal rectifier on an isolated recciving
antenna, and a television set tuned to a holiday
show. Ralph suspected the crystal and, sure
enough, when the cat’s-whisker was lifted from
the galena, TVI ceased entirely.

rFHE old filter-builder, Ralph, W2CVF, had

N.J.
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e This article is the first comprehensive
trealment of a type of harmonic genera-
tion that represents the last barrier —
and often a nasty one — to completely
‘I'VI-proof operation in fringe areas.
When shielding and filtering on the
transmitter, and high-pass filters on the
I'V receiver don’t do a complete job,
external rectification is the probable
reason. The author, an outstanding
worker in the anti-TVI field from the
beginning of postwar TV broadcasting,
presenls here the results of a thorough
study of the problem and describes new
methods for its detection and elimi-
nation.

Case Histories

Not all amateurs have had the dubious pleasure
of encountering harmoniecs radiated from external
nonlinear systems. Many in the TV areas have
found the phenomenon at work in the first r.f.
stage of TV receivers, where a strong amateur
signal can swing the grid beyond linecarity and
produce multiple harmonics of an original pure
signal. A few amateurs have isolated other
devices that proved to be the cause of harmonies
seemingly radiated from carcfully shiclded trans-
mitters, but the complexity of the problem has
bafled careful workers, and many sources of
spurious radiation are yet to be discovered.

Table 1 lists some of the many sources from
which harmonics produced in external nonlinear
devices were strong enough to interfere with
television reception. There are probably hundreds
of locations where harmonics are produced at a
level too low to develop visible cross-hatching,
but are strong enough to measure with simple
equipment. ¥rom the evidence at hand, it is
somewhat perplexing that more of the interfering
variety have not been reported. Perhaps, in
time, some of the low-levcl producers will develop
into efficient rectifiers, and stronger harmonics
will be radiated. 'This development may be
purticularly noticeable in cases similar to the
one listed in the table wherein corroded TV
antenna fittings were found to be at fault. Cor-
rosion conditions are accelerated in  humid
regions, ecspecially where salt spray is in the
atmosphere. Some industrial centers have a
slightly acidic atmosphere, which also enhances
corrosion,
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Signal Strength for
Interference

As usual with TVI problems, a
harmonic entering a receiver at a
frequency near that of the picture
carrier will not produce cross-
batching unless it is at least 1/100
ag strong as the TV carrier. A
harmonic measuring 100 micro-
volts at TV-antenna terminals
might never be seen on a kine-
scope located within walking dis-
tance of a TV transmitter. The
same level of harmonic meas-
ured at a fringe-area receiver,
however, could very well be equal in strength
to the picture carrier, and could produce cross-
hatching as black and white as the picture
clements. If all amateur transmitters were com-
pletely single-signal radiators, the fringe-arca
boys would still have more ['VI problems than
the amateurs in the primary coverage areas,
because harmonics from external rectifiers are
produced with equal facility in both areas.

Basically, any rectifier can produce harmonics
if a signal is fed to the cathode-anode circuit.
The low-order harmonics are the strongest, and

™~

TABLE I
TVI from Nonlinear Systems

Amateur Station

W1DBM, WI1DF,
W2LV, W2MYH,
W2RY], ete.

Year
1047

1'VI-Producing System
1) Harmonics pro-
duced in TV-re-
ceiver front end,
in addition to het-
erodyning, block-
ing, etc.
2) 1st r.f. stage of
communications re-
ceiver
Modulator plate-fil-
ament circuit
Evidence from alu-
minum mast and
guy wires
W2RYI 5) BXsheath touching
another BX cable
6) Clean-out poker
hanging from pipe
7) Rectifier in a.c.-d.c.
broadcast receiver
8) Germanium r.f.
probe on TV an-
tenna
WS8HP 9) BX sheath touching
hot-air duct
Corroded joint on
aluminum window
frame
(W2RID) Rider
editorial on cor-
roded TV antenna
W2RYI 12) Faucet-eink joint
Not given 13) W2UOL’s story
about a hearing aid
Bathtub drain-link
mechanism
W2CVF i5) Son's crystal de-
tector

1948 W2RYI

3

1949 WI1DF 4

=

1950

W2PEX 10

=

Not given 11

-

1951 W2RYI 14

S S

TV. Ant.

12

6" Loop

~

N 56 }nyfd‘.;‘ﬂ 3-30ppfd.

300 Q Line

TV.

Fig. 1 -~ Double-conversion arrangement for identifying and measur-
ing harmonic signals.

the high-order harmonics become progressively
weaker unless some common resonant ecircuit
accentuates a specific multiple of the funda-
mental frequency. A good rectifier is one which
has the largest ratio of forward-to-reverse-direc~
tion current flow. A device having a low rectifica-
tion ratio will be less efficient as a harmonic
producer, the ultimate being a pure conductor
which passes current equally well in both direc-
tions, producing no harmonics, or a nonconductor
which will not pass current in either dircction.

Rectifiers are called nonlinear devices because
of the marked discontinuity in the graphic presen-
tation of their conduction characteristics. Triodes
and pentodes are also nonlinear devices because
the output is not exactly proportional to the
input, and a graph illustrating the operating
characteristics discloses a curved line. The range
in which an amplifier is normally used is repre-
scnted by such a limited portion of the curve
that it is almost a straight line, and the harmonic
output is extremely low. If the range is increased
by applying a large input signal, the portion of
the curve used no longer approximates a straight
line, and the output signal, therefore, is not an
exact reproduction of the input signal. The
resultant wave-shape is a composite of strong
harmonics.

Natural-Born Rectifiers

Nature is a prolific producer of rectifiers.
Oxides and other corrosion products of metals
will frequently pass current better in one direction
than in the reverse. The efficiency of most of these
compounds is low, but some of nature’s products
are excellent rectifiers. Lead sulphide is the galena
crystal of early radio fame. Silicon and germa-
nium diodes are employed in many modern ap-
plications. Copper oxide and selenium, produced
under controlled conditions, are utilized exten-
sively for power rectification.

Because corrosion of such metals as iron,
copper, and aluminum proceeds uncontrolled in
nature, the rectification ability of the corrosion
by-products from thesc metals varies immensely.
If the material can pass current slightly better
in one direction, however, and if it is part of a
circuit arrangement in which r.f. signals can be
admitted and released, harmonics will be pro-
duced. The strength of the harmonic is a function

QST for



of the r.. voltage applied, the efficiency of the
rectifier, and the resonant frequency of the
svstem.

All of the elements required to produce a
harmonic-generating system are present in the
houses and structures in the vicinity of amateur
stations. If a house could be observed with Super-
man’s X-ray eyes, the metallic structure standing
there would be identical to the conductors that a
radio wave would recognize as it passes through
the maze of pipes, wires, ducts, and fixtures. An
r.f. signal produces standing waves on the various
elements of this complex receiving antenna, and
wherever a rusty or corroded joint has formed
between pipes or lines crossing e¢ach other,
rectification takes place. The harmonics produced
are reradiated by the same metallic mazc.

If a joint is an efficient rectifier, if the r.f. volt-
age applied is high enough, and if the resonant
frequency of the metallic structure is appropriate,
a nearby TV antenna may receive a harmonic
signal sufficiently strong to interfere with the
picture. The poker joint listed in Table 1 pro-
duced a 1000-microvolt 57-Mec. signal on the
feeder of a TV antenna located 30 feet from the
joint and 80 fect from the 28.5-Mec. transmitting
antenna.

Because manufactured rectifiers are usually
the most efficient, any equipment containing
them may be suspected of producing harmonics.
The access of r.f. signal to equipment rectifiers
is the limiting factor in TVI production. Other
tubes, vacuum and gas, triodes and pentodes,
can also produce harmonics if sufficient r.f.
reaches them in the cquipment suspected.

Locating Nonlinear Devices

Table 1I lists some of the places where trouble
muy be encountered. Locating natural nonlinear
joints is sometimes difficult. Watching the
interference pattern on a TV receiver while push-
ing exposed pipes, air ducts, BX cables, etc.,
may disclose the location of a joint. The intensity
of the interference changes rapidly as the joint is
jarred by pushing the pipe or pounding the floor
or wall behind it.

When brute-force methods fail, more exacting
techniques are required, especially when the
system is located between floor and ceiling, or
sealed behind plaster walls. Fig. 1 shows a 6-inch
pick-up loop fed into a TV tuner. Readings are
taken on the S-meter of the communications
receiver tuned to the output of the tuner. As a
joint is approached with the loop, the S-meter on
this double-conversion equipment will indicate an
increase in signal strength. The loop will not
always pin-point the source, however, because
the harmonic signal may be radiating from -a
considerable length of metal, such as pipe or
BX, comprising the joint circuit.

As a matter of fact, the complexity of the
vircuits involved led to the experiments at
W2RYI to learn more about the bchavior of
harmonic-producing joints. If a nonlinear sys-
tem cannot be located by direct methods,
knowledge of its charactcristics is helpful in the

January 1953

detective work necessary to isolate and eliminate
the source of the trouble,

The groundwork for these cxperiments had
been laid in 1947, ’48, and ’49; completely shielded
transmitters and conservatively designed low-
puss filters were used, and the worst of the natural
nonlinear systems were eliminated. All vacuum
and gas tubes in exposcd power supplies and con-
trol circuits had been by-passed, as shown in
Fig. 2 and Table 1II. Some of the preliminary
search for nonlinear joints had been conducted
with a portable broadcast receiver. Inasmuch as
these external rectifiers will mix signals as well
as produce harmonics, the sum and difference
frequencies of two signals transmitted from an-
tennas in the back yard are produced in the
nonlinear house circuits. Simultaneous trans-
missions on 27.0 and 28.4 Mec. produced a 1400-
ke. signal which could be picked up on the bat-
tery portable. In this instance, too, the general
location of the rectifying joint could be deter-
mined.

Another phenomenon proved helpful early in
the proceedings. A small 60-cycle voltage nor-
mally present on the BX sheath modulated the
harmonics produced in joints common to the
BX cable, and the hum could be heard in the
double-conversion set-up or could be seen as

TABLE II
Nonlinear Systems
Manufactured:
Amplifiers Kluorescent Phonographs
lamps
Battery chargers [learing Power supplies,
aids regulators
Diode probes Intercoms  Radios

Klectronic control Modulation TV receivers

devices indicators
I'ield-strength Neon bulbs Toy trains (d.c.)
meters

Corroded joinls in conjunction with:

Air ducts

RBathroom, kitchen; and laundry fixtures and
equipment :

BX cable

BX boxes, switches.

Ceiling a,nd wall fixtures, chandeliers

Chains

Conduits

f‘urnace and hot-water installation

Ciround clamps: power line, telephone, rudio, 1'V

Gutters and roof drains

Ciuy wires and lanyards

Lightning arrestors and lightning rods

Metal fences

Metal-mesh lath for plaster and stucco

Metal towers and masts

Outside power and telephone lines and equipment

Pipes: gas, steam, water, aewer, and vents

Radiators and registers

Receiving antennas — rudio and TV

Re-enforcement rods in concrete

Telephone installation

Thermostat system

‘I'ransmitting antennas

Sheet. metal roofs and structures

Stove pipes

Structural steel beams and framework

Wiring: bell, intercom, power and light
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horizontal bands having variable intensity in
the interference pattern. Joints common to water
and gas pipes did not exhibit the modulation, so
one more bit of information was available to aid
in isolating rectifiers.

Eliminating Joints

Several techniques were used at W2RYI to
eliminate nonlinear joints after they had been

Modulators and Speech Amplifiers

Fig. 2 — By-pass filters for exposed tube circuits
where rectification can occur. L= 30 ph.; C=1000 gufd.

located. When possible, the junction was in-
sulated or separated mechanically. Several BX-
hox connectors had to be scraped and soldered.
The water connections to the kitchen sink were
inaccessible, and neither insulating nor soldering
could be accomplished without ripping up the
wall, 80 a third method was required. Where the
pipes emerged under the sink, short copper straps
were connected to by-pass the iron-enamel-rust
pipe junction.

How long can an effective shorting strap be?
How far away from the transmitter can difficul-
ties be expected from harmonics produced by
nonlinear systems? What effect does pipe length
have on production and radiation of barmonics?
Does a joint produce harmonics in direct propor-
tion to transmitter-power input? These were some
of the questions that needed answers in the form
of specific data, and the experiments were per-
formed to obtain those data.

Tests with Artificial Joints

A 1N34 crystal diode was utilized to simulate
arelatively efficient rectifying joint. The measure-
ments were taken on the double-conversion set-
up after it was calibrated with a borrowed signal
gencrator; a well-filtered TV receiver was used
to reveal the interference effects. The recciving
antenna used for the measurcments was of the
high-band, low-band type, with folded dipoles and
reflectors. This antenna was located 15 feet off
the ground and 50 feet fram the discone transmit=
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ting antenna. The urtificial nonlinear systems
were also placed 50 feet from the discone, and
were located 20 feet behind the TV antenna. The
picture carriers of Channels 2, 4, and 6 from New
York averaged 1000 microvolts at the fecder
terminals while measurements were being taken,
which makes the threshold of interference with
this particular sct-up approximately 10 micro-
volts.

Fig. 3 shows the cffect of transmitter power
input upon harmonic output of the 1N34 system.
The dotted lines represent exact proportionality
between transmitter power input and harmonic
signal output. The deviation exhibited is small
enough to indicate that the measurcments were
reagsonably accurate and that the voltages ap-
plied to the crystal were not causing break-
down or saturation. Extrapolation of the data
for these curves shows that the power input to
the final amplifier would have to be reduced to
0.003 watt to stay below the threshold of inter-
ference with an isolated nonlincar system of this
cfficiency.

Fig. 4 shows the effect of various lengths of
wire connected to the crystal diode. Here, as
in Fig. 3, the rectifier was placed at the end of a
half-wave conductor, but the wire appcndage
connected to the other diode terminal was short-
ened progressively as the readings were taken.
It is possible that there were changing lobes in
the radiation pattern, but the major effect of
appendage length is clearly shown. That second
harmonic comes whompin’ out at a wide variety
of appendage lengths, and the third harmonic
i8 not far behind!

The optimum conditions for harmonic produc-
tion occur when the rectifier and appcendage are
connected at a point of maximum voltage at the
fundamental frequency and the appendage is
one-half wavelength at the harmonic frequency.
[t is reasonable to expect the optimum leve! of
the second harmonic to be 6 db. above the opti-

TABLE III
Procedure for Analysis of Harmonic Radiation

1) Bhield transmitter
2) Filter all supply and control leads
3) Use low-pass filter on transmission line
4) Check harmonics with shielded dummy load
(lamp in a sealed tin can)
a) Load inside transmitter
b) Load at output of low-pass filter
¢) Load at end of coax transmission line
5) 1f harmonics are produced only when antenna is
connected, attenuate the fundamental and check
harmonic-to-fundamental ratio
1) Reduce coupling to final tank
bh) Try a high-pass filter in series with the
low-pass filter
¢) Run the final at 60 to 70 megacycies if
possible
d) Couple a 50- to 80-Me. self-exeited 807 to
the final tank
6) If signals at TV frequencies are not coming out
of the transmitter and antenna, and if radiation
at the amateur fundamental frequency is re-
quired to produce harmonics, look for external
nonlinear systems.
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Fig. 3 — Effect of power input on harmonics pro-
duced by artificial joint.

mum 3rd harmonic. It is interesting, however,
to note that a strong 2nd harmonic is radiated
at a wide range of appendage lengths, whereas a
strong 3rd is produced in a restricted range.

A set of conditions in which a strong 3rd
harmonic exceeded the 2nd is shown in Fig. 5.
A 3rd-harmonic appsndage was moved along a
fundamental 14-wavelength conductor. A reason-
ably strong 2nd harmonic was available at a
number of positions, but in a region between
two and three fect from each end of the conductor
the 3rd harmonic radiation cxceeded the 2nd by
a voltage ratio of 4 to 1. Knowledge of the condi-
tions under which higher-order harmouics can
exceed the strength of lower-order radiation is
valuable in sifting cvidence of nonlinear systems,
especially when the systems concerned are con-
cealed in walls or ceilings.

Fig. 6 is similar to Fig. §,

éhces varying from 16 feet down to a few inches
produced no extreme resonances. The largest
of the loops produced harmonic output in the
1000-microvolt range.

Interference Tests

A fecder signal of 4000 microvolts collected
on an antenna 20 fect from the radiating system
can be expected to produce about 2000 micro-
volts at 40 feet, and 1000 microvolts at 80 fect.
Interference to the T'V receiver at W2RYI was,
of course, appreciable during the tests of arti-
ficial nonlinear systems, and occasional com-
plaints came in from around the neighborhood
when the signals were kept on for more than a
few seconds during the major-program hours.
No attempt was made to determine the exact
sphere of influence, but some interesting tests
were run with Paul Schneider, W2CY?Z, to esti-
mate the range of interference.

Paul’s house is located Y00 fect from W2RYI
At that distance, the signal from the artificial
nonlinear system should have been able to pro-
duce about 100 microvolts on his TV fecder.
We had planned to take the equipment over to
check the level, but after looking at the interfer-
ence pattern on his receiver, we decided the meas-
urements werce unnecessary. When W2RYI was
operating on 28 megacycles, with the artificial
nounlinear system 50 fcet from the discone,
and Paul’s TV rcceiver 900 fect away tuned to
Channel 2, the cross-hatching in the picture was
objectionable.

In the reverse direction, when W2CYZ was
transmitting and the nonlinear system was 20
feet from the TV antenna at W2RY], no visible
interference was produced — but that was easy
to fix! A 1N34 crystal clipped in series with an
8-foot wire loop across the TV feeder at W2RYI
was all that was needed to generate enough
harmonic output from Paul’'s harmonic-free
signal to massacre Channel 2. Numerous other
combinations of crystal and TV feeder were tried
using the signal from 900 feet, and most of them

4000

T

except that a 2nd-harmonic

appendage was employed in
taking the radiation data.
Naturally, the 2nd harmonic
was casily produced, but it
was somewhat surprising to
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from the receiver. An 8-foot appendage from the
diode was strapped to the water main where it
emerged from the ground.

The ‘“corroded antenna’” had an artificial
joint that represented one of the many that can
develop from weathering. The joint selected was
located between the feeder terminal on  the
low-band folded dipole and the adjacent bolt
from the stecl support arm. A 1N34 diode clipped
hetween these two points produced;heavy Chan-
nel 2 interference in the tests with the signal
from W2CYZ, and demonstrated the effective-
ness of nonlinear joints that can develop on TV
antennas.

The artificially corroded TV antenna was
also utilized to make measurements of the
intensity of high-order harmonics produced by
an efficient, rectifier These measurements, shown
in Table IV, indicate that the high-order har-
monics are comparatively weak. Analysis of
the data also indicated that the 85-foot TV
feeder was not sufficiently long at 3.5 and 7
Me. to develop optimum fundamental voltage on

fundamental signal to harmonics available at
the receiver terminals occurs with a length of
TV fecder that is resonant at the amateur
fundamental, placing a voltage maximum at a
rectification point common to both the feeder
and a harmonic-resonant element in the TV
antenna.

Another optimum condition for nounlinear
production of harmonics occurs when an amateur
transmitting antenna has a rectifying joint. An
“ideal” system would be available if a rectifier
were substituted for the insulator at the end of a
half-wave doublet, with a wire lanyard 14 wave-
length for the second harmonic. Some day,
someone is going to experience an exact duplicate
of this condition — an old insulator with soot
and rust and corroded copper wire — but almost
any antenna or supporting structure is capable of
developing a corroded joint at a point close
enough to the optimum to produce potent bar-
monic signals.

If an artificial joint 50 fect from a transmitting

the rectifier. The optimum transfer of amateur 4000 preg TTTTT 1T
\
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Fig. 5— Harmonic intensity as a function of the
position of the third-harmonic appendage along a half-
wave conductor. Frequency, 27 Me.; power input, 320
watts; transmitting antenna 50 feet from harmonic-
generating system; receiving antenna 20 feet from
system.
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Fig. 6 — Harmonic intensity as a function of the
position of the second-harmonic appendage along a

half-wave conductor. Same conditions as Fig. 5, except
that appendage length is 102 inches.
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Fig. 7-— Harmonic and heterodyne signals from

artificial joint on 'I'V antenna. T'wo transmitters, each
50 watts input; transmitting antenna 50 feet from TV
antenna.

antenna can produce TVT at 900 feet, less eflicient
joints common to the antenna should certainly be
suspected when T'VI at close range is developed.

Experiments with Joints as Mixers

Getting back to the TV antenna, the diode
connected to the support arm was utilized in
examining the behavior of joints as mixers.
Natural joints had been investigated with two
signals transmitted simultaneously at W2RYI on
several occasions, but data from controlied tests
were needed for a better understanding of the
results.

At times, two separate transmitting antennas
were used, but results were identical when the
two signals were fed through a coax T-fitting
to the discone transmission line, so the meas-
urements made to produce the data for Figs. 7
and 8 were taken with a single source of radiation.
One transmitter and a grid-dip oscillator had
been used while tracking down the high-level sink
joint. The signal from the grid-dip meter was
fed into the BX, water, sewer, gas, and steam
lines at various points along the lines while
the regular transmitter was on 27 Mc. The water
and sewer lines in the vicinity of the kitchen
developed the strongest sum and difference sig-
nals, the grid-dip oscillator being run at 28.4
and 3.0 Me. to develop signals at 1400 ke. for
detection with the battery portable, and at 30
Me. for checks in the communication receiver.

Stronger and steadier mixed signals, of course,
are developed when a second transmitter is run
instead of the dipper, and, if work such as search-
ing the neighborhood areas for joints is found
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necessary, s husky signal is advantageous. In
any detecting operdtion, whether at broadcast
frequencies or in the amateur or televigion bands,
the receiver must reject the amateur funda-
mental. Traps or high-pass or low-pass filters
may be required to prevent the production of
harmonics or mixed signals in the receiving device.

Two-signal transmissions produced some in-
teresting data. Fig. 7 shows the major harmonic
and sum-frequency signals between 50 and 100
Me. that were developed in the TV antenna
with the artificial joint. The power input to
each transmitter was 50 watts; the transmitters
were run individually at 27 and 29 Me. and then
simultaneously at the two frequencies. Readings
taken for the individual transmitters showed
that mixed signals developed between two and
three times as much voltage as hurmonics in the
same frequency ranges. The harmonics had less
amplitude when both transmitters were operating
than when each (ransmitter was on by itself;
the ratio of mixed-to-harmonic signal when both
transmitters are operating runs between 5 and
30 to 1. No set pattern for the occurrence of
various ratios is evident in the limited data repre-
sented by this graph, but the general observation
holds that the mixed signals are stronger than
the harmonics.

The two-signal method can be utilized to ad-
vantage if the existence of detrimental nonlinear
systems i8 questioned in o given location. 1f
mixed signals are produced, the evidence helps
confirm the presence of rectifying joints, and
the general ratio of harmonic-to-mixed signal
can be employed to approximate how much
of the harmonic radiation is due to the trans-
mitting equipment and how much is caused by
the external systems.

Another clue to the presence of rectifiers
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Fig. 8 — Harmonic and heterodyne signals from
natural joints at W2RYI. Two transmitters, each 300
watts input; signals picked up by TV autenna.
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is available in locations where there is a strong
local broadcast station. Mixed signals from the
amateur and broadcast transmitters are some-
times available. With the artificially corroded
antenna, modulated signals in the 10-to 20-
microvolt range can be found 930 and 770 kilo-
cycles from the 2nd and 3rd harmonics of 27 Me.
These signals are W2RYI mixture products of
WPAT and WJZ, which are located, respectively,
& and 10 miles away.

On rare occasions, an audible urc may form at
u corroded joint. Some of the ‘‘old timers,”
especially ’phone men, have had experience
with talking bathtubs and hot-air ducts that called
C'Q. This type of modulated arc can produce
r.f. harmonics as well as sound waves, but the
sound may be easier to follow than the r.f. path
when tracking down the source of the disturbance.
There is one more example of sound indicating
r.f. trouble: 1f the telephone picks up modulation
from a transmitter, rectification is taking place,
and r.f. harmonics are probably being produced.

A New Phenomenon

An unusual. ‘phenomenon” was™ immediately
apparent when the readings were being taken on
the mixed signals. Fig. 7 shows the eftect as a
differential between the radiation levels of a
given harmonic when first one and then two
fundamental signals are introduced to the diode.
‘T'he 3rd harmonic of 27 Mec. was recorded as 1500
microvolts when the 27-Mec. transmitter was on
the air wione. As soon as a 29-Mec. signal was
added, however, the 81-Mc. signal dropped
from 1500 microvolts down to 50. This was not
a case of poor regulation! The power output of
the 27-Mec. transmitter remained constant. It
was a weird experience to raise the 29-Mec. power
slowly from zero to maximum and watch the
81-Mec. signal drop inversely from maximum
to minimum. Other harmonics shown on the graph
behaved similarly, but the 3rd of 27 happened
to be the most striking.
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The mechanism of this phenomenon may be
cancellation by phase displacement or shift
in the operating range of the crystal, or some
other derangement that obeys the law of energy
conservation. Whatever the cause, some day
some application will come along that can utilize
this screw-ball effect. In the meantime, it can
be used as part of the evidence to couvict kitchen
sinks.

Two Signals on Natural Joints

Fig. 8 shows the normal two-signal radiation
field at W2RY 1. When this graph was made, the
artificial joints had been tucked away in boxes
on the shelf, and specific ““bad’’ natural joints
had been eliminated. The general trends in the
graph pattern are similar to those in the artificial
joint pattern of Fig. 7, adding to the evidence
that the residual harmonic level is predominantly
from external nonlinear systems.

Occasionally, the natural joints at W2RYI
produce signals at a lower level than that shown
in Fig. 8, and at other times the intensity increases.
Joints that produce heavy iuterference appear
on an average of about once a year. As mentioned
previously, some of the bad joints arce difficuit
to eliminate, so shunting them with & conductor
is an alternative. The accessibility of the junction
determines the length of the shunt that can be
employed, but shunts that are long have too
much inductance.

Shunt lengths are evaluated in Fig. 9. The
data plotted represent the radiation characteris-
tics of the optimum 2nd-harmonic system with
various lengths of No. 14 copper wire connected
across the diode. The actual shunt path includes
the distance along the conductors on both sides
of the crystal. If attenuation of more than 0
to 1 is desired, it is apparent that a total shorting
path of less than 15 inches is necessary. Readings
were algo taken with an optimum 3rd-harmonic
system. The curves for the 2nd and 3rd harmonics
were identical in shape, but were 6 db. apart.

No obvious resonances were found during the
shorting tests. The shuntevidently docsastraight~
forward job of reducing the fundamental r.f.
voltage across the crystal. There may be some
resonance tricks that can be performed on the
lines. common to an inaccessible joint, but the
possibilities scem remote. There are, however,
other tricks to try that are based on known pro-
cedures. For instance, a beam antenna could be
so situated that the heading toward the house
would be the one most seldom used. Improvement
in the order of 10 to 20 db. could be derived.
If the shack is on a farm, putting the antenna
far away — and high — will reduce the funda-
mental field. Sometimes changing the polarization
from horizontal to vertical, or viece versa, will
reduce the strength of the signal reaching a
specific, troublesome conductor.

Perhaps a ground-plane antenna placed on
top of the house would reduce the r.f. field below
sufficiently to eliminate TVI from inaccessible
joints; this is an opportunity for the antenna boys

(Continued on page 108)
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‘This four-tube double-
conversion receiver is built
for stable and selective oper-
ation in the 3.5- and 7-Mc.
bands. The knobs to the left
of the tuning dial control
audio volume (upper) and
b.f.o. on or off, and the
right-hand knohs control in-
put tuning (upper) and i.f.
gain.

A Good Four-Tube Superhet

Stability and Selectivity in a Small Double-Conversion Receiver

BY BYRON GOODMAN,* WIDX

HERE are just three reasons that come to

mind why any amateur would want to

build a receiver these days. One is & matter
of curiosity — he would like to find out for
himself what makes them tick. The sccond is
the matter of performance — he can still build
a better receiver than the manufacturers make.
(Notice that we didn’t say ‘‘better than the
manufacturers can make,” because that probably
isn't true, but it is true that commercial designs
must be based on # series of compromises that
will sell the most sets.) And the third reason
is simply the matter of pride —he enjoys
operating with something he built himself.

Hey! What about price? Can’t you build a
receiver cheaper than you can buy it? Sorry,
but we doubt it. If you want an all-band receiver,
it is rather unlikely that you can build a copy
of any of the commercial reccivers for what
you pay for the factory product. And if you
think you can redesign any particular job so
that it can be built st lower cost and still look
und perform the same, the manufacturer has
job waiting for you as his design engineer.

We aren’t offering a design to compete with the
manufactured product. But for $50 (plus $15 for
a power supply) yvou get a 4-tube receiver (with
8-tube performance) that is not difficult to build
and that has selectivity and stability not sur-
passed by factory-built receivers costing much
more. On the debit side, it covers only the 3.5- and
7-Mc. bands —if vou want 14- and 21-Mec.
coverage we suggest crystal-controlled converters
ahead of it. It will snake out 75-meter 'phone
signals in a manner seemingly inconsistent with
its small size, although it lacks a.v.c. and you

* Assistant Technical Editor, QST.
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have to handle the r.f. gain manually. There is
no audio power tube for running u loudspeaker,
but the audio volume is cnough to rattle the
diaphragms of the most rugged pair of head-
phones. Now that you have our biased appraisal
of the set, und if you think you might be in-
terested in a good two-band receiver, let's take a
look at the circuit.

The Circuit

The receiver is a double-couversion affair,
with intermediate frequencies of 1700 and 100
ke. The 1700-kc. first i.f. reduces the image
problem considerably, and also permits using
an oscillator that tunes only one range for
the two bands. Tuning the oscillator from 5.2
to 5.7 Mec. gives an i.f. of 1700 ke. for the 3.5-
to 4.0-Mec. range and the sume i.f. for the 6.9-
to 7.4-Mec. runge. Thus the oscillator components
can be soldered in place (no switching or plug-in
coils) and the dial calibration made once and not
worried about after that. To change bands, it is
only necessary to swing the input condenser
to the 80- or 40-meter band. The 1700-ke. i.f.
eliminates any pulling on the oscillator, on
cither the 40- or 80-meter range.

The 6SB7-Y is a considerably better tube than
the 6SA7, from the standpoint of gain, and was
a “must’” choice for the first couverter, since
no r.f. stage was to be used. To minimize spurious
responses, two tuncd circuits were used. In the
original version the stray ecapacity coupling
between stator plates of a dual condenser wus
used. From a signal standpoint the coupling was
quite adequate, but on 40 meters the set was
plagued with strong commercials around 9 Me.
riding through, since the strong second harmonic
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Fig. | ~-'The two methods of capacity-coupling
two tuned circuits. In the circuit at A, the coupling
increases with frequency, since the reactance of C.
decreases with frequency. In the ciccuit at B, the
coupling i8 greater as the reactance at Co is increased,
s0 the coupling will decrease as the frequency beromes
higher. In either case it is assumed that the only coupling
is that resulting from Ce, 8o the coils must be shiclded
from each other.

of the oscillator (around 10.7 Mec.) made this
almost inevitable. Attempts at reducing the
magnitude of the second harmonic were fruitless,
so the two stator scctions were shielded from
each other, and a shield was added between
the coils. Coupling was then controlled by u
large capacitor common to both circuits, and
this did the trick beautifully. The reasoning
followed, of course, was that the original capacity-
coupled circuit increased the coupling at the
higher frequencies, while the common-capacity
coupling now used decreases at the higher fre-

quencies. Suffice to say it was well worth the

effort, since it boosted the 9-Mec. rejection from
30 to around 50 db. ¥ig. 1 shows the principles
involved in the two circuits.

Referring to the circuit diagram, Fig. 2, the

1700-ke. signal from the first converter is then
converted in the 6X8 second converter to 100 ke.
The use. of a 1600-ke, crystal for the oscillator
ut this point may scem like an elaboration, but
it. permits using a gain control (R;o) that has no
effect on the frequency. This is a desirable
characteristic of any receiver (no frequency
change with gain-control setting), and so the
1600-ke. crystal at $2.70 was not considercd to
be a luxury. While this oscillator could be made
self-controlled, it would be almost certain to
“pull” with gain-control changes.

The 1700-ke. transformer, Th, between the
first und second converters may also appear to
be a luxury, since the one specified is a relatively
expensive job. However, there can be no com-
promise at. this point, because a poor transformer
will not have enough rejection to avoid the
secondary images (200-kc. away) that might
otherwise ride through. This is no idle specula-
tion on our part — we originally used cheaper
components here and made the 6KK8 regenerative,
but it was too clumsy. The present arrangement
is much more satisfactory.

The 100-ke. output from the 6K8 is filtered
through several tuned circuits and feeds a triode
plate detector (35 6SN7). This detector is regen-
erative, but the regeneration is fixed and doesn’t
have to be bothered with by the operator unless
he changes tubes and the replacement has con-
siderably ditferent characteristics. The regenera-
tion in this 100-ke. detector is what gives the
receiver its single-signal c.w. reception charac-
teristic, since there aren’t enough tuned circuits
to give it otherwise. The b.f.0. uses the other
triode in the 6SN7 envelope, and stray coupling
is used for the b.f.o. injection. Using a 100-ke.
coil similar to those used in the amplifier, the
(Clapp circuit is a logical one for the b.f.0., because
of the high L-to-C ratio involved. No panel
control of b.f.o. pitch was made available — it
was deemed unnecessary because the selectivity
is not adjustable.

Up to this point the gain of the receiver is

¢

This view «f the four-tube
recciver shows the horizontal
mounting of the 1700-ke. i.f.
transformer, the 1600-ke. crystal
(in front of the 6K8 converter),
and the audio transformer near
the panel (betwecen the volume
control and the 6SN7 detcctor-
b.f.0.). Note the shield between
stator sections of the antenna-
input condenser.

The aluminum chassis is sup-
ported by a steel chassis that adds
weight and strength to the entire
assembly.
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Cj — 10-pufd. ceramic or mica.

Cz — 140-pufd.-per-section dual variable (Hammarlund
MCD-140-M).

Cs, C22 — 0.001-4fd. ceramic or mica.

Cy — 220-ppufd. silver mica.

Cs,C10 — 47-pufd. silver mica.

Cs — 35-uufd. midget variable (Bud 1.C-1643 or Ham-
marlund HF-35). .

C7 — 100-gufd. midget variable (National PSR-100).

Cs, Cy, C23 — 0.01-pfd. ceramic.

Cn, Ciz, Ci4, Ca1, C2¢ — 0.1-fd. 400-volt plastic cased
(Sangamo or Sprague).

Ci13 — 390-pufd. mica.

Cis, C17, C18 — 100-pufd. mica.

Cie6 — 4.7-upfd. mica.

Ci0, C20 — 0.0015-pfd. mica.

Ri1 — 47 ohms.

Rz — 22,000 ohms,

Rs — 4700 ohms,

R4, Rs, R20 — 1000 ohms.

2u0 CONVERTER

DETECTOR

AUDIO AMPLIFIER

/65:\‘7\'

Ts  VoLuME

0+250

0+105

Fig. 2 — Wiring diagram of the four-tube receiver.

Rs — 0.15 megohm.

Rs — 220 ohms.

R7 — 2000 ohms.

Ry — 10,000 ohms, 2 watts (or two 22,000 ohms, 1
watt in parallel).

Rig — 1000-ohm wire-wound potentiometer (Mallory
MIMP).

Ru — 1800 ohms.

Riz — 33,000 ohms,

Ris — 6800 ohms.

Ru4, Ris — 0.1 megohm.

Ris — 10,000 ohms, 1 watt.

Rie — 0.25-megohm volume control.

Ri17 — 2200 ohms.

Ris — 0.22 megohm.

All resistors 14 watt unless specified otherwise.

L1, Lz — 35 turne No. 30 d.c.c. close-wound on National
XR-50 slug-tuned form. Primary on Li is 8
turns No. 30 d.c.c. close-wound at ground end.

L3 —23 turns No. 24 bhare space-wound 32 turns per
inch, 8§-inch diam. Tickler is 13{ turns spaced
1 turn from L3. See text. (Made from B&W
3008 Miniductor).

Ls —20-mh. (approx.) slug-tuned ‘coil. See...text.
(RCA 205R1). a

Ls — 20-henry 15-ma. choke (Stancor C-1515).
RFCy; — 750 xh. {National R-33).
51 — S.p.s.t. rotary or toggle.

T: —1700-ke. i.f. transformer, modified, (Millen 62161)
See text.

T2, Ts—100-kec. transformers made from TV com-
ponents (RCA 205R1). See text.

T4 — Small 3:1 audio transformer (Stancor A-63C).
The 1600-kc. crystal is a Peterson Radio type




not too- high, and two stages of audio amplifica-
tion are used. Omitting the cathode by-pass
condensers still leaves more than enough audio
for any pair of high-impedance headphones.
There is good reason for keeping the gain
low up to the audio amplifier. By keeping the
level as low as possible up to and through the
selective stages, there is & minimum opportunity
for overloading and ¢ross-modulation, and the
gain must be kept only high euough to prevent
degrading the signal-to-noise {vatio. Further, it
is well known that a regencrative stage has a
tenidency to “flatten out’ with strong signals,
so the regenerative detector is somewhat pro-

Stator\ Lead Grid

%fotor

/\‘\ Holes—" L( snd.

Fig. 3— The 1700-ke. if. can is modified by drilling
two holes in the side of the can.

On the transformer assemhly proper, the old grid
(green) and ground (black) wires are removed. On the
lunmg condenser connected to the coil nearest the
tuning condensers, a new plate lead is connected to the
stator and a new B+ lcad to the rotor. The old plate
lead (blue) becomes the new grid lead, and the old B+
lead (red) becomes the uew ground lead by transferring
it {from the terminal to the rotor wire near the coil.

During reassembly, the new platc and B4 leads
should be soldered to a length of wire that is passed
through the shicld-can hole before the entire assembly
is eompleted. Othcrwise it is difficult to snake out the
new plate and B+ leads unless small flexible wire is

used.

tected by keeping the gain down. But don’t for
one minute get the idea that this receiver doesn’t
have plenty of sensitivity, because it does. In
any normal location, and with a halfway decent
antenna, you will hear all the signals any large
receiver can pull in, unless the large receiver
has more selectivity than this one. This wouldn’t
be true on 20 and 10 mecters, of course, because
there it is hard or impossible to get away without
using an r.f. stage for best signal-to-noise ratio,
but on 40 and 80 the “outside” noise is almost
ulways the limiting factor.

Construction

One’s first reaction to a glance at the photo-
graphs is probably ‘“Why build a receiver like
that?” An aluminum chassis is stacked on top
of a steel one — why? Well, we think we have
some pretty good reasons, a.nd the results have
hacked us up. One of the primary objectives in
this little recciver was to build something that
was stable, where a signal wouldn’t disappear
if you leaned on the dial or dropped a pin on the
table. Our choice of dial was the National ACN,
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because it can be calibrated. To put the knob
of the ACN dial where it would be comfortable
meant raising it on the 8 X 12-inch punel, and
with a chassis mounted at the bottom of the
panel this would mean adding braces between
panel and chassis for maximum rigidity. So we
used the side of the 7 X 11 X 2-inch chassis
to back up the part of the panel where the:dial
was mounted, fastening the two together with
6-32 screws, }ﬁ-mch long brass collars and a few
necessary washers. The ACN drive mechanism
is more than 2 inches in diameter, and it would
have weankened the chassis to cut out a hole
for this drive, as well as making a nasty workshop
problem. So we have an aluminum chassis
mounted above the bottom of the panel, and
the whole thing sits on an inverted stcel chassis
that has rubber feet (grommets) in the corners.
We could have used another aluminum chassis
at the bottom, of course, but we wanted all the
weight we could get. If you have ever operated
with a small receiver that can easily be pushed
around on the table top, you'll know why. In
any event, the receiver is stable —— pushing on
the dial doesn’t vary the beat note at all, and
pounding the table alongside the receiver results
in only the slightest of short warbles. (\We've
never met anyone who operates his receiver while
pounding with his other hand on the table, but
we know it is one of the universal tests for receiver
stability.)

In the oscillator circuit, the 35-ppfd. tuning
condenser is supported by a small aluminum
bracket, and the 100-upfd. trimmer is mounted
on the chassis so that it is adjustable from the
top. Neither condenscr is grounded to the chassis
through its mounting — leads from the rotors
are grounded to the chassis at. one point near
the 6SB7-Y tube socket. The oscillator coil is
mounted by its leads on a small multiple tie
point. This may seem ridiculous in an oscillator
that we want to be stable, but the B&W NMini-
ductor is solid, and has so little mass that it is
hard to make it vibrate on its short leads.

The shield between the input coils, L; and
Ly, is made of thin aluminum. It has a notch in
the cdge that goes against the chassis side, to
clear the antenna-coil leads, and it has a hole
through it for the lead between the bottoms of
Iy and Lg. The dual condenser, Cs, is fastened
to the chassis by a single 6-32 screw, and the head
of this screw has a cupper shicld soldered to it
for mmumzmg coupling between Csa and Can.
The shield is casily cut out from copper flashing
and soldered to the screw head. The rotor as-
sembly of Cy must be removed to put the shield
in place, but this is just a matter of loosening
four screws. Don’t touch the stator plates.
The screw with the shield on it, which holds
('; to the chassis, also holds the coil shield in
place underneath the chassis.

The 1700-ke. i.f. transformer is mounted on
its side because the chassis and panel sizes are
such that the receiver can be mounted in a small
cabinet, and mounting the transformer upright
would prevent any such installation. To lay the
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transformer on its side, two 3¢-inch diameter
holes were drilled in the side of the i.f. can,
opposite the coils. The leads from the i.f. trans-
former are brought out these holes and through
corresponding holes in the chassis. An end
plate on the transformer has a clearance hole
for the grid lead. Fig. 3 shows these modifications
and how the leads are connected and brought out.
The 1700-ke. transformer was fastened to the
chassis with two clamps using spade bolts, in
much the munner that some filter condensers
are clamped. Another method might be to make a
bracket of the end plate and another bracket at
the adjusting-screw end of the transformer.

The [00-ke. circuits use # TV component,
the RCA 205R1 Horizontal Oscillator coil. As
purchased, they have the soldering lugs and
tuning screw out of the top of the can, but
they are easily reversed by uncrimping the
can and reversing the assembly. Before reas-
sembly, however, there are a few things to be
done. These coils are actually two coils, a large
one connected to Pins A and F (with a center-tap
at C) and a smaller coil connected between C
and D. The large coil is used for the 100-ke. tuned
circuit by connecting a 100-uufd. mica condenser
between A and F and lifting the center-tap
from Pin C. Don’t break the center-tap — the
easiest way is to scrape the two wires first to

remove the insulation, flow a drop of solder on
the scraped portion, and then cut the two wires
away at the pin. The other winding is used us
the primary in 79 and the tickler in T3 The
primary in 79 can be tuned from the top, because
there is ulso an iron slug in this smaller coil.
While all of these modifications may sound
complicated, they are actually harder to describe
than to do, and with the components in hand
there should be no trouble in making the changes.
In wiring the sct, tic points were used liberally
su that no components would be floppy. The only
shielded wires are the onc running from the
volume control R to Pin 1 of the audio amplifier
and the leads from T3 to Pins 4 and 5 of the
detector. The shiclds are grounded to the chassis
at the ends and any other convenient points.
The oscillator coil, L;, is made from B&W
Miniductor. To scparate the two coils of L,
push the 3rd or 4th turn from one end of the
piece of Miniductor through toward the center
of the coil. Snip this wire with a pair of cutters
and push the two ends back out. Each end is
then peeled around for !4 turn. The two coils
are then adjusted to the right number of turns
by working in from the outside ends.
The rotor of (s is grounded underneath the
chassis by running a wire from the front
support of the rotor through a hole in the top

‘This view underneath the chassis shows how the parts are arranged around the various tube sockets. Note the
batile shield between the two input coils (left). Not clearly visible in the phomgraph but an important part of the
construction, is the tie point that supports the oscillator coil (between tuning condenser and coil bafile shield).
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of the chassis to the lug under

Ly. Grounding the rotor to the

top of the chassis is inadvisable

because the r.f. must then flow

over and under the chassis. nsy
The aluminum chassis is bolted ac.

to the steel chassis by two 414-

inch lengths of }¢-inch diameter

brass rod, threaded 6-32 at each

end. These rods pass through

holes in the top and lip of each

chassis. The only holes that are

required in the steel chassis are those for the two

tie rods, the four holes for the rubber feet, and

4 1¥4-inch diameter hole to clear the headphone

jack.

Adjustment

There are two types of adjustment that must
he made to get the receiver working: adjusting
the circuits to the proper frequencies and adjust-
ing the oscillators and the regenerative detector
to the proper amplitudes. To this latter end, leave
the grounded end of Kj disconnected in your
original wiring, and lightly solder (so that it can
be changed later) the lead from Pin 5 of the
detector to Terminal C of T';. Resistors that may
require changing are K3, £7 and K;3 so don’t
solder them too well the first time around.

Connect » power supply to the receiver and
sce that the tubes light and that the power-
supply voltages are approximately correct. The
250 volts can be anything 25 volts either side
of 250, and the 105 volts, coming from a VR
tube preferably, will be nothing to worry about
if the VR tube lights.

Having proved the wiring this far, connect
a low range milliammeter between K5 and ground
(+ lead to ground) and apply power again. The
grid current should read about 0.05 ma. (50
pa.). If it reads much more than this, try a
slightly larger resistor at £y, or a smaller one
if the grid current is too low. Make these adjust-
ments with the rotor arm of R at the grounded
end (maximum gain).

Next check the oscillation of the oscillator
portion of the 6SB7-Y. To do this, connect the
+4 side of your 0-10 high-resistance voltmeter
to the chassis and connect the — terminal to
a 10-mh. r.f. choke. Touch the other side of the
choke to the junction of R; and R,. Lacking a
high-resistance voltmeter (20,000 ohms per volt
or a v.t.v.m.), lift the end of Rs that connects
to the tuning condenser and insert a (-1 milliam-
meter between resistor and ground. With C; set
at about 34 maximum capacity, your voltmeter
should read about 334 volts (or the milliammeter
about ().2 ma.). If it reads much more, increase
the value of I3 — if much less, the value of
B3 should be decreased. If you get no reading, it
means the oscillator isn’t working, and you
probably have a mistake in the wiring. With
both coils of Lz wound in the same direction
(us with the Miniductor), the stator of the
tuning condenser should be connected to the
outer end of the larger coil, and Pin 6 of the
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—O GND.
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Fig. 4 — Suggested circuit diagram for the receiver power supply.

Ciy Cz - 16-ufd. 450-volt elcctrolytic.

K1 — 4000-ohm 10-watt wire-wound.

K2 — (0.1-megohm l-watt composition.

14 — 8-henry 75-ma. filter choke (Stancor (i-1355).

Iz — 15-henry 75-ma. filter choke (Stancor C-1002).

S1 — S.p.s.t. toggle.

T1 — 325-0-325 volts at 55 ma.; 6.3 v. at 2 amp.; 5 v.
at 2 amp. (Stancor PC-8407).

6SB7-Y should be connected to the inside turn of
the smaller coil.

If you can borrow a serviceman's test oscillator
that will give a modulated signal at 1700 ke., this
signal can be introduced at the grid of the 6K8
and the 100-ke. i.f. circuits can be peaked (b.f.o.
turned off), listening in the headphones for maxi-
mum response. The (700-ke. signal can then be
transferred to the grid of the 6SB7-Y and the
trimmers peaked on 7';. Lacking the signal gen-
erator, the next best bet is to provide a modu-
lated signal in the 80- or 40-meter band and
couple it to the stator of Cap. Let’s assume the
signal you have is from a crystal oscillator or
VFO at 3750 ke., running from an unfiltered
power supply to furnish the modulation. Set the
tuning dial vertical. If the signal were at 3500
ke., you would set the tuning condenser (g ut
almost full capacity. Rock (7 slowly until the
signal is heard. Then peak the 100-ke. transform-
ers T'3 and T'3, reducing the signal input as neces-
sary to avoid overloading. Then turn on the b.f.o.
and adjust the slug in L4 until a beat note is
heard. Then peak the trimmers in 7'y,

With the initial tuning of the 100-ke. channel
done, the slugs of L; and L, can be adjusted for
maximum signal, with no untenna connected.
Set Cp at almost full capacity, your signal near
3.5 Me., and adjust the iron slugs for maximum
in the headphones. If you are using a VFO or
crystal oscillator, there will probably be enough
pick-up without any apparent coupling, but «
short 6-inch wire connected to the antenna termi-
nal may be required to pick up the output from a
low-powered signal source.

Unless you are very lucky, indeed, the 100-ke.
circuits will not be tuned to the exact frequency
that makes the calibrations coincide on 80 and 40
meters. While it isu’t necessary, of course, it does
make the dial look cleaner. To bring the calibra-
tions into line, beg or borrow a crystal frequency
standard that will give signals at 100-kc. inter-
vals. First locate the 4.0- and 7.0-Mc. points on
the dial, by referring the harmonics from the
100-ke. standard to the original signal you used
for alignment. If, for example, the 80-meter sig-

(Continued on page 108)
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Voltage-Multiplying Circuits

A Brief Review of Transformerless Power Systems

BY GABRIEL P. RUMBLE,* EX-WSBBB

supply circuits in which an a.c. voltage is

changed to a higher d.c. voltage, have their
widest application at the present time in television
receiver cirenits. However, frequent use is made of
such circuits in ham gear where simplicity and
light weight are prime considerations.

V‘OL’I‘AGE—MULTIPLYING circuits, that is, power-

Voltage Doublers

In Fig. 1, a condenser and rectifier in series are
connected across a source of alternating voltage.

G

-o—) + +o—) |+— X

AC. +
Source

+ -0— Y

(A)

Fig. 1 -—1Tn A the condenser is heing charged. In B

(B)

the voltage between points X and Y is essentially twice
the peak value of the applied a.c. voltage.

When the polarity of the source is as shown in
Fig. 1A, the rectifier will conduct and the con-
denser will become charged to the peak value of
the a.c. voltage. When the source voltage reverses
polarity, the rectifier will not conduct, but the
polarities of the condenser charge and the source
voltage will be such as to be additive. Therefore,
when the source voltage reaches its peak value on
this second half of the cycle, the voltage between
points X and Y will be twice the peak value of
the source voltage. This doubled voltage can be
conducted through an additional rectifier, as
shown in Fig. 2, to charge a second condenser to

C| IDZ

o_‘)}+ M " ;

AL -+ +.LZE 2

Source D, 4 C_T %
T

Fig. 2— A practical half-wave voltage-doubling
circuit,

Load

(o2

=

deliver twice the peak value of the source voltage
to the load. Thus we have a circuit by which a
voltage higher than the source voltage can be
obtained without the use of a transformer. ‘The
circuit of Fig. 2 is called a voltage-doubler cir-
cuit. It should be noted that no current flows
from the input circuit to the load during that
portion of the cycle when the first condenser, (';,

#8300th AU, Post Signal, APO 958, ¢, Postmaster, San
Krancisco, Calif.
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is being charged, because the polarity existing at
that time is such as to make the rectifier. Do,
nonconducting. Therefore, the circuit is a half-
wave rectifier. However, the discharging of the
condensers has a filtering action that smooths
out the pulsations before reaching the load. The
ripple voltage appearing across the load will de-
pend on the capacitance of the condensers and
the value of the load resistance, becoming smaller
with an increase in each. For many applications,
no further filtering is necessary. Capacitances of
40 pfd. are commonly used throughout voltage-
multiplying circuits. (’; should have a voltage
rating at least equal to the peak value of the
source voltage; Cp twice this value.

When more than a light load is placed across
the output terminals of the circuit of Fig. 2,
the output voltage sags sadly. Regulation is
a function of condenser capacitance and rectifier
resistance, improving with an increase in capaci-
tance and a decrease in resistance. An advantage
of this circuit is that one side of the load circuit
may be grounded directly.

o—
Y Dey
A.C —wwnt—
Source load +
+ -
o1 T

Fig. 3 — A full-wave voltage-doubling circuit.

Improvement in regulation and a reduction in
the output ripple can be obtained by using a
voltage-doubler circuit in which full-wave rectifi-
cation takes place. Such a circuit is shown in
Fig. 3. On one alternation (half cycle) one con-
denser is charged, while on the other alternation
the other condenser is charged; hence full-wave
rectification. The two charged condensers are
in series across the load; hence voltage doubling.
A disadvantage of this circuit in some applica-
tions is that neither side of the load circuit may
be grounded. Both (', and C2 should have a
voltage rating at least equal to the peak vulue
of the a.c. input voltage.

Voltage Multipliers

"The principle of voltage multiplication, thut is,
the charging up of a condenser through a recti-
fier during one alternation and the addition of
the condenser charge to the line voltage on the
other alternation can he extended beyond dou-
bling to tripling, quadrupling and, indeed, to any
number of stages. Fig. 4 shows a multiplier cir-
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o .L > Flc.
I'ig. 4 — Sections may bhe SA'C‘ Czq' 2€ 45:1'(:4
added to the voltage-doubling ~ 0UITe b} »} >—r—> »—
circuit to obtain any desired mul- D, D, D3 Dy Ds J
tiplication. The circuit shown + + <
at right will deliver an output o E C, 3E Cs 5E Load§
voltage approximately erqual to - o= b
five times the peak valuc of the l’
applied a.c. voltage at the input. l l !
S — ———— —— ——— L
Ist SEC. 2ND 3rp 4TH 5TH =

cuit having five scctions. You will notice that
the first two sections of this circuit are similar
to the doubling circuit of Fig. 2. The condenser,
(’s, will be charged up to five times the peak
voltage of the a.c. input voltage. To obtain the
desired output voltage, it is necessury merely to
employ the appropriate number of sections. £ is
the peak value of the applied input voltage. The
condensers should have & voltage rating at least
equal to this peak voltage times the number indi-
cated in cach scction. The voltage regulation of
such an arrangement gets worse as stages are
added. For this reason, the condenser capaci-
tances should be as large as practicable. At first
glance, one might suspect that the inverse peak
voltage across the rectifier increuses with eiach
stage, but such is not the case. Under no load,
the peak inverse voltage across each rectifier
is the same, i.e., twice the peak value of the a.c.
input voltage. No matter how many stages, this
type of circuit always gives half-wave rectifica-
tion. As indicated, one side of the load circuit
may be grounded.

When tripling or quadrupling, better voltage
regulation will be obtained with the circuits of
Fig. 5. As with the full-wave doubler circuit,
however, ncither side of the load circuit can be
grounded directly. In the tripler circuit of A,
('t and C3 should have a voltoge rating at least
equal to the peak value of the a.c. source voltage,
while the minimum voltage rating for Ce should
be twice this value. In the quadrupler circuit of
B, C; and C4 should be rated for the peak of the

[o,

Ki D, 2E;~L C C J:-‘-E
AC. p
S J —
ouree ey D2 Theed T 4,
o1 T \
(A)
o—
C 'L+E C is
,1C 1 —u: - Zoad + 4_;—
Source . L. WL D 1
D‘y‘ Cz:I_LE Cs:r‘.E 'y D4

L
) (B)

#ig. 5 — (A) Voltage tripler. (B) Voltage quadrupler.
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source voltage® and (‘e and ('3 for double this
value.

From an examination of these circuits, it will
become evident that they are most practical for
use with selenium or other types of rectifiers
requiring no heated filament. The number of
filament transformers will usually prohibit the
use of vacuum-tube rectifiers. Since the capaci-
tances required are large, such circuits are nor-
mally considered economically attractive when
the output voltaze is limited within the voltuge
ratings of electrolytic condensers.

25 Years Ago

this rmonth
A

January 1928

« + » Results of the International Radiotelegraph Con-
ference were not as unfavorable to amateuns uy wus antic-
ipated, thanks to the staunch support of the United Statcs
and other friendly delegations.

. . . ARRL Seccretary Warner tells a full story of the
Conference, pointing out the fears and prejudices toward
amateurs held by European governmental and commercial
interests attending the mecting.

i

. « . The Conference designated these awmateur band allo-
cations, anticipated cffective hy 1929: 1715-2000, 3500~
4000, 7000-7300, 14,000-14,100, 28,000-30,000 and 56,000—
60,000 kilocycles.

.« . In “Municipal Ordinances on Radio Transmission
Unlawful,” ARRL Assistant Secretary A, L. Budlong telle
of League Director Paul Segal's successful precedent-setting
case for JALM against the town of Wilmore, Ky.

. . . “Rotten Bunk,” by The Old Man, gives a hide-
tanning to amateurs whe hold the view that ham radio is
now on the skids as a result of International Radiotelegraph
Cenference decisiuns.

. . . P. C. Lackey, 5AJ, and Dean Spencer, 5JU, stress
some important factors to be considered before the average
e, w, transmitter may be properly modulated for work in the
'phone bands.

. « . “The Grinding of Quartz Plates,” by E. G. Watts,
jr., 4FM, gives thorough attention to a subject of great
interest to crystal-control enthusiasts faced with the pro-
hibitive costs of commuercially-ground plates.

... Glenn H. Browning discusses * Radio Frequency
(*hokes for Receivers' aud Rudolph Sturm, 9BQY, furnishes
many valuable pointers for emerg2ncy and portable opera-
tion in **A Portable Power Supply."

. . . “"Matching the Transmission Line to the Antenna,"
by Walter Van B. Roberts, gives a xomewhat mathematical
slant on the problem of coupling transmitter ontput to an-
tenna for maximum efliciency.

.. . There appears a complete description of nu3CAB,
the de luxe Washington, D. C., iustallation of (!. A. Briges,
which has probably handled more messages without sched-
ules than any other ham station. of the day.
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Simple Remote Tuning for the VFO

An Easily-Made Unit with Minimum Drift

BY DONALD H. MIX,* WITS

s pointed out previously, the series-tuned
A Colpitts (Clapp) VFQ circuit lends itself
especially well to remote tuning control.!
This refers to the currently popular scheme in
which the VFO is placed on the operating table
where it can be tunced conveniently, while the rest
of the rig may be several feet away. Such an ar-
rangement often involves complications, such as
the need for an additional tuned circuit at the
output end of the cable coupling the VFO to the
transmitter. This is particularly inconvenient if
the transmitter stage being fed is normally a crys-
tal oscillator.

The Clapp circuit has the advantage that the
tuned circuit can be separated from the VFO tube
through a cable several fect long not ouly with
negligible loss, but also without reaction on the
frequency by movement of the cable. However,
perhaps the greatest advantage in this arrange-
ment is that separation of the tube and tuned
circuit reduces temperature effects (drift) to a
minimum. [t also permits mounting the coil in its
enclosure without regard to other components.
The coil can be placed at the center of the box
with maximum spacing from the sides and, as a
consequence, minimum sacrifice in Q.

Tn this instance, the VFO congists of the two

¥ Assintant Technical Editor, @57

! Long, *Cutting Down VFO Drift,”” QST, August, 1952,

. 20.
P ¢ Mix, “The ‘Bandbox’ -~ » Single-C'ontrol Frequency-
Muitiplier Unit,” QST, April, 1952, p. 11

¢ In the August issue of ST, W3ASW
pointed out the possibilities that the
Clapp VFO circuit offered in the way of
remote tuning and the advantages to be
gained by such a system. This article
describes the practical construction of
a unit incorporating the principles set
forth in that article. It not only affords
a simple means of feeding a VFO to an
existihg transmitter but also results in
reduced frequency drift.

ghielded units shown in the photographs, ouc
containing the tuned circuit (Fig. 1B) and the
other the 5763 oscillator tube und a pair of 0B2
voltage regulators (Fig. 1A), because the VFO
was designed primarily as a driver for the *“Band-
Box" frequency multiplier described in the April,
1952, issuc of QST.? However, in many cascs, the
crystal-oscillator tube of a rig can be substituted
for the sccond unit mentioned, if the tube is a
6AG7 or 5763. If the popular grid-plate crystal-
oscillator circuit is in use, it should be possible to
feced the tuned circuit directly through the 2-
conductor cable to the crystal terminals without
modifying the crystal circuit in any way. The
cable may be of auy length up to 10 teet or so.
RG-22/U i8 recommended.

The oscillator operates in the 3.5-Me. region
and the bandspread tuning system, consisting of

The remately-tuned VFO

January 1953

The large box cuntains the tuncd circuit, the smaller one the oscillator and valtage-
regulator tubes. 1'he two terminals on the smaller box are for output and key conncctions, ‘T'he power connector is
at the end opposite the cable connection.
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'y, Cq and (3, is designed to
cover the desired frequency
ranges in three steps, when
0y and Cjy are altered as de-
scribed under Fig. 1. With one
setting of (', the tuning con-
denser, Cy, spreads the range
of 3500 to 3750 ke. out over Y5

T
per cent of the National ACN ol
dial. Since this fundamental SIS
range covers the most-used 80- Ce 1
meter c.w. frequencies, and —— =

harmonics of this range cover Cs
all of the higher-frequency
hunds, excepting only the 11-
meter band, this range will
usually suffice for 90 per cent of all operating. By
shifting C'g, the range of 3750 to 4000 ke. is spread
out over about 75 per cent of the dial. The 27-
Me. band is provided for by a third setting of Cs.

Construction

The tuncd circuit is housed ina 5 X 6 X 9-inch
aluminum box. An enclosure of this size is needed
not only to provide mounting for an adequate
dial, but also to permit spacing the coil well away
from the sides of the box so that its ¢ will not be
drastically reduced by the shiclding in its field.
Incidentally, tests showed that although larger
coils had 2 higher ) before they were placed in a
box of this size, the @ of the B&W “J” coil was
nnly ncghglbly less when the coil was encloscd.
Some increase in @ can be obtained by using a
larger coil, such as the “T" scries B&W unit,
provided that a much larger enclosure is used.

The dial is first mounted centrally on one of the
5 X Y-inch gides of the box. The tuning condenser,
'y, is then coupled to the dial and the mounting
step at the rear of the condenser is supported
against the bottom of the box with a heavy metal
spacer cut to fit. The bandset condenser, Cy, is
shaft-hole mounted 1 inch in from the left side
and bottom of the box. This necessitates drilling
the shaft hole through the edge of the dial frame.
('3 is soldered directly across the terminals of Cs.
The knob is a National HRS-5.

'The B&W coil is removed from its mounting
by first drilling out the rivets in the plug-in base,
Jeaving the metal angle pieces at cach end at-
tached to the coil, and unsoldermg the leads from
the pins. The lmk winding i carefully removed

OQUTPUT

Fig. | —— Circuit of the remotely-tuncd VFO.

Gy = Approx. 12-pufd. variable (Hammarlund HF.15,
rear stator platc removed, rear rotor plate bent;
see text).

C2 — Approx. 23-pufd. variable (Hammarlund HF.35,
last gtator and laat two rotor plates removed).

Ca— ‘Q-p;‘fd silvered mica.

(..rs, L7, Cg, Cg — 0.001-pfd. disk ceramic.

K1 — 47,000 ohms, ¥5 watt.

Rz — 10,000 ohms, 10 watts, with slider.

L1 — 35 ph — 39 turns No. 18, 174 inches long, 113-
inch diam. {B&W JEL 80, 1 turn and link
removed).

Jis J2 = 3-contact female jack (78-PCG3T).

Ju— l\cw jack - ‘phono input jack.

J1 — Insulated phone-tip jack.

Js — 4-contact malc connector (C-J P-301-AB).

RFCi, RFCz2 — 1-mh. r.f. choke (National R-50).

Nore: RG-22/U remote cable is terminated at cach
f}nd w;t_}; Amphenol 91-MPM3L male conncctor to fit
1 an 2.

by snipping the turns and prying the spacing
blocks loose with a knife. One turn is removed
from the coil itself. The coil is then mounted on
National GS-1 pillar insulators so that it will be
centrally located in the box in both directions.

. The three-contact jack for the remote-tuning
cable is set in the back of the box, and Cq and C's
are soldered to its terminals.

The photographs show the essential details of
the assembly of the tube unit. The enclosure is a
standard 2 X 2 X 4-inch aluminum box. The
three tubes are mounted on a shelf spaced 114
inches from the top of the box. This dimension is
critical if the tubes are to be removed without
difficulty. The keying and output jacks are
mounted in one of the covers, below the shelf
level, and the power connector is mounted at one
end and the jack for the coax cable at the other.
The resistor, R2, is mounted on top of the shelf,
alongside the tubes, on the same side of the box

¢

Interior of the tuned-cir-
cuit box. C¢ and Cs are to
the rear. Ca is soldered
across Cz to the left in front.

¢
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Bottom view of the tube-
unit shelf. RFC; is above,
RIFCaz below. Cs is soldered
to Jz on the cover plate.
‘The two leads going to the
left solder to the cable con-
nector. T'he one to the left
above goes to J4, the lead to
the right to Ja.

¢

as the keying and output jacks. This makes it
possible to remove the tubes and adjust the slider
by removing the blank cover of the box. The re-
sistor is supported betwecn two small angle picces
joined with a piece of threaded rod (or a long
6-32 screw) through the resistor form.

All wiring, with the exception of the connece-
tions to the keying and output jacks and the cable
connector, can be done before the shelf is placed
in the box. This includes connections to the power
connector which mounts from the inside. Leads of
proper length are made for the jacks and cable
connector, and these connections can be made
after the shelf has been put in place, and just
before the cover is put on. Care should be used
in placing the tubes in their sockets, since there
is little height to spare. If necessary, the tips of
the tubes can be run up through the ventilating
holes in the top of the box to allow the pins to
clear the sockets.

Adjustment

Any power supply delivering between 250 and
400 volts at 50 ma. or more may be used to oper-
ate this VFO. If a 120-ma. transformer, instead
of the 70-ma. unit specified for the “Band-Box”
in April QST is provided, the VFO and the multi-
plier unit may be operated from the single supply.

Adjustment of the frequency range for maxi-
mum bandspread is quite simple. Set € to a dial
reading of 5. Then adjust Cs until the oscillator
signal is heard on the receiver at 3500 kec. Set the
receiver to 3750 ke. and adjust Cy until the signal
is heard. If this occurs with the dial set at less
than 100, carefully bend the rearmost rotor plate
of C1 away from the adjacent stator plate, making
sure that the plates do not touch and short the
condenser in any position of the rotor. Turn Cy
again to a dial reading of 5, reset ("2 for 3500 ke.,

¢

The completed tube sec-
tion with the tubes in place.
Ventilation holes are drilled
in the top of the box and in
the plate covering the free
side.
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and check again for the point where (| tunes to
3750 ke. By proper adjustment of the rotor plate
on Cy, the 3500-t0-3750 ke. range can be made to
cover the entire dial, or as much of it as desired.

After this initial range has been set, tunc the
receiver to 3875 kc. Set (1 to midscale and adjust
('y until the VFO signal is heard. Then the range
of 3750 to 4000 ke. should be approximately cen-
tered on the dial with a coverage of about 75
divigions. The range can be shifted one way or the
other by simply shifting C's slightly.

If it is desired to center the 11-meter band on
the dial, set C; to midscale, set the receiver to
3387 ke. and adjust Cy until the VFO is heard.
All three settings of €3 should be plainly marked
so that they can be returned to when desired.

The cathode current (measured in scries with
the key) may vary over the tuning range from
aubout 28 ma. with both €'y and Cs set at maximum
capacitance to 37 ma. with both at minimum,

In using the VFO, the tube unit should be
placed close to the stage to be driven and fastened
sccurely to the chassis. A short lead should be
used to connect the output terminal to the grid
of the stage to be driven. If the driven stage has
no grid condenser, & 100-uufd. mica condensecr
should be connected between the output terminal
and the grid of the driven stage. If more thun
adequate drive is obtained, the screen of the oscil-
lator tube can be connected to the junction be-
tween the two VR tubes, rather than to the ¢nd
of R (Fig. 1). This unit is not a power device, and
adequate gain in the way of a crystal-oscillator
tube or other buffer amplifier should be provided.
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ELECTION RESULTS

Autumn balloting in ARRL director elections
has resulted in the selection of one new director
and the re-election of three others, while in the
vice-director field three new faces appeur plus one
returned to office.

Wesley E. Marriner, WOAND, has been re-
elected for another two-year term as Director of
the Central Division, in a close decision over his
opponent, John G. Doyle, WOGPI, 1144 votes to
1110. Harry M. Matthews, WOUQT, becomes the
new vice-director effective January 1st, winning
handily over the incumbent, Charles F. Reberg,
WOMVZ, 1431 votes to 802. OM Matthews,
senior radio operator and technician for the Mli-
nois State Police, has served as an assistant direc-
tor the past two years, as offticer of the Central
Illinois Radio C!lub and Sangamon Valley Radio
Club, was one of the organizers and is currently
manager of the 75-meter lllinois Emergency Net,
and is also Chairman of the Illinois Amateur
Radio Club Council.

‘With incumbent Joseph M. Johnston, W2S0X,
not a candidate, the Hudson Division has a new
director in the person of George V. Cooke, jr.,
‘W20BU, who received a thumping majority of
1405 votes to 352 for Stephen J. Neason, W2ILI,
and 256 for William A. Tuthill, W2JFP. A test
technician for the Sperry Gyroscope Co., OM
Cooke has considerable background in League
organizational matters — SCM of the N.Y.C.-
L.L section for two terms, former president of
the Lake Success Radio Club, service on the
committee for the 1949 Hudson Division conven-
tion, and the post of vice-director during the
past term.

Thomas J. Ryan, W2NKD, received 1196 votes
of Hudson Division members to hecome their
new vice-director, while William H. Hannah,
\W2US, tallied 811. Tom is an enrollment repre-
sentative of the Blue Cross in Klizabeth, N. J.,
and is also a former SCM, in this case of Northern
New Jersey; he is a radio officer in the N. J.
National Guard and is deputy chairman for the
amateur division of N. J. civil defense.

Frank L. Baker, jr., WI1ALP, has been re-
clected uy vice-director of the New England
Division, with 915 votes to 585 for Clayton C.
ordon, WIHRC. In this column of our Novem-~
her issue we failed to report that Percy C. Noble,
WIBVR, is again the director choice of New
England members, being returned without oppo-
sition. ‘‘Perce,”” incidentally, has the longest
service of any U. S. director, having represented
the N. E. Division continuously since 1936.

Northwestern returned to the Board for a third
term R. Rex Roberts, W7CPY, who won handily
over Harold W, Johnston, W7DXF, 839 to 396.
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A. David Middelton, W5CA, has been returned
as West Gulf Division director by a healthy ma-
jority, 1023 votes to 374 for David H. Calk,
W5BHO, and 189 for William M. Mead, W5APW.
The division’s new vice-director is Carl C. Dru-
meller, WSEHC, whose 830 votes put him well
ahead of Bartow H. Huff, W5AHD, with 156, and
John D. Martin, jr., W5PA, with 587. A radio
engineer-instructor with CAA, OM Drumeller
started in 1932 as WOEHC in Colorado, becoming
active in the Pikes Peak Amateur Radio Assn.,
and later serving two terms as the state’s SCM;
more recently, he has been treasurer of the Okla-
homa City Amateur Radio Club and currently
holds that post in the Acronautical Center Ama-
teur Radio Club.

Although not the highest on record, the per-
centage of eligible voters actually using their bal-
lots was substantial in each of the divisions,
except one where only the vice-director post was
at stake. The average figurc for director balloting:
57.19. By divisions:

Central. . ...t i 61.7%,
Hudson. ... ...viniinin et vneneenn 47.6%
New England. . ......oovvetioiinaiinns 40.5%
Northwestern............ P 60.1%
West Gulf. .. ..ottt 64.1%

BRAILLE TRANSCRIPTIONS

For some recent years now the Hq. hus been
engaged in a very considerable amount of cor-
respondence with various agencies for the blind to
get transcribed into Braille suitable material to
cnable sightless persons to follow up an interest
in radio, via amateur channels. It is with con-
siderable pleasure, therefore, that we report the
American Printing House for the Blind, under
contract with the Library of Congress, is in the
process of producing ARRL’s How to Become a
Radio Amateur and Radio Amateur’s License
AManual in grade 2 Braille. A supply will be dis-
tributed, for free loan, to about 30 regional li-
brarics around the country. Individual copies
may be purchased at cost of production, plus
postage and insurance. How to Become is in two
Braille volumes, at a price of $4.20 plus 45¢; the
LA is in three volumes, priced at $6.30 plus 75¢.
Charge or C.O.D. orders are not accepted. All
orders should be sent to:

American Printing House for the Blind
1839 Frankfort Avenue
Louisville 6, Kentucky

Libraries which will shortly have copies avail-
able for free loan are:

Library for the Blind, New York State Library, Albany.

Victor H. Kreigshaber Memorial Library for the Blind, At~
Junta, Ga.

Service for the Blind, Texas State Library, Austin, Texas.

Books for the Blind, Chicago Public Library, Chicago, Ill.

Cincinnati Library Society for the Blind, Cincinnati, Ohio.
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Cleveland Public Library, Cleveland, Ohio.

Florida Council for the Blind, Talking Book Library, Day-
tona Beach, Fla.

Books for the Blind, Denver Public Library, Denver 2,
Colorado.

Wayne Connty Library, Dept. for the Blind, Detroit 8,
Michigan.

Minnesota Braille & Sight Saving School, Faribault, Minne-
sota.

Library of Hawaii, Honolulu, Hawaii.

Service for the Blind, Indiana State Library, Indianapolis 4,
Indiana.

111, School for the Blind, kree Circulating Library, Jackson-
ville, Ill.

Rraille Institute of America, Los Angeles 29, Calif.

Librarian for the Blind, Nebraska Public Library Commis-
sion, Lincoln 9, Nebr.

New Orleans Public Library, New Orleans, Lu.

Library for the Blind, New York Public Library, New York
1.N. Y.

Oklahoma Library Commission, Oklahoma City 5, Okla.

Books for the Blind, Free Librury of Philadelphia, Phila-
delphia 3, Pa.

Library for the Blind, Carnegie Library of Pittsburgh, Pa.

Work with the Blind, Library Assn. of Portland Portland 5,
Ore.

Books for the Blind Section, California State Library, Sacra-
mento 9, Calif.

State Library for the Blind, Saginaw, Michigan.

Books for the Blind, Salt Lake City Public Library, Salt
Luke City 1, Utah.

Library for the Blind, Seattle Public Library, Seattle 3,
Washington.

Work with the Blind, Henry L. Wolfner Memorial Library,
St. Louis 8, Missouri.

Division for the Blind, Library of (‘ongress, Washington 25,
D.C.

Perkins Institution for the Blind, Watertown 72, Mass.

EXAMINATION SCHEDULE

The Federal Communications Commission will
give amateur examinations during the first half of
1953 on the following schedule. Remember this
list when you need to know when and where ex-
aminations will occur. Where exact dates or
places are not shown below, information may be
obtained, as the date approaches, from the En-
gincer-in-Charge of the district. Even statcd dates
are tentative and should be verified from the Engi-
neer as the date approaches. No examinations are
given on legal holidays. All examinations begin
promptly at 9 a.M. except as noted.

Albuquerque, N. M.: April 3.

Amarillo, Texas: March 31.

Anchorage, Alaska, 52 Federal Bldg.: By appointment.

Atlanta, Georgia, 411 Federal Annex: 1'uesday and Iriday
ut 8:30 a.M.

Bakersfield, Calif.: Sometime in May.

Baltimore 2. Md., 508 Old Town Bank Bldg.: Monday
through Friday. When code test required, between 8:30
a.m. and 9:30 A

Bangor, Maine: April 16.

Reaumont, Texas, 329 P.O. Bldg.: Monday through I'riday
except Thursday only when code test required.

Billings, Montana: May 9.

Birmingham, Alabama: March 5 and June 4.

Boise, 1daho: Sometime in April.

Boston, Mass., 1600 Customhouse: Monday through Friday
8:30 A.M. to 2 r.M.

Buffalo, N. Y., 328 P. O. Bldg.:

Butte, Montana: May 7.

Charleston, W. Va.: Sometime in March and June.

(hicago, IIL, 1300 U. S. Courthouse: Friday.

(incinnati, Ohio: Sometime in February and May.

(Cleveland, Ohio: Sometime in March and June.

C*olumbus, Ohio: Sometime in January and April.

Corpus Christi, Tex.: March 11 and June 10.

Cumberland, Md.: Sometime in April.
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Thursday.

Dallas, Texas, 500) U. S. Terminal Annex Bldg.: Monday
through Friday. Tuesday only when code test required.

Davenport, Iowa: Sometime in January and April.

Denver, Colorado. 521 New Customhouse: 1st and 2nd
Thursdays, 8 a.M.

Des Moines, lowa: Sometime in January and April.

Detroit, Michigan, 1029 Federal Bldg Wed. and Fri.

Kl Paso, Texas: April 7.

Ft. Wayne, Ind.: Sometime in February and May.

Fresno, Calif.: March 20 and June 19.

Girand Rapids, Mich.: SBometime in Junuary and April.

Hartford, Conn.: March 10-11.

Hilo, T. H.: April 7.

Honolulu, T. H.: Monday through Friday, 8:15 a.m.

Houston, Texas, 324 U. S. Appraisers Stores Bldg.: Tuesiay
and Friday.

Indianapolis, Ind.: Sometime in February and May.

Jackson, Miss.: March 11 and June L0.

Jacksonville, Ila.: April 11,

Jamestown, N. 1).: April 29, 10 a.m.

Junean, Alaska, 6 Shattuck Bldg.: By appointment.

Kansas City, Mo., 3200 Federal Office Bldg.: Iriday,
8:30) a.M.; also by appointment.

Klamath [alls, Ore.: Sometime in May.

Knoxville, Tenn.: March 19 and June 18.

Lihue, Kauai, T. H.: April 21.

Little Rock, Ark.: January 14 and April 15.

Lous Angeles, 539 Federal Bldg.: Wed., 9 A.m. and 1 P.M.

Louisville, Ky.: Sometime in May.

Manchester, N. H.: May 13.

Marquette, Mich.: May 6, 10 a.M.

‘Memphis, Tenn.: January 16 and April 17.

Miami, Fla., 312 Federal Bldg.: Thursday.

Milwaukee, Wisc.: Sometime in January and April.

Mobile, Ala., 419 U. 8. C'ourthouse and C uatomhouse
Wednesday and by appointment.

Nashville, ‘I'enn.: Februury 5 aud May 7.

New Orleans, La., 400 Audubon Bldg.: Monday through
Friday except Monday through Wednesday only at 8:30
a.m. when code test required.

New York, N. Y., 748 Federal Bldg., 641 Wasbington 8t.,
Monday through Friday.

Norfolk, Va., 402 Federal Bldg.: Monday through Friday
except IK'riday only when code test required.

Oklahoma City, Okla.: January 15-16 and April 16-17.

Omaha, Nebr.: Sometime in January and April.

Philadelphia, 1005 U. S. Customhouse: Monday throngh
I'riday, 8:30 a.M. to 2 p.M.

Phoenix, Ariz.: Sometime in January and April.

Pittsburgh, Penna.: Sometime in Kebruary and May.

Portland, Maine: April 14.

Portland. Ore., 307 Fitzpatrick Bldg.: ¥Friday, 8:30 a.m.
for 20 and 13 w.p.m. tests; 9 a.M. for 5 w.p.m. test.

Rapid City, 8. D.: May 29.

Roanoke, Va.: April 4.

St. Louis, Mo.: Sometime in February and May.

St. Paul, Minn., 208 Federal Courts Bldg.: Friday.

Salt Lake Clity, Utah: March 14 and June 13.

San Antonio, Tex.: February 12 and May 14.

San Diego, 15-C U. S. Customhouse: By appointment.

San Francisco, 323-A Customhouse: Mon., Novice and Tech-
nician, 8:45 a..: Fri., General and Extra, 8:45 a.M.

San Juan, P. R., 323 Federal Bldg.: Thursday, and Monday
through Friday at 8 a.n. if na eade test required.

Savannah, Ga., 214 P. O, Bldg.: By appuintment.

Schenectady, N, Y.: March 18-19 and June 17-18, 9 a.M.
and 1 P.M.

Seattle, Wash., 808 Federal Otiice Bldg.: Friday.

Sioux Falls, 8. D.: March 11 and sumetime in June. Novice
and T'echnician at 10 A.M.; others at 1| P,

Spokane, Wash.: May 5.

Springficld, Mo.: Sometime in June.

Syracuse, N. Y.: Sometime in January and April.

Tallahassee, kla.: January 10.

Tampa, Fla., 410 P. O. Bldg.: By appointment.

Tucson, Ariz.: Sometime in April.

Tulsa, Okla.: January 19-20 and April 20-21.

Wailuku, T. H.: April 9.

Washington, D. ., 415 22nd St., N.\V.: Monday through
Friday, 8:30 A.M. to 5 P.M.

Wichita, Kans.: Sometime in March.,

Williamsport, I’enna.: Sometime iu March and June.

Wilmington, N. (.: June 6.

Winston-8alem, N. C.: February 7 and May 2.
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A Novice 35-Watter

Simple Construction with TVI Precautions

BY LEWIS G. McCOY,* WI1ICP

N conversations with many Novices it was
I found that one of the big problems confronting
them was TVI. After considerable study and
work it can be very disheartening to receive that
coveted ticket, get on the air, and find that one
hias suddenly become very unpopular with the
neighbors. But TVI is not a mecessary part of
being a ham. Here is a transmitter that is easy to
build, has a minimum of shielding, and yet gets
a clean bill of health on all TV channels. The
TVI-proofing consists of using an aluminum
chassis, bottom plate, metal tubes, a shield can
on the amplifier coil, and by-passing of the 115-
volt line and the key leads where they leave the
chassis. If the transmitter had been designed to
work on higher frequencies than 3.5 or 7 Me.,
there might have been a need for shielded wiring,
but it was found that ordinary hook-up wire was
adequate for the job on the low frequencies.

The transmitter consists of a 6AG7 crystal
oscillator stage driving a 616 amplifier. The oscil-
lator uses 80-meter crystals and has no tuning
controls, and 80- or 40-meter output is selected
by tuning the plate circuit of the 61.6. The wiring
diagram is shown in Fig. 1. A small flashlight
bulb in the B+ lead to the 61.6 is used instead of
4 milliammeter for indicating plate current,
thereby reducing the cost of the transmitter by
several dollars. If the huilder has a 100- or
150-ma. milliammeter, it can be used in the plate
circuit in place of the flaghlight bulb, but addi-
tional shiclding may be nccessary.

The power transformer is a receiver-replace-
ment type, and any transformer that delivers
hwtween 300 and 400 volts at 100 to 150 ma. can
be used. The 10-ufd. electrolytic condensers are
the chassis-mounting metal-enclosed type. Paper-

* Technical Assistant, QST

¢ While the threat of TVI isn’t anything
to be taken lightly, there is no need to
approach the prospect of your first 80-
meter transmitter with fear and trepida-
tion. And you don’t have to worry that it
will involve a lot of complicated shielding
and other metal work. To the contrary,
WIICP shows how attention to the im-
portant details will result in a TVI-sup-
pressed transmitter that is just as easy
to build as any high-harmonic-output
rig ever was.

covercd electrolytics can be used, but they must
be mounted below the chassis to maintain good
shielding.

Construction

A 12 X 7 KX 3-inch aluminum chassis with
bottom plate is used. As can be scen from the
photograph, the r.f. components are mounted in
u line across the chassis. Although the placement
of the parts is not critical, wiring is easier when
the components are arranged in line. A line 2
inches in from the front is drawn across the top
of the chassis and placement is as follows: crystal
socket, 1 inch from left-hand “side of chassis;
oscillator socket, 214 inches; amplifier socket, 5
inches; Hashlight lamp, 714 inches; and amplifier
coil, 10Y4 inches from the left side. It should be
added that expericnced builders cover the chassis
with paper and mark the centers and parts place-
ment on and through the paper to keep the
chassis clean. The power transformer is mounted
in the rear left-hand corner, and the rectifier
socket is placed 114 inches from the transformer
edge. The dual 10-ufd. electrolytic condenser is

Top view of the transmitter
also showing the [ICA shicld
can and the flaghlight-bulb
shield. The shield is not for
‘I'VI precautions but to give a
better view of the bulb for
tuning purposes.
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Fig. 1 — Circuit diagram of the Novice 35-watt transmitter.

Ca, C2, Cs, Ce, C7, Cx — 0.005-ufd. 500-volt disk-type

] ceramic (Sprague).

Ca, C4 = 100-ppfd. mica.

(Aq — 235-uufd. variable (Bud Mc-1859).

C10, Ci1 — 10-ufd. 450-volt electrolytic (see text).

Ci2, Cia, Ci4 —0.001-ufd. 500-volt disk-type ceramic
(Sprague) (see text).

Ri — 56,000 ohms, 13 watt.

R2 — 22,000 ohms, 1 watt.

Rz — 18,000 ohms, 1 watt.

R4 — 18,000 ohms, 1 watt.

Rs — 50,000 ohms, 10 watts.

Ly — 3.5-7.0 Mec. -—15 turns No. 18 enamel, 1}4-inch
diam., close-wound (National XR-4 coil form).

placed 4 inches from the transformer.

On a center line drawn across the front of the
chassis, the key jack is mounted 214 inches from
the left-hand edge, the switch 6 inches, and the
amplifier condenser knob 914 inches. The 115-
volt plug and the coaxial output connector are
mounted on the back of the chassis.

Underncath the chassis, the power-supply
choke, L3, is mounted between the rectificr sockct
and the electrolytic condenser. Three tie points
were used in the construction: one between the
oscillator and the amplifier, one at the electrolytic
condenser, and one between the transformer and
oscillator tube. Millen ceramic sockets are used
for the tubes and the coil, and the screws that
hold the sockets to the chassis also hold soldering
lugs, for convcnience in making chassis ground
connections. There are various types of dial-lamp
mountings that can be used for the tuning in-
dicator but, whatever type is used, care should be
taken to sce that it is insulated from the chassis,
to avoid short-circuiting the plate supply to the
chassis.

Wiring
Push-back hook-up wire was used in construc-

tion, and a neat wiring job can be obtained if the
wires are laid out parallel to the sides and ends

t Goodman, *“How To Wire a Transmitter,’”” QST, Feb.,
1952.
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Ia— S-Iurlll'x ;link No. 18 enamel, close-wound below tank
co

Ls— Filter choke, 10.5 henrys, 110 ma., 220 ohms
(Merit (-2993).

I+ — No. 46 pilot-lamp bulb, 6-8 volts, 250 ma., blue
bead.

Ji—- Closed-circuit jack.

J2 — Coax conncctor, chassis-mounting type.

RFCi — 100-h. r.f. choke (Millen 34300).

RFCa — 2.5-mh. r.f. choke (National R100-S).

81 — S.p.s.t. toggle switch.

T1 — Power transformer, 350 volts r.m.s. each side of
center, 120 ma.; 6.3 volts, 4.7 amp.; 5 volts, 3
amp. (Merit P-2953)

of the chassis. If this is the builder’s first construe-
tion job, it will be time well spent to read the

- information on soldering given in The Radio

Amatewr’s Handbook and also an article on con-
struction practices in a recent issue of QS7.1

The power supply is wired first. The connec-
tions to the electrolytic condensers are hidden by
the filter choke in the photograph, but the
bleeder resistor, Ks, is visible just at the edge of
the choke. The output of the power supply is
brought to the tie point visible alongside the re-
gistor. The heaters of the 6AG7 and the 61.6 are
wired next.

Pin 8 of the 616 and Pin 5 of the 6AGT are
wired together and C2 and (% are installed. A
lead is then run from Pin 5 of the 6AG7 to the
key jack and Cyy4 is installed across the key jack,
keeping the leads of €14 as short as possible. This
completes the cathode keying circuit.

The square condenser appearing over the 6AG7
socket is Cz and is connected between Pin 6 and
ground. In the photograph it hides Rg, the screen
Jdropping resistor that is connccled from Pin 6
to the tie point between the tubes. The B4 lead
is run to this tic point, and both Ras and R4 are
tied to it. R¥(; is also obscured in the photo-
graph, but it goes from Pin 8 of the 6AG7 to the
tie point of the B+ lead. The condenser below
RFCy is ('« — it 18 connected from Pin 3 of the
6L6 to a tie point and then to the stator of Cq.
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The heavy black lead coming from the base of the
coil socket is a picce of coax cable that shiclds the
output of the amplifier from stray harmonics that
might be present below the chassis. The inner
conductor of the coax goes to the output coax
connector, and the shield of the coax is grounded
a8 close as possible at the connector. To prevent
harmonics from flowing out of the c¢hassis on the
115-volt line, Cy2 and ('3 are installed at the out-
let plug from each side of the line to ground.
Keep the condenser leads as short as possible.

Operation

T'he first step in testing the transmitter is to
fix up a dummy antenna for test purposes. A 25-
watt clectric light bulb will serve. Solder a wire
lead to the screw part base of the lamp and an-
other lead to the point on the base. One lead is
grounded to the chassis of the transmitter and
the other lead is inserted in the coax output
connector. A tclegraph key is fixed up with leads
and a plug, and the plug is inserted in the key
jack. Make sure the key is open, and then"plug
in the 115-volt line. Give the rig a _minute to
warm up before closing the key.

When the key is closed, the flashlight lamp will
light up. When the amplifier condenser, Cs, is
turned, the flashlight bulb should dim at certain
points and the dummy antenna should light up.
The tiashlight bulb dims when the amplificr is
tuned to the crystal frequency or twice the fre-
" 2Smith, * Antenna Couplers for the Novice.”

quency, indicating minimum plate current and
the fact that the amplifier circuit is tuned to the
crystal frequency or a harmonic. There should be
two points where the flashlight bulb dims — one
when the condenser, (', is nearly engaged or near
maximum capacity, and one point ncar minimum
capacity. The dimming of the bulb near maximum
capacity indicates resonance in the &0-meter
band and the minimum tuning point indicates
resonance in the 40-meter band. It is very im-
portant that the condenser setting for cach band
be carefully marked on the tuning knob to insure
correct setting of the condensor.

In some localities mctal 6L.6s are not available
and if such is the case, a shield will be necded for a
lass tube to prevent radiation of harmonics that
could cause TVI. An ordinary tin can will suffice
but several 1{-inch holes should be drilled in the
top of the can for ventilation, since a 6L6 runs
quite warm.

Necdless to say, 35 watts of power will produce
plenty of contacts. The Radio Amatenur’s Hand-
book lists scveral methods of antenna coupling,
and there is au articie in August, 1952, QST *
on antenna coupling for Novices that describes
simple methods of getting the most power into the
antenna.

The 35-wattcer was put on the air at the Head-
quarters lab and a few Qs produced satisfying
results. The transmitter was operated alongside a
TV receiver without a trace of interference on all
of the 12 TV channcls.

Bottom view xhowing the completely wired transmitter. The black lead on the right-hand side of the chassis
is a piece of RG-59/U coax cable used to shield the output from any stray harmonics.
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19th ARRL International DX Competition

'Phone: Feb. 6th-8th and Feb. 20th-22nd;
C.W.: March 6th-8th and March 20th-22nd

o TS time again to ready your station for the
"§ ARRL International DX Competition, to be

held in February. and March of this year.
This contest, the nineteenth of its kind, gives an
opportunity for all Canadian and continental
U. S. operators to add new countries to their DX
totals, other stations to fill in for their WAS and
WAVE awards, and everyone to match DX op-

Explanation of DX Contest Exchanges

i Three-Digst Number,

lrchanges RST Report of Represeniing Power
Station Worked Input
Sample (c.w.) 579 {50
Sample ('phone) AT 500

erating skill with other operators in his country or
ARRL section. But, whether you have 9 or 9
hundred watts, whether you work 2 or 2 thousand
stations, whether you have a wire out the window
or a T-element antenna, you can have a whale of a
lot of fun in this annual event.

As in the past, two week ends are devoted to
c.w. operation and two to ’phone operation, giv-
ing everyone an opportunity to participate in
four week ends of hot activity. In order to take
advantage of any 28-Mec. openings, both ’phone
periods are scheduled for February. The c.w.

periods are in March. In each case periods are-

scparated by ‘‘rest up” week ends. To enable
stations whose 'phone operations are limited to 10
and 11 meters to compare their scores with simi-
lar stations, a special listing is available.

As usual, special certificate awards are offered
to the top single-operator 'phone and c.w. scorer
in each country and ARRL section. A spccial
category recognizes multiple-operator stations in
those sactions or countries from which three or
more valid multiple-operator entries are received.
Multiple-operator scores are grouped with single-
opzrator scores in club competition, and a hand-
some gavel is offered to the club with the highest
aggregate score. Within a club, single-operator
entries can compete for the “club-certificate”
awards given to the highest e.w. aund ‘phone
scorers.

1f you’re new to the DX Contest, it won't take
you long to catch on. During the contest period,
stations outside of the U. S. and Canada will call
“CQ W/VE” or “CQ TEST” and will exchange
numbers as shown in the sample elsewhere on
these pages. If the input is 250 watts, your
number is 250. If you run only 75 watts, use the
number 075. Full kilowatts have a choice — they
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can use either 000 or Y99. If your input is different
on ifferent bands, change the number to ap-
proximate the input figure, but don’t bother
about 0.1 per cent accuracy on any band — the
usual approximation is adequate.

You can try a “CQ DX or “CQ TEST”
if you're a W or VE, but past experience shows
that this pays off very seldom. On c.w., Ws and
VEs have quotas but this doesn’t apply to
‘'phone. Keep your log carefully, and send a
copy of it, in the form shown, to ARRL. Free
contest forms are available from ARRL Head-
quarters, West Hartford, Conn., upon request.
(iet your station working at top efficicncy, make
no social commitments for the important week
rnds, read the rules to acquaint yourself with the
pattern, and then get set for DX galore in Febru-
ary and March.

Rules

1) Eligibility: Amateurs operating fixed amateur stations
in any and all parts of the world are invited to participate.

2) Object: Amateurs in the continental U. 8. and Canada
will try to work as many amateur stations in other parts of
the world as possible under the rules and during the contest
periods.

3) Conditions of Entry: Each entrant agrees to be bound
by the provisions of this announcement, the regulations of
his licensing authority, and the decisions of the ARRL
Award Committee.

4) Entry Classifications: Entry may be made in either or
both the ‘phone or c.w. sections: c.w. scores ure independent
of 'phone scores. Entries will be further classified as single-
or multiple-operator stations. Single-operator stations are
those at which one person performs all the operating func-

CONTEST TIMETABLE

'Phone Section:

Time Starts Ends

GOT  Feb.6th 2400 Ifeb. 8th 2400
ABT 'eb. 6th ~ 8:00 p.a1. Feb, 8th $:00 p.M.
EST  Feb.6th  7:00 p.m. Feb. 8th 7:00 p.yM.
CSsT Feb. 6th  6:00 p.m. Feh. Kth 6:00 ..
MST  Feb.6th  5:00 p.n. keb. 8th 5:00 p.m.
PST Feb. 6th  4:00 p.nt. Feb. 8th 4:00 p.at.

The sscond period of
the contest ends at

The second period of this con-
test starts at these same hours

Feh. 20th. these same hours
¥eb. 22nd.

C.W. Section:

GCT  Mar. ith 2400 Mar. 8th 2400
ANT Mar. 6th ~ %:00 p.M. Mar, 8th X:00 p.a1.
usT Mar. 6th  7:00 p.n. Mar. &th 7:00 P,
CST  Mar.6th  6:00 p.n. Mar. 8th 5:00 P
MST  Mar. 6th  5:00 p.M. Mar. 8th 5:00 p.M.
PEl Mar. 6th  4:00 p.n. Mar. 8th 4:00 p.M.

The second period of
this contest ends at
these same hours
Mar. 22nd.

The second period of this con-
test starts at these same hours
Mar. 20th.
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LOG, 19th A.R.R.L. INTERNATIONAL DX COMPETITION

Sheet. . .. .. of ... (407 ARRL Section. . ................... or CoUntry. .. oovvnnnnnn i,
I
Record of New )
Countries for Serial Numbers i
Station Fach Band 2
Date & Time Worked Country ¢
3.5 ¢ 14 21 74 28 Sent Ieeceired #
Feb. 7
0005 GCT VP9E Bermuda 56375 57080 3
Feb. 8
1300 PABGN Netherlands L 58375 47075 3
1308 G6CL England 2 58375 46150 3
1345 PAGRA Netherlands 2 56375 59080 3
2030 LU7AZ Argentina 3 58375 57750 ki
2310 VP9X Bermuda 57500 56050 3
Feb. 21
1020 4ZLIMR New Zealand 58500 58075 3
1035 VEK2TI Australia 1 47500 46100 3
1105 VK2RA Australia 1 46500 45100 3
1421 PAGLQ Netherlands 3 45375 57100 3
Feb. 22
0925 TF3EA Iceland 57500 57050 3
1245 C2MT England 3 46125 2
1255 (13KP Fngland 3 56375 57100 3
1350 G2M1 England 3 57375 1
1430 Y5BA England 3 46375 55100 3
2320 KZ5AW ‘anal Zone 58500 58500 3

Sample of report form that must be used hy foreign c.w. and all *phone participants.

tions. Multiple-operator stations are those obtaining assist-
ance, such as from *“‘spotting’’ or relief operators, or in keep-
ing the station log and records. A special 'phone listing is
available for those entrants whose work is exclusively in the
10- and/or 11-meter bands.

5) Contest Periods: There ure four week ends, each 48
hours long: two for 'phone work and two for c.w. The 'phone
section starts at 2400 GCT, Friday, February 6th and
Friday, February 20th, ends 2400 GCT, Sunday, February
8th and Sunday, February 22nd. C.W. section starts at
2400 GCT, Friday, March 6th und Friday, March 20th,
ends 2400 GCT, Sunday, March 8th and Sunday, March
22nd.

6) Valid Contacts: In the ‘'phone scction, all claimed
credits must be made voice-to-voice. In the telegraph scc-
tion, only ¢.w-c.w. contacta count. Crossband contacts may
not be counted.

7) Ezxchanges: Each participating operator will use three
figures to represent the approximate transmitter power in-
put. C.w. contestants will exchange six-figure numbers, each
consisting of an RST report plus the three “power’’ num-
bers. (Examples are given in the sample log.) 'Phone con-
testants will exchange five-figure numbers, e¢uch consisting
of a Readability-Strength report plus the three *power’’
numbers. If the input power varies considerably on different
bands, the * power’’ number should be changed accordingly.

¢

Sample of report form that must
be used by W/VE c.w. participants.
When a station is worked for less
than the maximum number of points
allowed (as for example the contact
with G2MI shown at right), the addi-
tional contact to make up the points
not earned in the first contact should
he entered at the bottom of the sheet.
(lanadian entrants should allow two
blocks for each country, but may
record no more than six contacts
therein. A separate sct of sheets
should be used for each band.

¢
36

8) Scoring:

a) Potnts: 1 point is earned by a W (K) or VE/VO station
upon receiving acknowledgment of a number sent, and 2
points upon acknowledging a number received. Two points
are earned by any other station upon receiving acknowl-
edgment of a number sent, and 1 point upon acknowledg-
ing a number received.

b) Final Score: W (K) and VE/VO stations multiply

LOG, 19th INTERNATIONAL
DX COMPETITION
ARRL SECTION ............
e Me. Sheet...{“q/’,.:.;..

Station Time Numbe Number

Worked Date (GCT Sent Received
. | PABGN | /6 1300 589450 | 470075
©
S | pAsRA | 378 1345 560450 | 579080
5 | PAILQ | s/ 1421 459450 | 578100
4 - =

GO 3/6 1306 530450 | 469150
T | gamr | s 1245 469125
| — —
=} G3KP 221 1255 560450 579100

G5BA 52 1430 469450 | 559100

LU7AZ 36 2030 580450 | 579750
g
£
< )

GeMI | 3721 1350 579450

QST for



total points earned under Rule 8(a) by the number of coun-
tries worked on one band plus the number of countries
worked on each other band. All other stations multiply total
points earned under Rule 8(2) by the sum of the number of
W (K) and VE/VO licensing areas worked on one band plus
the number of W (K) and VE/VO licensing areas worked on
cach other band.

Countries will be those on the ARRL Countries List.
There are 19 licensing areas: 10 in the United States, 9 in
Canada (VO, VE1-VES8).

9) Repeat Contacts: The same station may be worked
again for additional points if the contact is made on a dif-
ferent frequency band. The same station may be worked
again on the saume band if the complete exchange for a total
of three points was not made during the original coutact on
that band.

10) Quotas: The maximum number of points per country
per band which may be earned by W (K) stations in the
¢.w, 8ection is 12, and contacts made on the saime band with
the same country after the guota is filled will not count.
Thus complete exchanges with 4 stations in one country on
one band fill the band quota for that country. The maximum
number of points per country per band which may be earned
by VE/VO stations in the c.w. section is 18, and contacts
made on the same band with the same country after the
quota is filled will not count. lixchanges with 6 stations in
one country on one band are thus permitted Canadian par-~
ticipants. There is no gquota for stations in the c.w. section
outside of the U. 8. and Canada. There is no guota for any
station in the 'phone section. .

11) Reporting: Contest work must be reported as shown
in the sample form. Each entry must include the signed
statement as shown in that example. Contest reports must
be mailed no later than April 24, 1953, to be eligible for
QST listing and awards. All DX Contest reports become the
property of the American Radio Relay League. No contest
reports can be returned.

12) Awards: To document the performance of partici-
pants in the Nineteenth ARRL International DX Competi-
tion, a full report will be carried in QST. In addition, special
recognition will be made as follows:

a) A certificate will be awarded to the high scoring single-
operator 'phone and to the high-scoring single-operator c.w.
entrant in each country (as shown in the ARRL Countries
List)' and in each of the 73 U. 8. and Canadian ARRL sec-
tions (see page 6 of this issue) from which valid entrics
are received. In addition, a certificate will be awarded to
the high scoring multiple-operator station in each section or
country from which three or more valid multiple-operator
entries are received.

b) A suitable certificate will be awarded to the operator
making the highest single-operator. 'phone score in each
ARRL-affiliated club, provided the c¢lub secretary submits
# listing of & minimum of three ‘phone entries by bona fide
resident members of such club, and provided further that
these scores are confirmed by receipt at ARRL head-
quarters of the individual contest logs from such members.
The highest single-operator c.w. scorer in each club will be
awarded a certificate under the same conditions.

¢) ARRL will award a gavel to the affiliated club sub-
mitting the greatest aggregate 'phone and c.w. score by
bona fide resident club members, whether single- or mul-
tiple-operator entries, provided such scores are confirmed
by receipt at ARRL headquarters of the individual contest
logr from such members.

13) Judges: All entries will be passed upon by the ARRL
Award Committee, whose decisions will be final. The Com-
mittee will void or adjust entries as its interpretation of
these rules may require.

14) Disqualifications: Off-frequency operation (as con-
firmed by a single FCC citation or advisory notice or two
ARRL accredited official observer measurements) will dis-
qualify. Low tone reports in logs will also be considered by
the ARRL Award Committee as grounds for disqualification.

call areas worked.)

SUMMARY, 19th AR.R.L. INTERNATIONAL DX COMPETITION

.............. EntryCall..................... ARRL Section...................0rCounlry......ccovviiiivneneennnnen
(C.W. or "Phone)

Name. ..o AddreSs L e i
Transmiller TUBES. . .. ... covuur ettt ittt it et e e e e te e e ae e e e e et et et o e et ie e aaeaes
Recelver........oovviiirniiiiiiniiine e dntennals). oo e i

(Logs from W. VE or VO show number of foreign countries worked. Logs from other countries show number of U.S.A. and Canadian

* Figure in this box is multiplier.

Bands 4.6 7 14 27 28 Total
Me. Me, Me. Me. Me. ’
No. Countries .
S0ed b 4 8 "
Number of Contacts 15
Number of Different Couniries Worked. .................. Number of Hours of Station Operation.................ccvvuevnenn.
Assisting Person(s): Name(s) or Callie)
6 5 360
....................................... D S R T R L T T,
(Points) (Multiplier) FINAL SCORE
Participation jor Club Awardinthe. .. .. . .. ... .. . i iieeeeaea R N
(Name of Club)

I certify, on my honor, that I have observed all competition rules as well as all regulations established for amateur radio in my country,
and that my report is correct and true to the hest of my belief. I agree to be bound by the decisions of the ARRL Award Committee.

Sample of summary sheet that must accompany all reports,

January 1953
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“Here's How!”

, Detroit

AUl photos caurtesy Briggs Mfy. C

— Detroit

Some De Luxe Teamwork for Civil Defense

to implement the machinery of Civil De-

fense through the Radio Amateur Civil
Emergency Service (RACES). The teamwork and
enthusiastic participation necessary in this, one
of amateur radio’s most ambitious undertakings,
is perhaps demonstrated no more clearly than in
this pictorial account of 2 well-codrdinated
project in Detroit.

For the past two years members and associates
of the Inter-County Amateur Radio Club in the
Detroit area have been working closely with the
Office of Civil Defense and the American Red
Cross in maintaining a six-county network of
emergency communications.! It became apparent
a8 a result of a series of recent drills that an im-
portant asset to existing facilities would be the
availability of numerous hand-carried portable
transmitter-receivers.

The conclusion was reached that ordinary mo-
bile installations might well become inoperable
during certain types of disaster, are frequently
Detroit Civil Defense,”

!.MA’I'EURS throughout the country are rallying

!Gary, ‘“Amateur Radio in
ST, September, 1951, p. 52.

Novices and Qld-timers alike pooled their efforts to
turn out the work. A total of approximately 20 man-
hours per unit was requu'ed to complete the job.

limited in their approach to scenes of centralized
trouble and are rarely adaptable to such uses as
transmitting from boats during floods, etc. Thus,
despite obvious range limitations, it was decided
that compact stations carried by hand have a
definite réle to play in a well-rounded emergency
communications program.

Approximately one hundred such small units
were desired but the commercial market cost was
found to be prohibitive. So Inter-County’s ama-
teurs approached representatives of Detroit in-
dustry and radio dealers to organize the venture
pictured here, an activity quite unique in the
history of amateur radio.

With an assist from radio suppliers M. N.
Duffy & Co., hams financed the purchase, at cost,
of the various materials needed to build their
own transmitter-receivers. Using evening work-
shop space and equipment loaned by the Briggs
Manufacturing Co., some forty amateurs took
advantage of the arrangements.

Other AREC/RACES groups may well benefit
from the successtul enterprise recounted and pic-
tured here.

‘The club’s technical committce, assisted by W8SHFU,
furnished the design and schematics of the transmitter-
receivers. This group prepared transformers.




Under-chassis wiring was the assignment for this Work area and equipment volunteered by the Briggs
section of the assembly line. Amateurs of six counties = Manufacturing Company were utilized at night on a

surrounding metropolitan Detroit participated.

production-line basis.

=

Left: A father (W8CLH)
and son combination c¢ol-
laborated to expedite one
of the numerous soldering
operations required.

=

Right: One of the super-
portable units as con-
structed. They are nor-
mally erystal-controlled on
29,610 ke., the “Detroit
area’s general emergency
frequency. An early QST
will contain detailed cir-
cuit and constructional
data.

=

The-compact stations were finally tested and adjusted The efficiency of mass production held down cost of
using the facilities of the Radio Electronic Television the units to $25 each for active workers and $35 for

School in Detroit.

club members who did not take part.




Some ABCs of V.H.F. Receiver Design

Hints for Improving Weak- Signal Performance at 50 Mc. and Higher

BY EDWARD P. TILTON,* W1IHDQ

It is written for the fellow who, knowing

little of the factors that make for good re-
ception, tends to judge a receiver hy its price
tag or its appearance. He is more likely to choose
a recciver that harmonizes with his wife’s interior
decorating scheme, or one thai sounds best in
the broadcast band, rather than the receiver
that will deliver optimum performance in the
ham bands. And as for building something in the
receiving line for himself — well, he shudders at
the thought —if, in fact, he has ever gotten
around to thinking about it.

Now there are many good reasons why we
tend, more and more, to let the receiver manu-
facturers do the dirty work in designing and
construction for us. Unless we have extensive
shop facilities, good test equipment, and con-
siderable experience in receiver work it is diffi-
cult to build a completc receiver for 3.5, 7 or
14 Me. that will equal one made by an outfit
having these assets. But even if we intend to
work only on the lower bands, we should not fall
into the habit of letting the cngineers do all our
thinking for us, too! And if we are going to con-
centrate on the frequencies from 28 Me. up, we
have little choice but to build our own gear, if
we expect to do a first-class receiving job.

THE receiver engineers can pass this one up.

What Makes a "'Sensitive’’ Receiver?

We all want to be able to pull in the weak ones.
To be able to hear signals that other fellows miss
is a universal amateur aim, regardless of the
frequency we work on. Before we invest a month’s
pay in a new communications receiver, or start
in building a v.h.f. converter, therefore, we should
know something of the factors that make for
superior weak-signal reception.

Up to around 20 Me. or so there is no very
marked difference in the weak-signal capabilities
of the better receivers. Below this region nearly
all tubes work well, and the limiting faetor in
receiving weak signals is noise generated outside
the receiver. Additional r.f. amplifier stages, no
matter how well designed, will serve mainly to
increase such noise in direct proportion to the
signals we want to hear. Thus, adding r.f. gain
is similar to tacking on another stage of audio —
it will make the signals louder, but no more read-
able. In some of the simpler receivers having no
r.f. amplifier stage, or an ineffective one, an ex-
ternal r.f. preamplifier may be nceded to bring
up the level of the weakest signals, but in a ma-

. jority of casges the only way to hear more DX on
3.5, 7 or 14 Mc. will be to put up a better antenna,
or move to a quieter location.

" *V.H.F. Editor, Q3T.

40

As we approach the v.h.f. region the picture
changes, and our noise level comes from a differ-
ent source. Tube performance falls off us we o
higher in frequency, and amplifier stages have
to be run “wide open” to produce enough gain
to make weak signals audible. There is still some
external noise, to he sure, but much of the
“shush” that is characteristic of a hot v.h.f.
receiver is tube noise, generated within the re-
ceiver. At 3.5 Mc., a good receiver with its a.v.c.
off and its gain controls set for optimum weak-
signal reception makes little or no noise when its
antenna is disconnected, or the terminals shorted.
A good v.h.f. receiver makes plenty! What, then,
arc these “low-noise front ends” we talk about
in QST and the Handbook?

The point to remember here is that the noise
generated within the receiver, not that coming
in on the antenna, is the limiting factor in v.h.f.
receiver sensitivity. This condition begins to
show at 28 Mec. It i8 much more marked at 50
Me., and it is all-important at 144 Me. and
bigher. Thus, the more gain an r.f. amplificr stage
provides for a given amount of noise generated,
the better will be its weak-signal performance.

To make the best use of this information, we
have to know what makes ‘“tube noise” and
what tubes develop the least for a given amount
of gain. Most of this noise results from electronic
action within the tubes, so other things being
equal, the more clements within the tube, the
more noise it will make asa v.h.f. amplifier. Thus,
a pentode (with a plate, screen, suppressor and
coutrol grid, all contributing to the total cathode
current) will make more noise than a triode, when
the upper limit of its useful frequency range is
approached. And these elements add to the input
and output capacitance of the tube, resulting in
more capacitive loading of the tuned circuits to
which it is connected.

The principal advantage of the pentode is
that, by isolating the grid and plate circuits it
makes possible high gain (over its normal fre-
quency range) without external neutralizing cir-
cuits. When the limit of its operating range is
approached it gives way to the triode, with some
circuit tricks added to achieve stability. Well
designed pentode stages work just about as well
a8 triodes at 21 and 8 Me., but at 50 Mec. and
higher the triodes take over almost exclusively.
And even at 21 and 28 Mec., the pentodes don’t
do 8o well unless the circuits are designed spe-
cifically for these frequencies.

Here, then, is the main reason why the best
**all-band”’ receivers fall down on 28 and 50 Me.,
compared to even the simplest converters of the
home-built varicty. The first stages of any re-
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ceiver that covers the broadcast band and the
lower ham bands are designed to give optimum
performance there ——in the range where they
will be used most. Stability over a wide tuning
range, good response to automatic volume con-
trol action (needed to work that popular acces-
sory, the S-meter), and freedom from cross-
modulation troubles dictate the use of tubes
that do not perform well at 28 Mec. and higher.
It's a hard fact of recciver design, and no reflec-
tion on the ability of the engineers who develop
our commercial receivers, that you can spend
closc to a thousand dollars for a receiver and
still not get as good performance on 28 or 50 Mec.
as is available with a converter you can build
vourself for twenty dollars or less,

Maybe there will be a really good commercial
receiver for the v.h.f. bands someday, but it has
not appeared on the horizon thus far, except in
limited-production converter form.

The Role of Selectivity

Too many v.h.f. men think of sclectivity only
as an aid to separating stations on crowded
lower frequencies, not realizing that it is also
directly related to the effective signal-to-noise
ratio that can be achieved when the receiver is
used with a converter for the v.h.f. bands. All
other things being equal, the greater a receiver’s
bandwidth the more noise it will make for a
given amount of over-all gain.

Let’s look at Fig. 1 for a moment. Here are
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Fig. 1 — Some typical receiver selectivity curves. The
narrow curve, ., is about the best that can be obtained
with a 455-ke. i.f. without crystal filter. It will be supe-
rior to the high-fidelity curve, B, in weak-signal v.h.f.
reception. Curve C is representative of the response of
receivers having higher intermediate frequencies.

“selectivity curves” showing relative receiver
response as we tune through a signal. When we
understand that the signal-to-noise ratio of a
v.h.f. receiver is inversely proportional to the
area of its selectivity curve, we see at once why
we want to use no more bandwidth than is nec-
essary to pass an intelligible signal.

Curves A and B were taken from the instruc-
tion manual of the new Hallicrafters SX-73.
They show the passband of this superb receiver
in two of its six selectivity positions. Curve 4 is
for the sharp i.f. position, without crystal filter.
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Curve B shows the broadest response, used
mainly for high-fidelity broadcast reception.
From B we sce that to drop the signal level 6 db.,
we have to tunc out 7 ke. either side of the center
frequency. To drop it 60 db. we must detune
17 ke. On curve A, we see that the 6-db. points
are only about 3 ke. removed from the center
frequency, and the 60-db. points are only about
S ke. from the center.

Now we know that to rcceive voice modula-
tion with good readability, we need only about
5 or 6 kilocycles bandwidth, and we can get along
with even less, if we have to. Thus, there will be
little, if any, difference in the sound of a 2-meter
signal with the selectivity control in either of
these two positions, but the receiver noise that
will be present on a weak signal will be vastly
greater with the wide bandwidth.

Consider curve C. This was not taken from
any particular receiver, but it is about the best
that could be expected with a receiver having a
high intermediate frequency and no crystal
filter. It might be one of those Command scts,
with the 2830-ke. i.f. systems, for example. One
look at its selectivity curve shows that this is
not going to make a hot v.h.f. receiver, no matter
how good u converter we put ahead of it. The
bandwidth would be fine for 2-meter mobile
work, but don’t rely on it for home-station use
if you want to hear the weak ones. ]

The bandwidth of the SCR~522 is even broader.
That was a fine receiver for non-critical fixed-
frequency work, the purpose for which it was
intended. It is not a top-flight weak-signal re-
ceiver, and no amount of work on the front end
will make it so. The way to hop up reception
with a 522 or any other broad-tuning receiver, as-
suming that you’ve already done a job on the
front end, is to take the output of the high-
frequency i.f, and feed it into a communications
receiver, where the passband can be reduced to
the minimum needed for voice intelligibility.

This noise-bandwidth relationship also shows
why it is a waste of time to convert radar-type
receivers to amateur use. Progress in our 420-
Me. band has been delayed several years because
of the availability of the APS-13, the BC-645,
the BC-788, the ASB-serics receivers and other
broadband devices on the surplus market. They're
fine for local work, receiving the broad emissions
of modulated oscillators, but useless for weak-
signal DX reception. Just imagine their band-
width of four megacycles or more presented in the
manner of Fig. 1, and you see why one of these
receivers is a millstone around the neck of the
ham who has just jumped into the u.h.f. pool!

One last thought on this selectivity business.
So far, we've been talking about the minimum
bandwidth needed for voice. We can’t clip much
sharper than 3 kec. and still copy voice modula-
tion. But we can go down to a bandwidth of a
few hundred cycles and get along nicely on c.w.
There is an obvious point here for the fellow
who wants to work real v.h.f. DX — there’s no
way to do it like using high selectivity and c.w.

(Continued on page 112)
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The three-band 45-watt
coffee-can rig is housed in a
atandard 7 X 14 X 8-inch
cabinet,

Another Coffee-Can Rig

Adding a Doubler Stage

BY EDWARD HAYWARD,* W1PH

inexpensive VFO rig using a one-pound

coffee can as the shielding enclosure for the
oscillator.! This was designed primarily for the
3.5- and 7-Mec. bands, but 14-Mec. operation was
possible by changing the oscillator coil. Aside
from the inconvenience of opening up the can
to change VFO coils, there is always the danger
that inconsistencies in plug-in-coil contacts muy
result in intermittent instability in the VFO.
For these reasons, 1 decided to revamp the origi-
nal circuit to provide a doubler stage so that the
VFO could always be operated at 3.5 Me.

The revised circuit is shown in Fig. 1. A 6V6
series-tuned Colpitts (Clapp) VFO drives an
untuned buffer stage using another 6V6. The
following stage, using a third 6V6, may be used
cither a8 a doubler to 7 Mec. or as a second
buffer on 80. In the latter case, a 2.5-mh. r.f.
choke, mounted in a plug-in coil form, is sub-

# 15 Woodbine Terrace, Auburndale, Mass.

! Hayward, *“The Coffce-Can VFO 8r.,”" QST, Sept.,
1951, p. 26.

21t is possible that stray coupling between the two coils
i8 appropriate for neutralizing. If trouble with self-oscilla-
tion is experienced, link neutralizing may be used, or the
ALB may be operated as a doubler with an r.f. choke at
Ls.— Ebp.

4 In Boston, only Channels 4 and 7 are in use. Inlocalities
where other channels, especially Channels 2 and 6, are in
use, it may be nccessary to follow some of the precautions
of power-lead filtering and shielding outlined in the TVI
chapter of The Radio Amateur’s Handbook, at least for
14-Mec. work. - Ep.

! YEAR or s0 ago, the author described an

stituted at La. The 6L6 is operated as a straight
amplifier at 7 Mc. No trouble has been ex-
perienced operating in this manner without
neutralization.?

Two keying jacks are provided. With the key
plugged in at J3, and S; closed, all stages are
keyed simultanecously for break-in. With the
key at J2 and Sy open, only the final is keyed.
The latter may be found preferable at 14 Me.
Inexpensive meters are provided for measuring
doubler and final-amplifier plate currents. Fig. 2
shows the diagram of a suitable power supply.
An input of 45 watts can be run to the final stage
on all bands.

The cost of parts for this little rig should not
exceed $35.00 if all new parts are purchased.
However, a good share of the components will
be found in the usual junk box. Although metal
construction may be used, I made the chassis or
base from Presdwood. 1t is much easier to work
and I have had no trouble with TVI either on
my own recciver or those of my neighbors.® The
parts are mounted on a picce 127§ inches long
and 6!4 inches wide. The Presdwood is fastened
to a 34-inch piece of wood of the same dimensions,
using lg-inch spacers between to provide clear-
ance for the wiring underneath. I gave the base-
board and coffee can two coats of Steelcoat
rubberized enamel in deep maroon and it really
dolls it up.

The oscillator components are mounted in
the coffee can. The tuning condenser, (s, is
shaft-hole mounted on one side of the can,
placing it far enough down in the can so that it
does not interfere with the cover. The band-set
trimmer, ('3, and the padder, (';, are soldered

¢

Interior view of the coffee-
can VFO transmitter.

¢
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BFR=-DBLR. FINAL AMP.-DBLR.
6vé 6L6

3.50R 7 MC.

6V6 6v6 6V6 6L6
Fig. | — Circuit of the
coffee-can VIO rig.

Ct — 200-uufd. silvered mica.

Ca — 100-gpfd. variable (Bud MC-1875).

Cg ~— 45-pufd. neg.-temp. trimmer (Erie N-500).

4y Cs — 0.001-pfd. silvered mica.

Co — 100-ppfd. gilvered mica.

C7 — 0.0039-4fd. mica.

Cy, Cn1, Ciz, Cu4y Cre, Ciz, Cro —0.01-ufd. mica or
ceramic.

Cy, Cio, C156 — 100-ppfd. mica.

Cig, Cig — 140-upfd. variable (Bud MC-1876).

R1 — 0.1 megohm, }% watt.

R2, R3— 47,000 ohms, ¥4 watt.

R4 — 150 ohms, 14 watt.

Rs - 21,000 ohms, 1% watt.

Re — 150 ohms, 1 watt.

1., — 19 turns No. 16 enam.. 114 inches diam., close-
wound.

across the terminals of (. The tube socket is
mounted opposite the condenser on 2{g-inch
spacers. The socket should be wired up before
mounting in the can. The coil, L, is wound at one
end of a coil form 2 inches long and the opposite
end of the form is cemented to the bottom of the
can, midway between the condenser and tube.
The small components —r.f. choke, by-pass

o] O
+200 +300 +400

6.3V.
Lz — 7- and 14-Mc. output — 16 turns No. 18 enam.,
114-inch diam., close-wound.
I.z — 3.5 Mec. — 30 turns No. 18 enam., 1}4-inch diam.,
close-wound; 5-turn link.
— 7 Mec. — Same as Lz: 3-turn link.
-~ 14 Me. — 9 turns No. 18 enam., 1%4-inch diam.,
s inch between turns; 2-turn link.
Norte: Links are of hook-up wire wound over bottom
turns of plate coils.
I1 — 6.3-volt dial lamp.
Jiy — Closed-circuit jack. (see text).
J2— Open-circuit jack. .
MA; — D.c. milliammeter, 50-ma. scale (Shurite 950).
MAz — D.c. milliammeter, 200-ma. scale (Shurite 950).
RFCi, RFCz, RFC3, RFCs, RFCs - 2.5-mh. r.f. choke
{National R-50).
51 — S.p.s.t. toggle.

condensers and resistors — are distributed about
in the rémaining space, using insulated tie points
where necessary. Connecting leads are brought
out through holes drilled in the bottom of the
can and through the baseboard. The dial is a
National type AM.

In the rear-view photograph, the two 6V6s

(Continued on page 114)

Fig. 2 — Circuit of a power ©0+400V.
supply for the coffee-can VFO 125MA.
rig. .

~——y - e AANMNN———04-300V.
Ci — 8-pfd. G00-volt electro- 5 I Re oM A,
ytic. -~ -~
(o — 8.pufd. 450-volt electro- NSV AG R
ytic. e !
(3 — 16-ufd. 450-volt electro-
Iytic. - o—H
Ri1 — 50,000 ohms, 25 watts. Se 4 -V
R2 —- 12,000 ohms, 10 watts. =
Ea—{)g,(l)loo ohfgs. 10 waltts. .
Ly — 10-hy. 125-ma. filter SILLID +175T0
choke. Le 200V.
Ly —10-hy. 75-ma. filter 75MA.
choke.
51, S2 — S.p.s.t. toggle. 2
‘I'' — Power transformer: Csm= ZRS
375-0-375 volts, 125 S
ma.; 5 volts, 3 amp.
T2 — Power transformer:
250-0-250 volts, 75
ma.; 5 volts, 3 amp.;
6.3 volts, 3 amp. T o
= 6.3V, -
)
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An Inexpensive Radioteletype Converter

Simple Unit for Transmitting and Receiving

BY MARVIN BERNSTEIN,* W2PAT

convert an appropriate series of pulses of

direct current into a typed message at various
speeds, usually up to a muximum of 60 w.p.m.
This is accomplished by making use of a five-
unit-code pulse system in which various combina-
tions of marking and spacing impulses operate
electromagnets which set up code bars in the
printer and mechanically convert the pulses into
the correct information or functions. In addition
to the five code pulses, a starting pulse and «
stopping pulse ure required. The time interval
between the beginning of the starting pulse aud
ending of the stopping pulse is approximately
163 milliseconds.

The operation of these teleprinters on short
telegraph lines using direct-current impulses
requires the use of little external equipment
other than a source of electrical power to operate

THE teletypewriter is a machine that can

* ¢/ Signal Corps Enginecering Laboratories, Fort Mon-
mouth, N. J.

LIMITER

e As those who operate radioteletype
know, a device is required to change the
audio tones at the output of the recciver
to d.c. pulses that operate the printer
and, conversely, to convert the d.c.
pulscs from the transmitting keyboard
to audio tones for modulating the trans-
mitting carrier. This article describes a
simplified unit for this purpose.

the selector magnets and motors. In order to
operate the printer with signals derived from a
radio receiver tuned to a radio station sending
printer signals, however, a separate picce of
equipment is required. This unit is called a
counverter and is used to change or convert the
radio signals into the proper sequences of impulses
of marking and spacing currents required by the
printer. In one system commonly used, the radio

" gignals are received and changed to marking or

Ry C Ca
AT
REC. OUTPUT Rs

o= CATH - N N34 L
DT carRDe
AN

2 4

x% i

IN34 I
"l
O GATH

TRANS. S D3

CATH,

K(é?l_ >Rax DthL3 I

BOARD"'ﬁf_ L &l
Ree ~ —

O AAAA
0SC. OUTPUT TO TRANS.

DE TECTO$

CURRENT AMP
!

Fig. 1 — Circuit of the radioteletype converter.
Re, Ro, Riz, Ria, Ris, R22, Ras —

C1 — 0.01-ufd. paper.

Lz. Ca — 0.003-ufd. mica.

C¢ = 0.05-ufd. paper.

Cs, Cs, C13 — 0.0047-pfd. mica.
Ce — 0.15-pfd. paper.

Ca, C14 = 0.1-uid. paper.

Cy, C10 — 0.001-xfd. mica.

C11 — 0.029-pfd. (approx.).

Ci2 — 0.03-ufd. paper.

C1s, C16 — 10-ufd. 450-volt electrolytic.
Ri1, R21 — 33,000 ohms, 1% watt.
Rz — 150 ohms, 14 watt.

Rs, R7 — 0.47 megohm, 14 watt.
Re— 0.1 megohm, 1 watt.

Rs — 0.22 megohm, 14 watt.
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47,000 ohms, !5 watt.

Rs—0.1 meuohm, L3 watt.

Rio, R11 — 2.2 megohms, 1% watt.

Ri¢ — 50,000-ohm potentiometer.

Rya, R20 — 1 megohm, % watt.

Ri7, Ri1s — 270 ohms, 14 watt.

Ri9 — 1000 ohms. 1 watt.

Ra¢—- 51,000 ohms, 1 watt.

Rzs, R2e — 6800 ohms, 2 watts.

L1 — 36 mh. (GE RLD-019 TV width control).

Lz — 29 mh. (GE RLD-014 TV width control).

L3 — 95 mh. (GE RLC-091 TV hor. asc. coil).

S; — S.p.s.t. toggle.

Ty — Power transformer: 250-0-250 volts r.m.s., 30
ma.; 6.3 volts, 3 amp.

QST for



the simplicity of equipment needed for
radio use. This unit is, however, ade-
quate for printing information trans-

mitted by commercial frequency-shift
stations operating in the h.f. bands at
speeds of 60 w.p.m. The converter will

operate with signals which are only 6
db. above the noise level. The equip-

ment i8 specifically designed for use
with a transmitter in the v.h.f. bands
where amplitude modulation of the

transmitter carrier is ordinarily em-
ployed; a circuit of a simple audio fre-

use with the transmitter.
A simple functional description of the

/ quency-shift oscillator is included for
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operation of the various circuit ele-
ments follows: In recciving, the audio
output from the receiver is fed to two

S

+20

germanium diodes, D; and Dy, that are
biased with approximately 0.3 volts.
The result is to limit the maximum peak

2200 2400 2600 2800 3000

INPUT FREQUENCY-C.P.S.
Fig. 2 - Plot of relay current vs. input frequency.

1800 2000

spacing audio frequencies of 2125 and 2975 c.p.s.,
regpectively. In the cuse of v.h.f. operation,
these frequencies are the result of amplitude
modulation of the transmitter carricr by meuns
of an audio-frequency-shift keyed oscillator.
The lower frequencies in the range below 30 Mec.
permit the use of carrier-frequency-shift circuits
in the transmitter; in this case the receiver
output is obtained by making use of the b.f.o.
and beating against the carrier so that alternate
audio outputs of 2125 and 2975 cycles are ob-
tained.

The converter must have certain character-
istics in addition to its function of changing the
audio tones into marking and spacing current
impulses. It must function properly even though
the signals vary in amplitude or have poor
signal-to-noise ratio. It must also produce direct-
current signals which are free from bias or other
forms of distortion. For optimum operation the
d.c. impulses should exactly duplicate
the original impulses generated at the
transmitter end of the RTTY circuit.

The Circuit
The circuit shown in Fig. 1 is a form

3200

400 voltage applied to the grid of the 6SL7

limiter tube to values of 0.14 to 0.6 volts
with input-signal levels varying from 1 volt to
more than 3() volts. The diodes are ¢ven more ef-
ective in clipping the peak amplitude of narrow
noise pulses. The 6SL7 cascaded limiter-amplifier
is used primarily to increase the level of the signal
voltage, but a secondary function is to obhtain
additional output-level stabilization. The output
signal amplitude is approximately 15 volts and
vuries = 1.0 db. with input-voltage changes from
0.45 volts to more than 30 volts.

The output signals from the 6SL7 limiting
amplificr are fed into the two parallel-tuned
LC circuits, Li(Cs and LsCy. which are resonant
to 2125 and 2975 cycles, respectively. The po-
tentiometer is used to adjust the ratio of the cur-
rents in the two windings of the polar relay, Kj,
when noise voltage only is applied to the con-
verter input. The second 6SL7 tube is used as
a grid-rectifying dual dectector, and the plate
currents of this tube will depend on the amount
of signal applied to each grid. A marking signal

(Continued on page 114)

o+
250V

of converter in which u few refinements o Ry
have heen eliminated to demonstrate To6SL?
Det. Plates Fig! ¢
O0——n 1
¢
) . - S—Y
Fig. 3 — Converter-circuit To Sel.
modifications for use with single- Mag. R Rg Cz
selector magnets. o—> NE-5) 5
C1y C2 — 0.002-4fd. mica. o — =

Ri, Rs — 0.47 megohm, ! watt.
R2, Re — 220 ohms, 14 watt.
R¢— 220 ohms, 1 watt.

Rs — 470 ohms, 2 watts.

Re — 47,000 ohms, 2 watts.

R7 — 50,000-ohm potentiometer.
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the Air

SINGLE
SIDEBAND

THE latest (September) roster of active 74-
meter s.8.b. stations, compiled by W3KPP,
W2SHN, W3ASW and W9DYV, shows some
interesting trends and statistics. In the [T, S,
237 stations in 37 states and Hawaii are listed,
und 17 VEs in all call arcas but 4. 6 and 8. In
the U. 8., the W2 area leads with the most sta-
tions (55), followed by W9 (34) and W4 (30).
The cellar spot is held by W5 (5), followed by
W6 (10). No guarantce is made that these figures
are completely accurate, of course, but they are
certainly indicative of the spread and activity.

You can’t talk crystal-lattice filters to the s.s.h. gang
without mentioning the famous * Weaver-Brown™
combination that wrote the two classical articles ou the
subject for ST a year and a half ago. Here is half of
that team: Earl Weaver, W2AZW, and his well-organ-
ized station. The crystal-lattice exciter can be seen at
the lcft-hand edge of the opcrating table, and the big
rack houses the push-pull 813 final. A BC-348 is used
with a “Signal Slicer” for listening.

One of the latest atrivals on the s.s.b. scenc
is Dick Purinton, W9SZ, of Lemont, 1ll. The gen-
erator is an Edmunds crystal-filter unit, with its
output heterodyned to 9 Mec. by an 8.6-Mec.
crystal oscillator. The 9-Mec. s.8.b. signal can
then be uscd on cither 4 or 14 Mec. by beating it
against a 5-Mc. VFO. The output end is part of
a converted GO-9 transmitter, using a Class A
837 buffer to drive an AB; 803. 'I'he linears
converted without a squeal, and Dick is quite
pleased with the way the tubes behave with the
reduced bias and higher sensitivity. On the re-
ceiving side, an HRO issupplemented by a YRS-1.
During Dick’s first QSO, the other s.8.b. station
kept asking for repeats, and WO9SZ was appre-
hensive about the working of the rig, until
WODYV chimed in on the frequency that the
signal was “loud and clear.” Turned out that the
contact was with another s.8.b. beginner, and he
was having trouble with his receiver adjustment.
The moral must be: Don’t blame the s.8.b. rig
until you’ve talked to an expert!
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Harry McCormick, W9HB, at Pekin, Ill., is
on 20 in a big way, with an Electronic Engi-
necring (Jo. exciter and a kilowatt final. . . .
Ed Brown, WOROQ, at Chillicothe, is giving it a
whirl with 10 watts and a crystal-filter exciter.
. . . Art Collins, W@CXZX, at Cedar Rapids,
Towa, is making a lot of the a.m. die-hards think
“maybe there’s somncthing to this single-sideband
stuff after all.”

The 20-meter 8.s.b. gang should be on the look-
out for VR2CG, Wyn McGee in the Fiji Islands.
His phasing cxciter uses 6AG7s in the balanced
modulators, screen-modulated by push-pull 6SN7s,
and the final is a pair of 811As driven to about 150
watts peak. “Carrier insertion is used quite a bit
with chaps who are not conversant with s.s.b.
signals, but it is dropped after the tuning pro-
cedure is ‘Okayed.” ” Wyn has worked two-way
8.8.b. with Japan, Canada, KH6 and the 1. S. A.,
and is looking forward to a s.8.b. WAC during the
remaining two years of his stay in Fiji. He works
the high end around 14,305 and is very interested
in making skeds with any of the s.8.b. gang. He
reports that VR2CJ should be on 75 s.s.b. within
a few months, with 807s and a long wire.

Yoe, of W2EB, worked CN8FR, through the
Sunday afternoon QRM on 20 and took 14
messages. The CN said he had been trying for
two days to establish a decent readable W con-
tact for the QSP, and that the band was such
4 mesy that sus.b. was the only thing that
saved the day. Yoe finds a rapidly-inereasing
interest in 8.8.b. among the foreign ‘phone sta-
tions, but they are handicapped in getting on by
lack of information and gear.

On the other side of the Atlantic, Jean Lattard,
FOLE, in Paris, is on 20 with 2 Rust phasing cx-
citer using 6AQHs ay halanced modulators, un

—— SRRy
, o Plates
g "}é; 2750 V.
VR-150 Regq. To Screens
VR-I50 SRa
From N L j
High— ST >
Voltage <Ra
Power
Suppl
Supply 8Il-A
SRs
cs g {
5 i

Fig. I — The regulated acrcen supply used with a pair
of 8138 at W2AZW.
Cy —0.01 gfd., 2000 volts.
C2—0.01 pfd., 400 v., if nceded to prevent oscillation.
R1 — Adjustable wire-wound, resistance and wattage as
required.
Ra — 22,000 ohms, 2 watts.
R3, R4, Rs — 0.1 mcgohm, 2 watts.
MA — Milliammeter required for original adjustment.
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807 driver and an 813 final running about 200
watts peak. He is crystal-controlled on 14,250,
14,280 and 14,300 ke., and active around 2100-
2300 GCT.

A Regulated Screen Supply

As everyone knows, ur soon finds out, tetrode linear am-
plifiers require “stiff'' screcn-voltage supplies for lowest
distortion, Earl Weaver, W2AZW, uses a pair of 8138
in his output amplifier, and devised the circuit in Fig. 1 to
stabilize the screen voltage. It is a shunt-type regulator that
derives a regulated voltage from the high-voltage supply.
Since the high-voltage supply will usually need a bleeder
resistance for regulation purposes, the shunt regulator also
takes care of that requirement.

A zero-bias tube is used, and the grid is always conducting,
unless the source voltage drops so low that the VR tubes
extinguish. The output voltage is equal to the sum of the
VR drops plus the grid-to-ground voltage of the 811-A,
This grid-to-ground voltage is the regulating potential, of
course, und varies from 5 to 20 volts between full load and
no load.

The initial adjustment is made by placing a milliammeter
in the circuit as shown and adjusting R: for 15 to 20 ma.
higher than the normal peak screen current. This adjustment
should be made with the amplifier connected but with no
excitation, so that the idling plate current will be drawn.
After the adjustment is completed, the meter can be re-
moved from the circuit and the filament center-tap wired
directly to ground. Since Ri is in a high-voltage circuit,
it must be treated with full safety precautions, and all
adjustments should be made only after the power is turncd
off and the high-voltage terminal has been grounded.

Any number of VR tubes may be used to provide a regu-
lated voltage near the desired value. VR tubes with various
operating voltages can be cunnected in series, if the current
ratings are the same. Two 811-As can be cunnected in
parallel if higher current capacity is required. The maximum
current through the 811-A should be such that the manufac-
turer’s plate-dissipation rating is not excecded. It may be
necessary to adjust It1 for a slightly higher current under
minimum load than is first expecied, to compensate for
full-load voltage drops in the high-voltage supply.

At W2AZW, the 813 screcn current varies from about
5 to 60 ma., and the shunt regulator holds the screen voltage
cunstant to within 10 or 15 volts.

Measuring Sideband Suppression

Howard Wright, W1PNB, suggests the simple stunt
shown in Fig. 2 for measuring sideband suppression of your
own or the other fellow's signal. It requires that you have a
selectable-sideband receiver of some kind (filter, YRS-I,

oo}

!;rgrg Audio

Adapter 45&1:.54_ |, AmP. |

Audio

Output -12 Scope
~18083

N (I L

© :}: —0

Fig. 2 — By calibrating the volume control (R) of

hir »-Llu,table-exdeband adapter, WIPNB gets direct
readings of sideband attenuation.

cte.) and an oscilloscope, and the only other requirement is
a calibrated volume control.

The volume control is calibrated with an vhmmeter. As-
suming a 1-megohm volume control, the -6 db. point will be
at half resistance or 0.5 megohm. The -12 db. point will be
at half of this, or (.25 megohm. The -18 db. point is half of
this (0.125 megohm), and 80 on down the line in 6-db. steps.

The 'scupe can be cunnected at any point in the audio
amplifier following the calibrated volume control, and the
sweep spced should be set low enough to make noise peaks
appear as individual *‘spikes.”

To measure sideband suppression, set the control at 0
db. and advance the r.f. gain coutrol of the receiver to a
point where the unwanted sideband gives a definite amount

January 1953

of 'scope deflection on peaks. Reduce the calibrated volume
control setting (to save the loudspeaker) and switch to the
desired.sideband. Adjust the calibrated control until exactly
the same amplitude peaks appear, and read the suppression
rutio directly from the control.

‘I'he aceuracy of the system is limited, of course, by the
care taken in calibrating the control, errors in reading the
’scope, and by the maximum possible amount of sideband
suppression the selectable-sideband receiver is capable of.
However, the limit of the receiver rejection can readily be
found by occasionally tuning across an unmodulated carrier
and measuring the point of receiver failure. Any reports
given below this ratio will be accurate.

807 Grounded-Grid Class B Stage

A note from G3FHL mentions that he and G3BQQ have
used a triode-connected 807 as a linear amplifier in the
circuit shown in Fig. 3. The grounded-grid stage has a

Output

Input

T" é— J;B +

Fig. 3 — Some of the s.s.b. Gs are using triode-con-
nected 8078 as zero-bias grounded-grid Class B am-
plifiers. The low input impedance of the stage requires
that the input coil be tapped down, as shown here.

very low input impedance (around 200 ohms), which ac-
counts for the tapping down on the grid coil. Connected this
way, the 807 becomes a zero-bias tube, at some plate voltage
that wasn't mentioned. Since the subject of grounded-grid
amplifiers gets kicked around a lot by the s.s.b. gang, the
cireuit is passed along for anyone who would like to try it.

«

CALLING ALL NOVICE
HAMS!

The Novice Round-up makes its sccond
annual appearance this ycar January 10th
through 25th. Old-timers are invited to
join in the fun and give the newcomers

- contacts.

Full details appeared in December QST
but as a reminder, don’t forget that the
Round-up starts on Saturday, January
10th, at 6:00 p.M., local time and ends on
Sunday, January 25th, 9:00 p.m. local
time. A time limit of forty hours is avail-
able. This can be used any wuy you prefer
in operation on 80, 11 and 2 meters.

You’ve still time to get extra scoring
credits by qualifying in the Code Pro-
ficicncy Run from WI1AW on January
19th, or from W60WP on January 3rd,
if you've time. But, in the meantime,
send in to ARRL Headquarters for your
free map of the United States, a contest
log and reporting forms for the Novice
Round-up. The fine outline map can be
posted in your shack to keep a visual check
on your worked-all-states progress.

Remember to check December QST
again for full details on rules.
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Inexpensive L. and C Standards

NE of the well-known uses of the grid-dip
O meter is as a calibrated source of r.f. in the
resonant-circuit method of measuring in-
ductance and capacitance. If the capacitance of a
condenser is known accurately, the inductance of
a coil connected to it can be determined from the
frequency at which the combination resvuates.
Similarly, if a coil of known inductance is avail-
able the capacitance of a condenser connected to
it can be measured. The accuracy of the method
depends, among other things, on the accuracy with
which the standard L and C values are known.

It is possible to get entirely adequate L and ¢
standards for a matter of pennies, and the in-
gredients usually can be found in any radio parts
store. Silver mica condensers are highly stable
and their standard tolerance is plus or minus 5
per cent of the marked value. It is possible to get
them with a tolerance of 2 per cent, but this usu-
ally will require a special order — which is slow
going these days. Furthermore, it is not really
necessary, since an inductance standard of the
same order of accuracy is readily available in the
B & W Miniductors. Being machine wound, these
can be held to quite close tolerances in diameter
and winding pitch, especially in sizes with the
turns fairly well spuced. The 3015 type incets
these requirements quite nicely.

By proper choice of values for the standards a
range of L and C measurcments that will take
care of all the usual amateur requirements can be
covered, without exceeding the frequency range

commonly incorporated in a grid-dip meter. A
good selection is 5 microhenrys for the coil and
100 ppfd. for the condenser. These will permit
measurements of inductance from 0.1 to 100 ph.
and capacitauces from 5 uufd. to 0.002 ufd., with
a grid-dip range of 1500 ke. to 50 Me.

Seventeen turns of 3015 Miniductor (l-inch
diameter, 16 turns per inch) has an inductance of
almost exactly 5 microhenrys. To be usable, it has
to be mounted in some way that will permit
ready connection, and it is convenient to use a
binding-post plate as shown in the photograph [p.
120]. The 100-uufd. silver mica can be similarly
mounted, one plate of a pair being used for each
unit. Ceramic plates are best from the standpoint
of good electrical characteristics and mechanical
stability, but the material is probably not too im-
portant. In cutting the coil to size, be careful not
to distort the turns or disturb the spacing, and
leave just enough lead length to solder into the
lugs under the binding posts.

Fig. 1 can be used with a coil of this size and a
rup-of-mill 100-pufd. silver mica. Using this
chart aund the calibration of a commercial grid-dip
meter, it was found that over most of the runge
the maximum discrepancy between values of L
and C so measured and the values given by
measurement on a Boonton ¢)-meter was under 6
per cent, and the average deviation was consider-
ably less. The actual capacitance of the condenser
assembly was 106 uufd.

(Continued on page 120)
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ductance of 5uh. for capacitance measurements and a capacitance of 100 uufd. for inductance measurements.
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and VTEW S

BY ELEANOR WILSON,* WIQON

(Good publicity  is something amateurs can
always usc. In these days of TVI, the more
favorable publicity, the better. We YLs have an
excellent opportunity to sell our hobby from the
human interest standpoint. Newspapers and
broadcast stations are continually searching for
people with interesting stories to tell. As feminine
radio operators, we certainly can till the bill!

In the Boston area alone, at least three radio
programs, one TV program, and innumerable
newspaper articles have featured “lady” hams
during the past year or two. Similar broadcasts
and articles occur throughout the country. Per-
haps we should resolve this new year to personally
do all we can to help build and maintain a store
of good will for amateur radio.

[t’s surprisingly ecasy to do once you get
started — TV and radio broadcasts and news-
paper articles can be a lot of fun. Then, too,
ARRL has available for the asking sample scripts
for radio interviews and specches and various
other material suitable for presentation to the
general public. We can write magazine articles
(or more ambitiously, books). We can talk to
c¢lubs, school and church groups. Bring the mobile
rig along and watch eyes pop when you demon-
gtrate two-way amateur radio in your car!

Keeping Up with the Girls

We are sorry to report the passing on November 2nd of
May Smith, WIBDN, of Manchester, N. H. May was a real
old-timer, having been licensed in 1920 with the call
WI1BAE. In 1928 she became W1BDN and held this call for
twenty-four years., May was well known on the prewar
five-mmeter band. . . . Now Advanced Class, W1UBM has
held three licenses —- Novice, (General, and Advanced
Classes — within fourteen months (see Sept. '52 column).
Norma is undoubtedly one of few who have accomplished
this feat in such a short time. . . . Fifteen members were
present at this season's first meeting of the Los Angeles

* YL Editor, QST. Pleaze send all contributions to
W1QON'’s home QTH: 318 Fisher St., Walpole, Mass.

4

A Jeep, plus a mobile rig, plus a YL operator tend to
create a bit of excitement as Lillian Klarfeld, W2IQP,
has discovered. Lil draws lots of stares us she QSOs while
driving about her home town, Newark, N. J.. in her own
jecp, which is outfitted with a 15-watt rig on ten. Lil’s
OM, W2EAQ, and two sons, W2YCU and W2YGM, alsu
have individual cars and each is equipped with a mobile
rig on ten. There’s a fifth rig fixed at home. All the
Klarfelds hold Advanced Class licenses, too. We guess
it’s safe to assume that the family enjoys its hobby!

January 1953

The first YL QSL Bureau Manager — Mary Ann
I'atro, WTFWR, of Olympia, Washington. Mary admits
handling the bureau is a lot of work, but she claims a
feeling of satisfaction in °dispersing eagerly-awaited
(QSLs. Starting her fourth year in the job, she reports
that in previous years about 45,000 cards were received
annually, but “unly” sumne 25,000 came in during 1952,
due in part to peor DX band conditions and T'V. When
Mary has spare moments between mail deliveries, she
operates ten 'phone with an HT-9 transmitter and
HQ-129 receiver. Once each day she skeds her son
WT7EKW, using her OM’s station, WIFWD,

YLRC. FCC Docket 10237 and call-sign license plates were
discussed. At a later date W6 UHA, Mazxine, entertained 25
club members and guests with a lovely luncheon, highlight of
which was u large cake decorated with un antenna. The
girls’ greetings to W6VWR, Lou, who is at the (10od Samari-
tan Hospital in L. A., were recorded by W6NAZ, Lenore.

. WN1WNE, Sylvia, a new R. 1. YL, is running 8 watts
on two. . . . YLRL Publicity Chairman W1QON reports
that a new club photograph album has been purchased, and
the book is awaiting photographs to adorn its bare pages —
one large hintl . . . WBATB and UM WB8QBO mobiled
their way (75 metcrs) over 8000 miles during their recent
trip West. Esther was particularly happy to mcet W7s HHH
JWC MUT NH, WIAYX, Wgs EVT and KOY. . . . Un-
fortunately, VE3BTE is seriously ill and will be unable to
continue a8 YLRL District Chairman for Canada. VE3-
AJR, Dell, will relieve Rose of her duties. . . . W4 RIG,
Bobbe, is doing well with her new 32V-3. . . . Two more
new young YLs are 14-year-old WN9VJK, Louise Drolet,
Kankakee, Illinois, and 16-year-old WN60OBZ, Joan Dobson,
No. Hollywood. And 15-ye¢ar-old WN3UPT, Sylvia
(iramba, writes that she became interested in getting her
own license because of ‘‘dear old Dad, W3CRK, and the
way Mom would patiently look on as he got intrigued with

(Continued on page 126)




Unpainted But Adequate

An Idea for the Compact Ham Station

BY J. W. PADDON,* VEIOU/W3

TN a better world every amateur would live in
his own house set in the middle of ten acres
judiciously dotted with tall pine trees and 80-

foot towers. As it is, many of us live in cities, in
apartments surrounded by TV sets, with no place
to work and with neighbors whose reaction to
sawing and hammering noises is only equaled by
their appreciation of a Harris-tweed pattern
appearing on a 20-inch screen.

To any amateur, a communications receiver
is a thing of beauty and a joy forever. (ddly,
this view is shared by few XYLs and no interior
decorators. A good receiver is sure to be heavy
and not suited to the creations of Sheraton or
Hepplewhite. We got a receiver, and the problem
of what to set it on automatically arose. The
problem was further complicated by apartment
living without access to tools or a working place.

People who own oil wells or have a seat on the
stock exchange would probably have gone out
and bought a bit of modern furniture or a genuine
Grand Rapids antique. As for us, we immediately
set forth to the well-known emporium of Mr.
Sears and Mr. Roebuck. With a leer at the cost-
of-living index, a course was sct towurd the un-
painted furniture department where, after bur-
rowing around among the displays, we came
across an unpainted bhookcase. This one was

*P.0. Box 4897, Cleveland Park Stn., Washington 8, D. C.
t8ears & Rocbuck No. 302 divided bookease.

unusual because it was a double bookease,! with
shelves on both gides. Thts was it.

In Fig. 1 [p. 122| we see the cross-sectional
view. The piece is 27 inches high, 30 inches long,
and 16 inches deep. There is a vertical dividing
panel halfway between the two open faces, sepa-
rating the thing into two identical halves. Thus
on cach side of the partition there is a shelf about
734 inches deep. The vertical partition is made of
3{e-inch plywood and not removable, and the rest
is of ponderosa pine, finished and ready to paint.

We didn’t get a matching loudspeaker and case
for the receiver. They cost money and space, and
anyhow, we had a 7-inch ’speaker already. The
next purchase was one of those little hacksaws
that look like junior keyhole saws (35¢). Once
the bookcase was delivered, it was laid flat on the
floor and a 7-inch circle drawn on the vertical
partition with a compass. The location shown in
the photograph is not important; the ’speaker
can be located to fit the OM’s taste. A screw-
driver was used to chew a starting hole through
the plywood partition at a point on the circum-
ference of the circle. The baby hacksaw made
light work of the circle and that was it.

The bookcase is just wide enough to accommo-
date the receiver with a bit to spare. Four wood
screws were used to secure the ‘speaker to the
back of the plywood partition. Connections were

(Continued on page 1£2)

¢

Left: Although this bookcase looks like only enough
support for the receiver, *speaker, and a few books, itis a
double affair in which the other half can be uscd for
storing anything from the rig to the family jewcls.
Below: One of the two additional vertical partitions is
in place, and the runners for supporting the receiver
coils have been installed. (Photos courtesy

FE3KR)
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6th V.HF. Sweepstakes, Jan. 10th-11th

ARRL Certificates to Leaders— Gavel for Winning Club

BY F. E. HANDY,* W1BDI

HE Sixth Annual V.H.F. Sweepstakes will
Tstart at 2:00 p.m. your local time, Saturday,

January 10th, ending at midnight Sunday.
"Phone, m.c.w. or ¢.w. may be used, with results
all contributing to one score. The aim of this
contest is to work as many v.h.f. stations as
possible in one weck end. All points from such
work will be multiplied by the number of different
ARRL sections worked. “CQ Sweepstakes, this
is W..... , over” (on c.w. just “CQ SS de
K”) will identify stations desiring to
make contest exchanges.

If an exchange of SS data is completed in both
directions, two points may be claimed. To make it
eagy to record exchanges they should be sent in
the order of information shown. kxchanged in-
formation is in the form of u message preamble,
with the ARRL section! substituted for the city
and state, and the RST report for “check.” Any
gtation you work is good for one point in the
geore if you get the other operator’s acknowledg-
ment of ‘“message,” whether he ig in the contest
for score or not.

Contest reporting forms for your convenience
will be sent free on request. Neither advance
entry nor form is required. Follow the log arrange-
ment shown. All lists, small or otherwise, are
welcomed by ARRL to help support claims and
make complete results in QST possible. Report as
soon as the test is over.

* Communications Manager, ARRL.

1 Hee list of sections in the ARRL field organization, page
6. Awards include Puerto Rico, Hawaii, Alacka. In operat-
ing use section name abbreviations such as E, Mass., R. 1.,
W. N. Y., Neb., N.Y.C.-L.1.

2 In 'phone RST exchanges only two numerals need be
used. Say Readability . . . Strength. . . . On c.w. full 3-
number RST reports should be logged.

3 Where only one point is made on a contact you can add
a point by working this station again for exchange in the
opposite direction later. Leave right or left report column
blank so that other pairs of exchanges completed in one
contact are side by side in your report.

Certificate awards will go to V.H.F. Sweep-
stakes winners in each ARRL section and to
leading operators of clubs where three or more
submissions are received. A club gavel goes to the
club with top aggregate score. Get set for a v.h.f.
operating weck end!

Rules

1) Eligibility: Amateur operators in any field-
organization section! operating fixed, mobile or
portable under one call on or above 50 Mec. are
invited to take part.

2) Object: Amateurs in U. S. and Canadian
sections of the ARRL ficld organization will at-
tempt to contact as many other stations in as
many sections asg possible.

3) Contest Periods: The contest starts at 2:00
p.M. your local time Saturday, Jan. 10, 1953, and
ends at midnight Sunday, Jan. 11, 1953.

4) Exchanges: Contest exchanges, including all
data shown in the sample, must be transmitted
and receipted for as a basis for each scored point.

5) Scoring: (a) Contacts count one point when
the required exchange information has been re-
ceived and acknowledged, a second point when
exchange has been completed in both directions.

(b) Final score iz obtained by multiplying
totaled points by the number of different ARRL
sections ! worked (the number in which at least
one SS point has been credited).

6) Conditions for Valid Contact Credit: (a)
Repeat contacts in other bands confirmed by
completed exchanges of up fo two points per band
may be counted for euch different station worked.
(Example: W1XXX works W3MQU on 50 and
144 Mec. for complete exchanges, 2 points each on
each band. 2 X 2 gives 4 points but only one
section multiplier.)

(b) Crossband work shall not count for any
points or sections.

(c) Fixed-, portable-, or mobile-station opera-

EXPLANATION OF V.H.F. SS CONTEST EXCHANGES

Send Like Standard v - v e ]
Msg, Preamble NR C'all K Place Time Date
Exchanges Contest num- Send your CK Your ARRL Send time of Send date of
hers 1, 2, 3, ete., | own call (Readability section! transmitting QSO
4 new NR for . . . Strength this NR
each station . . . or RST? of
worked station worked)
Purpose QSO NR tells Identification | All exchange Section! vital | Time and date inust fall in
(example) how you are (W1AW) reports contest data. | contest period. (6R55. ».M.
doing. (NR 1) (589) (Conn.) Jan. 10)

January 1953
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STATION W. .. .—SUMMARY OF V.H.F. SWEEPSTAKES EXCHANGES

SENT (1 point) RECEIVED ({ point) prd il
g:::d Time . . . | Date . Date | Different g
(Me.) . 8T (Jan.) T'ime (Jan.)| New Sec- |,

: CK- K- tion as

NR| Stn. | RST |Section NR Stn. RST Section Worked

50 1| WIAW 57 | Conn. 15 PoM. 10 31 WIQIX 47 Conun. 4:18 p.M. 10 L

S0 2 43 4:35 p.M. 10 7 | WIHDQ 54 Conn. 4:40 p.M. 10 .. 2
501 8 58 9:09 p.M. 10 8 | WIEIO 359 Maize 9:11 .y 10 2 2
144 ¢ 49 9:30 p.M. 10 32 | WICLS 58 E. Mass. 9:36 p.M. 10 3 2
144 ] 5 a7 9:50 p.M. [} 15 | WISF 58 Conn. 9:48 p.M. 10 . 2
50( 6 54 11:30 p.M. 10 t1 | W20HE 18 N.Y.C.-L.1. | 11:32 p.u. 10 4 2
144 | 7 58 11:35 p.M. 10 30 | WI1QIX 57 (Conn. 11:35 p.M. 10 .. 2
144 | R 57 11:45 p.y. 10 21 | W3MEKL 59 Md.-Del.-D.C. | 11:56 p.m. 10 5 2
144 ) .. S e T .. 18 | W4FNRz2} 59 E. Fla. 12:34 M, 11 L] 1
144 | 9 | WIAW [ 34 8:50 .M. 11 27 | WINY 59 W. Mass. 8:47 A.M. 11 7 3
50 | 10 479 9:18 p.M. 1 12 | W5AJG 379x | N. Tex. 8:20 p.u. 1 S 2
50 | 11 589 10:40 p.M. t1 20 | VEIQY 569 Maritime 11:35 p.u. 11 9 2

Claimed score: 23 points X 9 sections = 207.

No. Bands Used: 2

Number and names of operalors having « share in above work. ... .....

9 8ec., 23 Pts.

1 hereby state that score and poinis set forth in the above summary are correct and true.

Equipment:

Tube Line-up. .o ovri i e it

Number different stations worked

Signature. .. .............. e
Address. ...

tion under one call, from one location only, is
permitted.

7) Awards: Entries will be classified as single-
or multioperator, a single-operator station being
defined as one manned by an individual amateur
who neither receives assistance nor gives as-
sistance to any person in the contest period.
Certificates will be granted based on the leading
work in the single-operator classification in each
ARRL section. Multioperator work will be
grouped separately in the QST official report of
results.

When three or more individual club members
compete and submit logs naming the club with
which they are identificd, st ARRL certificate
will be issued through such club to the leading
individual in the local competition. When less
than three individual logs are reccived there will
be no club award or club mention.

A gavel with engraved sterling-silver band is
offered the club whose secretary submits the
greatest aggregate score, such claim successfully
confirmed by individual member reports (resident
club members only). Claims from federations,
radio club councils, or other combinations of
radio clubs, will not be accepted. Special mem-
berships granted for contest purposes will not be
recognized.

8) Conditions of Entry: Each entrant agrees to
be bound by the provisions of this announcement,
the regulations of his licensing authority, and the
decisions of the Award Committee.

9) Reports from all entrants must be post-
marked no later than January 26, 1953, to be
considered for awards.
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Y- Strays ¥

W@RA finds it’s tough to coax the r.f. through
his coax.

Our Navy'sJim Creck Valley, Wash., megawatt~
output long-wave station, begun in 1946 and now
nearing completion, will probably be lighting
homes in nesr-by towns whether light switches
are on or off. Not only that, wire fences for some
25 miles around will have to be properly grounded
to preventinjury to livestock and farm personnel.

—- Seattle Times via WN?SCU

Silent Keps

YT I8 with deep regret that we record the
L passing of these amateurs:

WI1BDN, May L. Smith, Manchester, N. H.
WIRD, Walter 8. Hamilton, Saugus, Mass,
W2BKQ, Charles ;. Ligh, New Dorp, S. L., N. Y.
W2IFW, Ronald Keeton, Niagara Falls, N. Y.
ex-3BID, Ashbhy L. Groves, Brooke, Va.
W3GPF, Arthur Hebb, jr., Glen Arm, Md.
¢x-W3HNK, Dr. Wm. R. Wilson, Baltimore, Md.
\W4DRZ, Robert M. Haskins, Ft. Lauderdale, Fla.
W4FVY, William E. DeWitt, Gainesville, Ga.
W4PJF, Morris S8peisman, Santee, 8. C.
ex-W6B0Z, Andrew F. Latham, Boulder City,
Nev.
W6BVA, Olen W. Lewis, Garden Grove, Calif.
WN6HFR, Frank R. Nevarez, Los Angeles, Calif.
W7ARZ, Wallace J. Guthrie, Salem, Ore.
WS8TZI, Gary E. Dodds, Caledonia, Qhio

QST for
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CONDUCTED BY E. P. TILTON,* W1HDQ

aware that a device called a transistor has

been undergoing laboratory development.
‘We knew that it was destined to have far-reaching
effects on the science of electronics, but so far it
had created no great stir in amateur circles: For
one thing, the first transistors to be made avail-
able were suitable for use only at very low radio
frequencies. Thus it may scem strange that
what may be the first amateur use of transistors
is reported in this section of QST, but the fact
is that it happened on 144 Me.

One evening not long ago K2AH, Mountain
Lakes, N. J., worked W2KNI, Mountainside,
W2DPB, East Orange, and W2UK, New Bruns-
wick, with what was unquestionably the first
amateur transistor transmitter, and probably the
world’s record for low transmitter power. Not
even W2UK, more than 25 miles away, was at
first aware that he had taken part in a history-
making event. He knew that the signal was well
down from what he had come to expect from
K2AH, but it was readable enough.

Now don’t rush off to the nearest radio store
for a 2-meter transistor and a flashlight cell, to
beat K2AH’s low-power record; there are a few
obstacles in the way. What happened was that
George Rose, who is manager of the RCA Tube
Department Advanced Development Group, had
taken an experimental transistor now being de-
veloped for v.h.f. applications and made a
146-Mec. crystal oscillator out of it. The transmit-
ter, complete with power supply, could have been
built into cigarette-package size — probably the
nearest thing yet to the wrist radio made famous
by Dick Tracy.

As may be seen, there are features about this
approach that may keep ‘it from' becoming rou-
tine ham practice for some time, but it does give
some inkling of the manifold ends these amazing
gadgets may eventually serve. More details of
the K2AH rig in February QST.

F()R some time now most of us have been

Here and There on 6 and 2

In the big rush of events in early September there was
bound to be some confusion as to who worked whom. Two
errors in our reporting of the 2-meter openings have been
brought to our attention, both of them in the * firsts'’ listed.
Minnesota and Missouri were linked on 144 Me. prior to
the September sessions. Unless someone can establish prior
claim, we install the July 6th contact between WOTJF and
W@DDX as the first 2-meter work between these two states,
with thanks to W@TJF for bringing it to our attention.

WB5AJG says that the September openings created no
excitement in Texas, 8o he was surprised to find 2 Wisconsin—
Texas contact listed among the ‘“firsts.” He checked up on
the Texas end and found that W5JHX haa never been on
144 Mec., so it appears that we must scratch that one unless

* V.H.F. Editor, QST.
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WN9SDH can give us the straight dope. The original report
came by way of a third party, so there was plenty of oppor-
tunity for error in the culls involved.

With the sunspot cycle scraping bottom, there is not
much DX news in regard to 50 Mec. these days, particularly
in the fall months when sporadic-E skip is infrequent at
best. Use of the 50-Mc. band for civil defense work has
boosted occupancy markedly in some areas, however.
Notable in this respect is Massachusetts, where state-wide
operation on 6 is being planned. Already several regional
nets are in business in the eastern and central parts of the
state, and this influx of new stations has resulted in an in-
crease in the routine use of the band as well. This comes at
a time when other areas where no c.d. use of 6 is contem-
plated report activity on the band at a low ebb. At least
5 nights a week see 50-Mc. net operations taking place in
Massachusetts, the most recent addition being one in the
Worcester area. This group uses 50.56 Mec. each Thursday
at 1930 EST, the function of net control rotating among

,the members.

November’s news is not devoid of 6-meter DX reports,
either, W6BWG, San Gabriel, Calif., heard W7s HEA and
JPA working each other at 2010 PST on the 16th. At the
first opportunity Wes gave them a call and maintained
contact intermittently for the next hour and a half. The
W7s also worked W6EPE at San Bernardino. Their signals
were louder on 6, W6BWG reports, than any W7s heard on
10 during this period. W8TA, Inyokern, Calif., caught an
opening to the east on the 25th, working W5MYJ at 1947,
and hearing W5s MJD, HHU and MJE. The band remained
open for about an hour. W6BWG caught this one, too,
working W58 KWP, MYJ, MYI and MJD between 1907
and 2055. Again on the 26th, W6BWG worked the suine
stations and heard W5s AJG, ONS and SIN. WYINI,
Pleasant Hill, Mo., worked W6ANN, W6IUC and W56MYI
on the 26th. On the 25th he cuught WALAW, W7QAP,
W5MYJ and W7LVR. Not bad for November!

The WAR certificate award offered some months ago by
the Rochester (N. Y.} V.H.F. Group has helped to main-
tain activity on 144 Mec. in the arex around that city.
Stations within a 25-mile radius of Rochester must work
25 Rochester stations to qualify for the award, while those
more than 25 miles away need work only 15. 8pecial WAR
Nights are scheduled from time to time, when operators
wishing to work for the award can be assured of a large
turnout of Rochester stations. The WAR Night schedule
for the next few months is as follows: Dec. 16th, Jan. 22nd,
Feb. 16th, March 17th, April 22nd, May 21st, June 15th.
Another opportunity for Rochlester area activity is the
weekly operation of the Finger Lakes Net, working out on
145.35 Mec. each Friday night at 2000.

Two more 2-meter nets are reported by K6AM, Chula
Vista, Calif. The gang in the San Dicgo area gather on the
air each Tuesday at 1900. Present net membership num-
bers about 34, and the function of net control rotates among
the group. In addition, there is a net coérdinator elected
for a 6-month period by the membership. W8BWI serves
in this po<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>